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The Organizational Frontiers Series

The Organizational Frontiers Series is sponsored by the Society for
Industrial and Organizational Psychology (SIOP). Launched in 1983 to
make scientific contributions to the field, the series has attempted to pub-
lish books on cutting-edge theory, research, and theory-driven practice
in industrial and organizational psychology and related organizational
science disciplines.

Our overall objective is to inform and to stimulate research for SIOP
members (students, practitioners, and researchers) and people in related
disciplines, including the other subdisciplines of psychology, organiza-
tional behavior, human resource management, and labor and industrial
relations. The volumes in the Organizational Frontiers Series have the fol-
lowing goals:

Focus on research and theory in organizational science, and the
implications for practice.

Inform readers of significant advances in theory and research in psy-
chology and related disciplines that are relevant to our research
and practice.

Challenge the research and practice community to develop and
adapt new ideas and to conduct research on these developments.

Promote the use of scientific knowledge in the solution of public pol-
icy issues and increased organizational effectiveness.

The volumes originated in the hope that they would facilitate continu-
ous learning and a continuing research curiosity about organizational
phenomena on the part of both scientists and practitioners.
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This volume is dedicated to my Mom and Dad, Helena, and Stephen, who
taught me the value of learning, to my mentors who taught me how to learn,
to my students who taught me how to instill learning in others, to Irv and Paul
who pioneered this frontier, and to my wife and son, Georgia and Alex,
who help me learn important life lessons every single day!

Steve W. ]. Kozlowski

I dedicate this volume to two giants of the training field—Irv Goldstein and
Paul Thayer—who have shaped much of what we know and who, in small and
big ways, help me learn and think about the science and practice of training.
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Series Foreword

This is the 30th book in the Organizational Frontiers Series of books. The
overall purpose of the series volumes is to promote the scientific status
of the field. Ray Katzell first edited the series. He was followed by Irwin
Goldstein, Sheldon Zedeck, and Neal Schmitt. The topics of the volumes
and the volume editors are chosen by the editorial board, or individuals
propose volumes to the editorial board. The series editor and the editorial
board, then, work with the volume editor(s) in planning the volume.

The success of the series is evident in the high number of sales (now
over 50,000). Volumes also have received excellent reviews, and individual
chapters, as well as volumes, have been cited frequently.

This volume, edited by Steve W. J. Kozlowski and Eduardo Salas, pres-
ents current thinking and research on the topic of training, learning, and
development in organizations. It is a major synthesis of the new research
and thinking and updates us on what is known in this important area. The
volume has a number of strengths. Irv Goldstein’s classic Organizational
Frontiers Series volume on training and development was published in
1989. Since then, as Kozlowski and Salas note in their preface,

[T]he area has witnessed a shift from research that was predominantly
atheoretical to a blossoming of theory that has focused on elaborating
the influence of training interventions on learning processes, and those
theoretical advances have prompted an explosion of theory-driven
empirical research.

This volume captures that shift. It gives us a sense of where we have been,
what is going on now, and what the future might hold. Another strength
is the broad scope of the volume, going beyond just training and learn-
ing to include overall development. These topics are approached from
a wider variety of different perspectives than usually is found in this
topic, and this breadth will increase the impact of the volume. I am espe-
cially pleased to have so much space devoted to future research needs. A
Frontiers volume should represent the thinking of the best people in the
field, and these people should give us the benefit of their ideas on these
issues. Such attention to future research can influence the work in this
area for years to come.

The editors and chapter authors deserve our gratitude for clearly com-
municating the nature, application, and implications of the theory and
research described in this book. Production of a volume such as this
involves the hard work and cooperative effort of many individuals. The

xiii



xiv Series Foreword

editors, the chapter authors, and the editorial board all played important
roles in this endeavor. As all royalties from the series volumes are used
to help support the Society for Industrial and Organizational Psychology
(SIOP), none of the editors or authors received any remuneration. The edi-
tors and authors deserve our appreciation for engaging a difficult task
for the sole purpose of furthering our understanding of organizational
science. We also want to express our gratitude to Anne Duffy, our editor
at Psychology Press/Routledge, who has been a great help in the planning
and production of the volume.

Robert D. Pritchard
University of Central Florida
Series Editor



Preface

In 1989, Irv Goldstein edited a multiauthored volume entitled Training and
Development in Organizations for the SIOP Organizational Frontiers Series
that helped to stimulate nearly 2 decades of remarkable development
for training theory and research. Most notably, the area has witnessed
a shift from research that was predominantly atheoretical to a blossom-
ing of theory that has focused on elaborating the influence of training
interventions on learning processes, and those theoretical advances have
prompted an explosion of theory-driven empirical research. This shift in
the nature of training and development research is evidenced in commen-
tary appearing in the Annual Review of Psychology on training by Salas and
Cannon-Bowers, published in 2001, who concluded that there had been a
“renaissance” in the field of training over the last decade. The intent for
this new volume is to capture this progress and to project forward the con-
tinuing and emerging issues that are likely to shape theory and research
in this area of endeavor for the next decade and beyond. Moreover, in
recognition of the increasing importance of the capacity to acquire knowl-
edge and build human capital to organizational effectiveness, this volume
is also designed to broaden and extend the focus beyond training per se to
encompass learning, training, and development in organizations.

Organizing Themes

We see three primary themes that will shape the future of scholarship
aimed at enhancing knowledge acquisition and its application in organi-
zations. The first theme centers on the pivotal role that an understanding
of the learner, learning processes, and training outcomes has played in the cur-
rent “training renaissance.” As highlighted previously, we have witnessed
a shift in the training paradigm from a simplistic comparison of different
techniques to an effort to understand how and why particular techniques
are effective. Work in this area has been and will continue to be a key for
developing a more sophisticated theoretical foundation to direct research
on learning and training that then provides the foundation for training
design and delivery.

The second theme concerns new issues for training design and delivery
given the changing nature of work and organizations. Many traditional
training approaches assume routine tasks, predictable work settings, and

XV



xvi Preface

significant instructor—trainee face-to-face interaction in the classroom.
Yet, work is increasingly complex, entailing greater emphasis on exper-
tise and cognitive skills. It is increasingly dynamic, placing a premium on
the adaptation of knowledge and skills to novel situations and problems.
Furthermore, advances in technology and connectivity (e.g., computer
simulation and Web-based training) are pushing more and more training
out of the classroom and into the workplace, distributing it in time and
space, and necessitating a more active role for the learner in the training
process. These trends are changing the way we think about the nature of
training and where and how it is delivered, and they create a need for new
approaches for instructional design and delivery.

The third theme focuses on learning and development in the organizational
context, across levels, and over time. Organizations are beginning to real-
ize that knowledge and learning are major, if not the only, sources of
true competitive advantage in a rapidly changing, unpredictable global
economy. Thus, in the broader context of the organization system and
the life course of a career, there is a need to understand how learning
can be fostered as an informal, not merely formal, process; how learn-
ing and development can be promoted as continuous lifelong endeavors;
and how learning and knowledge can be leveraged and captured via sys-
tems that cut across multiple levels of the organization to unite the micro,
meso, and macro antecedents, processes, and consequences of learning,
training, and development. Finally, we close the book with a consider-
ation of how training and development research has progressed, where
it needs to go, and what specific areas and issues are primary targets
for research attention, and a peek “over the horizon” for some possible
future developments.

These themes provide the structure for organizing the volume. We hope
you find them to be thought provoking and stimulating:

The learner, learning processes, and training outcomes
Emerging issues in training design and delivery

The organizational context, levels, and time

Reflection and future directions

Steve W. J. Kozlowski
Michigan State University

Eduardo Salas
University of Central Florida
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Section 1

The Learner, Learning
Processes, and
Training Outcomes

One of the key hallmarks of training and development research in the
1990s has been the shift from simplistic atheoretical research (e.g., “Is A
training better than B training?”) to theoretically driven research that
endeavors to elucidate learning processes and to understand the effects
of interventions, individual differences, and their interaction—via learn-
ing processes—on a range of multidimensional training outcomes. Thus,
the focus of this section encompasses individual differences and apti-
tude—treatment interactions, motivation and self-regulated learning, and
advances in the ways that researchers can track the effects of training and
individual differences on a broad array of learning outcomes.

Chapter 1 by Gully and Chen, “Individual Differences, Attribute—
Treatment Interactions, and Training Outcomes,” addresses the growing
literature identifying important individual difference characteristics that
influence learning processes (e.g., cognitive ability, metacognitive abil-
ity, goal orientation, and personality), the ways in which these individual
differences can interact with training interventions to yield differential
effects on training outcomes, and the theoretical and research advances
that will be needed to make progress in this emerging area of work.

Chapter 2 by Beier and Kanfer is entitled “Motivation in Training and
Development: A Phase Perspective.” From a theoretical perspective, one
of the major advances of the past decade had been our improved under-
standing of skill acquisition and learning processes through the self-reg-
ulation of intention, action, and emotion. This chapter considers theory
and research advances, and new directions for work, in the broad area of
learning as a motivated process, with the regulation of attention, effort,
and emotion as important determinants of learning.

In Chapter 3, “Experts at Work: Principles for Developing Expertise in
Organizations,” Salas and Rosen unpack the implications of the nature
of expertise for training and development. There has been a tremendous
amount of research on the nature of expertise and how it is that experts
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do what they do. Much of that knowledge has not been used by organi-
zational psychologists in the design or delivery of training systems. This
chapter discusses how research findings from the study of expert perfor-
mance can help in the design, delivery, and implementation of training
and learning systems.

Chapter 4 is by Ford, Kraiger, and Merritt, who provide “An Updated
Review of the Multidimensionality of Training Outcomes: New Directions
for Training Evaluation Research.” No consideration of the advances
in training research over the last decade would be complete without
acknowledging the contribution made by the expanded conceptualization
of training outcomes. This chapter considers advances in the treatment of
training outcomes (e.g., interrelationships, validity, and evaluation issues)
in light of research findings over the last decade. The goal is to update,
integrate, refine, and expand further the conceptualization of training
outcomes, with an eye toward simulating new research.



1

Individual Differences,
Attribute-Treatment Interactions,
and Training Outcomes

Stan Gully
Rutgers University

Gilad Chen
University of Maryland

Researchers and practitioners have long been aware of the important
role that individual differences play in determining learning and train-
ing outcomes (for a review, see Ackerman & Heggestad, 1997). In 1984,
Hunter and Hunter conducted a meta-analysis that included predictors of
training performance. Their results showed that training success was pre-
dicted by peer ratings (r = .35), biodata (r = .30), college GPA (r = .30), and
the Strong Interest Inventory (r = .18) (Hunter & Hunter, 1984). These find-
ings indicated that individual characteristics played a key role in deter-
mining training success. However, their work focused on predictors of job
success instead of individual characteristics related to training success.
Thus, it had limited application to the development of new theories about
individual differences and training outcomes.

Several theoretical frameworks and empirical investigations of training
success later focused more explicitly on individual differences. For exam-
ple, Noe (1986) included locus of control, career and job attitudes, and
trainee motivation as key determinants of training effectiveness. Baldwin
and Ford (1988) included trainee characteristics such as ability, personal-
ity, and motivation in their model of determinants of training transfer. As
Baldwin and Ford noted, a variety of trainee characteristics thought to
affect transfer had been suggested, but “empirical investigations of ability,
personality, and motivational effects on training and transfer outcomes
are quite limited” (p. 68). Awareness of the important role of individual
differences is supported further by their inclusion in (person) needs anal-
ysis (Goldstein & Ford, 2002).
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Despite previous work, gaps in our understanding exist and oppor-
tunities for research abound. In 1992, Tannenbaum and Yukl noted that
research on trainee characteristics had focused more attention on select-
ing trainees who would pass training rather than designing programs
to match trainee attributes or understanding how trainee characteristics
improved training effectiveness. Colquitt, LePine, and Noe (2000) and
Salas and Cannon-Bowers (2001) noted that research on trainee charac-
teristics had proliferated in the preceding decade, but the assessment
of trainees’ personality characteristics during needs analysis was still a
neglected or ignored issue. They also called for the expansion of person-
ality variables in training research to include emotions, adaptability, trait
goal orientation, and other Big Five variables.

There are a number of reasons that much work on the topic remains
needed. First, the role of individual differences is often given secondary
attention. For example, training texts devote entire chapters to needs anal-
ysis, design, implementation, and evaluation, yet most include individual
differences as ancillary material. Rarely is it treated as a topic in its own
right. Second, much work has taken a piecemeal approach, incorporating
one or relatively few individual differences into theoretical frameworks
and empirical studies. There are few or no comprehensive frameworks
that help us understand how, why, and when particular individual dif-
ferences are likely to promote learning. Third, much empirical work has
focused on relational or predictive relationships rather than a theoreti-
cal understanding of why observed relationships exist. Fourth, ability has
received the most attention in training studies. Less work has focused on
other, noncognitive trainee attributes and attitudes (Noe, 1986; Salas &
Cannon-Bowers, 2001). Fifth, researchers generally have not focused on
explanatory mechanisms that mediate the effects of individual differences
on training outcomes. When such mechanisms have been invoked, they
often focus on training motivation, expectancy, and self-efficacy. Although
clearly relevant, other intervening mechanisms are likely to exist. Finally,
most work has not considered how individual differences interact with
training design and contextual factors to influence training outcomes.
Both Campbell and Kuncel (2002) and Tannenbaum and Yukl (1992) noted
that although they may be important, the potential of such interactions to
be useful in organizational training applications remains unfulfilled.

Accordingly, the time is ripe for a framework devoted to understand-
ing how individual differences influence training outcomes. Theory
(e.g., Mathieu & Martineau, 1997, Smith, Ford, & Kozlowski, 1997) and
research (e.g., Ford, Smith, Weissbein, Gully, & Salas, 1998; Kozlowski &
Bell, 2006) indicate that trainees are active participants in the training
process (see also Bell & Kozlowski, this volume). Trainees actively regu-
late their motivation, emotion, and learning processes. They decide what
to attend to, determine how much effort they will devote, and actively
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engage themselves in, or disengage themselves from, training (see Beier &
Kanfer, this volume). Trainees are ultimately responsible for applying and
transferring trained skills to the work environment. It seems self-evident
that individual differences will influence regulatory and motivational
processes that determine whether trained content is learned, retained,
applied, and transferred to the work context. Unfortunately, most previ-
ous work on individual differences has not focused on understanding the
mechanisms that connect them to training outcomes. This is problematic
because without a better understanding of the intervening mechanisms,
it is difficult to know which individual differences matter and when they
are likely to have influence. We suggest that in addition to the main effects
on training outcomes observed in previous work, the effects of individ-
ual differences are dependent on training design features and contextual
influences.

Theoretical Framework

The purpose of this chapter is to address these gaps by introducing a
framework that includes a broad variety of individual differences and
explanatory mechanisms (see Figure 1.1). This framework is used to intro-
duce and discuss both main effects and aptitude— or attribute—treatment
interactions (ATIs). Finally, we explore implications of the framework for
theory, future research, and applied practice.

Training outcomes of interest are drawn from the work of Kraiger, Ford,
and Salas (1993) and Ford and Kraiger (this volume). These include cog-
nitive, behavioral, and affective and motivational outcomes. Cognitive

Treatments

Training Design Features
Situational Characteristics

Trainee Characteristics -
Learning Outcomes
Capabilities Cognitive Out
: ognitive Outcomes
Demographics Intervening > Be}%avioral Outcomes
Personality Traits Mechani .
Interests and Values echanisms Affective Outcomes

FIGURE 1.1
Guiding framework.
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outcomes include declarative, procedural, and strategic knowledge as well
as the structure and organization of such knowledge. It also includes cog-
nitive transfer, which is the ability to apply previously learned knowledge
to new situations or contexts. Affective and motivational outcomes include
satisfaction, self-efficacy, and expectancy, as well as perceived utility of
training. Attitudinal outcomes include changes in attitudes toward tasks,
jobs, or others. Behavioral outcomes include skill development, automatic-
ity, and maintenance. Behavioral outcomes also include skill generaliza-
tion and adaptability, which encompasses transfer of training (Baldwin &
Ford, 1988).

Treatments are broadly defined to include training design features and
contextual or situational characteristics of the training system. Training
design features include sequencing, complexity, delivery mode, and goals
of the training content. Situational characteristics include work environ-
ment features such as the reward system, climate to support training
transfer, and climate of support for skills updating. Research evidence sup-
ports the notion that both individual and situation factors influence train-
ing outcomes (e.g., Tesluk, Farr, Mathieu, & Vance, 1995). For additional
discussions pertaining to training methods and contextual influences
on learning processes, see the chapters by Cannon-Bowers and Bowers,
Mathieu and Tesluk, Cooke and Fiore, and Mayer in this volume.

Individual differences include demographics and relatively enduring
trainee characteristics that influence cognition, motivation, and behavior
such as personality, interests, and cognitive capabilities. Although indi-
vidual differences may evolve or be somewhat malleable over longer peri-
ods of time, the characteristics of interest are somewhat stable, exerting
influence during and throughout the entire training process, including
transfer. Thus, statelike, transient, and more malleable individual differ-
ences such as mood, task-specific self-efficacy, and motivation to learn
are not reviewed in the framework except where relevant as part of the
intervening mechanisms that connect the more distal individual differ-
ence variables to the outcomes of interest (e.g., Chen, Gully, Whiteman, &
Kilcullen, 2000).

Individual differences are grouped into four general categories: (a) capa-
bilities, (b) demographics, (c) personality traits, and (d) values and inter-
ests. Capabilities include general mental ability and specific talents,
capabilities, or skills. Demographics refer to physical and observable char-
acteristics of the individual such as sex, ethnicity, and age. Personality
traits include umbrella traits such as the Big Five, as well as self-concept
traits such as goal orientation, general self-efficacy, self-esteem, and locus
of control. Values and interests include career orientation, vocational
interests, and education.

We suggest that the impact of individual differences on training out-
comes is transmitted through intervening process mechanisms. Snow
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(1998) argued that process explanations of aptitude theory were perhaps
the most important issue underlying theory-oriented aptitude research.
Similarly, despite some progress, several authors have noted recently that
more work is needed to identify the connections between training design,
trainee characteristics, and learning processes and outcomes (e.g., Bell &
Kozlowski, 2008; Debowski, Wood, & Bandura, 2001; Gully, Payne, Koles,
& Whiteman, 2002; Heimbeck, Frese, Sonnentag, & Keith, 2003; Keith &
Frese, 2005; Kozlowski & Bell, 2006).

We propose that intervening mechanisms include (a) information-
processing capacity, (b) attentional focus and metacognitive processing,
() motivation and effort allocation, and (d) emotional regulation and
control. Thus, training outcomes are determined by a combination of
mechanisms that influence how people process information, focus their
attention, direct their effort, and manage their affect during learning
(Ackerman & Kanfer, 2004, Ackerman, Kanfer, & Goff, 1995; Kanfer,
Ackerman, & Heggestad, 1996; Kozlowski, Toney, et al.,, 2001). These are
consistent with other models of self-regulation that emphasize the roles
of self-monitoring, self-evaluation, and self-reaction in the realloca-
tion of attention and effort to move closer toward goal accomplishment
(Ackerman & Kanfer; Bandura, 1997; Kanfer & Ackerman, 1989). Chapters
by Beier and Kanfer and by Bell and Kozlowski (this volume) consider the
roles of self-regulatory mechanisms in learning more fully. We will briefly
review them here, but our main focus is on reviewing the influences of
various individual differences on learning outcomes and mechanisms.

First, information-processing capacity involves the manner in which indi-
viduals process and organize information during learning. It is often
argued that general intelligence, or g, influences information-processing
capacity and, as a result, is a key determinant of training outcomes (Ree,
Carretta, & Teachout, 1995). Information-processing capacity also helps
explain differences between experts and novices on task learning and per-
formance, as experts process and organize information more efficiently
and accurately than novices (Chase & Simon, 1973; Chi, Glaser, & Rees,
1982). Age also explains differences in information-processing capacity.
Asnoted by Kanfer and Ackerman (2004), relative to younger adults, older
adults tend to have access to a wider amount and variety of information
(i.e., greater crystallized intelligence, or gc), but are also less able to process
novel information quickly (i.e., lower fluid intelligence, or gf). Clearly, indi-
viduals vary in the manner in which they process information, and the
effects of individual differences such as ability, task experience, and age
are likely to occur in part through differences in information-processing
capabilities.

A second intervening mechanism includes attentional focus and meta-
cognitive processing. Attentional focus refers to the cognitive resources
engaged and applied to particular aspects of the task or task environment.
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For example, trainees can focus on learning declarative knowledge or pro-
cedural knowledge, or they can engage in off-task ruminations about their
abilities (or lack thereof). These different types of attentional focus redi-
rect cognitive capabilities, which can impede or enhance the acquisition
of task-related knowledge or skills (Kanfer & Ackerman, 1989). A related
concept is metacognition, which refers to planning, monitoring, and revis-
ing goal-appropriate behaviors and self-monitoring of one’s cognitive
functions (Brown, Bransford, Ferrara, & Campione, 1983; Cannon-Bowers,
Rhodenizer, Salas, & Bowers, 1998). Attentional focus and metacognitive
processing are distinguished from information processing because they
highlight what trainees attend to rather than how they process informa-
tion. Trainees are not passive recipients of training interventions. Instead,
trainees actively engage in or disengage from the training environment
and alter what they attend to and what they plan to do before, during, and
after the training experience (e.g., Kozlowski & Bell, 2006). This enables
learners to become active in their learning rather than merely being pas-
sive recipients of instruction. Individuals with greater metacognitive
skills learn more effectively because they are better able to monitor their
progress, identify problems, and adjust their learning approach dynami-
cally (Ford et al., 1998).

A third intervening mechanism is motivation and effort allocation. Training
motivation can be conceptualized as the direction, effort, intensity, and
persistence that trainees apply to learning-oriented activities before, dur-
ing, and after training (Kanfer, 1990; Tannenbaum & Yukl, 1992). Research
has repeatedly demonstrated the potent effects of motivation and effort
allocation on learning, retention, and application of knowledge and skills
(Baldwin & Ford, 1988; Colquitt et al., 2000; Kanfer & Ackerman, 1989;
Martocchio & Webster, 1992; Mathieu, Tannenbaum, & Salas, 1992; Noe,
1986; Phillips & Gully, 1997, Quinones, 1995; Tannenbaum & Yukl). Self-
efficacy is a key factor influencing motivation. Salas and Cannon-Bowers
(2001) noted that self-efficacy consistently leads to more positive training
outcomes (Mathieu, Martineau, & Tannenbaum, 1993; Martocchio, 1994;
Martocchio & Webster, 1992; Quifones; Stevens & Gist, 1997).

A fourth intervening mechanism is emotional regulation and control. This
refers to the use of emotional regulatory processes to control anxiety and
other negative emotional reactions during task engagement and learning
and to the generation of positive emotional reactions during and after
training (Kanfer et al., 1996; Kanfer & Heggestad, 1997). Research supports
the notion that emotional control is an important intervening mechanism.
Negative emotions, such as anxiety and frustration, are distracting, divert-
ing attentional resources from on-task activities and making learning dif-
ficult, especially in the early stages of training when cognitive demands
are high (Kanfer et al., 1996). Anxiety results in diminished learning,
training performance, and other training outcomes (e.g., Chen et al., 2000;
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Colquitt et al., 2000; Martocchio, 1994; Webster & Martocchio, 1993). Keith
and Frese (2005) found that emotion control, along with metacognition,
mediated the effects of different types of error management training on
performance outcomes. Although relatively unstudied, it is also possible
that emotional regulation and control are necessary to manage distracting
positive emotions.

In sum, we suggest that the entire set of intervening mechanisms
captures most of the ways through which individual differences and
treatments are likely to influence training outcomes (Ackerman & Kanfer,
2004; Bell & Kozlowski, 2008; Kozlowski & Bell, 2006). It also appears that
some or all of these mechanisms may be equally relevant in team-training
contexts (Chen, Thomas, & Wallace, 2005). Although not comprehensive,
this serves as a useful starting framework for understanding when, how,
and why various individual differences are likely to influence training
outcomes. The next section will begin by reviewing the main effects of
individual differences on training outcomes. When relevant, intervening
mechanisms will be described or included.

Main Effects of Individual Differences
General Cognitive Ability

General cognitive ability, or g, is the capacity to rapidly and fluidly
acquire, process, and apply information. It involves the performance of
higher mental processes including reasoning, remembering, understand-
ing, and problem solving. It has also been defined simply as the ability to
learn (Hunter, 1986). It is associated with the increased ability to acquire,
process, and synthesize information, allowing for more rapid acquisition,
application, and generalization of knowledge to new domains. The strong
association between measures of ¢ and performance in a wide variety of
task domains is one of the most consistent findings in our field (Hunter
& Hunter, 1984; Ree et al., 1995). Cognitive ability is one of the most fre-
quently examined individual difference variables in training studies.
Cognitive ability is a consistently strong predictor of learning and
performance, especially on complex or challenging tasks (Hunter, 1986;
Hunter & Hunter, 1984; Ree & Earles, 1991; Thomas & Mathieu, 1994). The
general conclusion of both qualitative (Salas & Cannon-Bowers, 2001) and
quantitative reviews (Colquitt et al., 2000) is that g matters to training suc-
cess. Ackerman et al. (1995) determined that cognitive ability accounted
for nearly 50% of the variance in task performance on a complex radar
control simulation. Ree et al. (1995) found that ability directly influenced
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the development of job knowledge and influenced performance on work
samples through job knowledge. Similarly, Lievens, Harris, Van Keer, and
Bisqueret (2003) found cognitive ability was significantly associated with
language acquisition in a cross-cultural training program in Japan. Colquitt
et al. (2000) found cognitive ability was correlated with declarative knowl-
edge (r = .09), skill acquisition (r = .38), transfer (r = .43), and posttraining
self-efficacy (r = .22). Phillips and Gully (1997) and Chen et al. (2000) dem-
onstrated that cognitive ability has influences on learning performance
both directly and indirectly through motivationally related variables such
as self-efficacy and goals. Clearly, cognitive ability matters in training con-
texts. Trainees who have high cognitive ability tend to learn more, acquire
more skills, and transfer training. They also tend to be more efficacious
regarding the ability to perform, and therefore have greater motivation.

Kanfer and Ackerman (1989) argued that g provides a pool of resources
that can be allocated to on- and off-task cognitions, and suggested that
trainees with more g can handle more off-task cognitions and demands
because they have a greater pool from which to draw. An alternative school
of thought proposes that people can have multiple “pools” of resources that
influence their ability to perform multiple tasks simultaneously. DeShon,
Brown, and Greenis (1996) found that performance on one task does not
necessarily interfere with performance on a second task, supporting the
idea that people don't have a single pool of resources. Although theorizing
and research in this area are just beginning, most researchers agree that
cognitive ability provides the basis for execution of a set of goals or strate-
gies. As a result, cognitive ability may interact with other variables such
as motivation and personality. Indeed, Yeo and Neal (2004) found that
trainees’ cognitive ability interacted with effort and practice to influence
learning performance, such that the within-person positive relationship
between effort and performance increased with practice more quickly for
high-ability trainees as opposed to low-ability ones.

A limited amount of research has examined whether cognitive abil-
ity interacts with goal orientation to predict learning outcomes. Bell
and Kozlowski (2002b) found that learning goal orientation (LGO) was
positively related to self-efficacy and performance for high-ability indi-
viduals but unrelated or modestly negatively related to self-efficacy and
performance for low-ability individuals. In contrast, performance goal
orientation (PGO) was positively related to self-efficacy for high-ability
individuals but negatively related for low-ability individuals, and nega-
tively related to performance for high-ability individuals but generally
unrelated for low-ability individuals.

Several conclusions canbe drawn from previous findings. First, cognitive
ability matters for training effectiveness. Second, cognitive ability appears
to influence training outcomes through both information-processing and
motivational pathways. Additionally, ¢ may influence training outcomes
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by enhancing metacognition, attentional focus, and emotional regulation
through the availability of resources that can be allocated to these various
activities. Third, cognitive ability may interact with other individual dif-
ferences to influence training outcomes. More research is needed to better
establish why and when ¢ promotes learning.

Cognitive ability tells only part of the story. Ackerman (1986) proposed
that the effects of g on task performance would vary and diminish over
time and that other, more specific, capabilities would become increasingly
important. His research supported these hypotheses. Perceptual speed
is an increasingly potent predictor of task performance as tasks became
increasingly automatized, even on complex tasks. Different types of infor-
mation processing occur at various stages of skill acquisition (Ackerman,
1992).

Specific Abilities, Talents, and Skills
Metacognitive and Self-Regulatory Ability

Metacognition is one’s awareness of and control over cognitions (Cannon-
Bowers et al., 1998; Flavell, 1979). It includes the ability to develop a plan
for achieving a goal and evaluating one’s effectiveness of reaching that
goal. Metacognition involves planning, monitoring, and revising goal-
appropriate behavior (Brown et al,, 1983; Ford et al., 1998). Trainees with
greater metacognitive skills should learn more effectively because they
are better able to monitor their progress, identify areas requiring improve-
ment, and adjust their learning accordingly.

Research has established that metacognition, and related processes
such as self-regulation, are important determinants of learning and per-
formance (Bell & Kozlowski, 2008; Ford et al., 1998; Kozlowski & Bell,
2006). It also appears that metacognition may be trainable and amenable
totraining design factors (Bell & Kozlowski, 2002a,2002b, 2008; Dunlosky,
Kubat-Silman, & Hertzog, 2003; Keith & Frese, 2005; Kozlowski & Bell;
Schmidt & Ford, 2003). Radosevich, Vaidyanathan, Yeo, and Radosevich
(2004) found that as LGO increased, cognitive resource allocation and
cognitive self-regulation also increased. Also, goals were revised down-
ward in response to negative performance feedback. These, and similar
findings, suggest that metacognition is a flexible and malleable skill.
It is also possible, however, that individuals have relatively stable dif-
ferences in metacognitive ability (MCA). Metacognition is an umbrella
term that subsumes awareness of self-knowledge, self-monitoring,
and self-directed learning. Research in other personality and ability
domains suggests that some individuals are more open to self-reflection
(e.g., self-monitoring; Snyder, 1974) and have greater capacity to engage
attentional resources to such activities (Kanfer & Ackerman, 1989).
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Some evidence suggests that MCA contributes to learning. Veenman and
Spaans (2005), using secondary school students, found that metacognitive
skill outweighed intelligence as a predictor of learning. They also found
that it develops alongside intellectual ability but is not fully dependent on
it. Schraw and Dennison (1994) found further that MCA related to reading
comprehension and test performance. Using the Motivational Strategies
for Learning Questionnaire (MSLQ), Pintrich and DeGroot (1990) have
found similar results, although their measure does not explicitly focus on
malleable versus stable elements of MCA.

Although promising, much work remains to be done to establish
whether metacognitive ability is a stable individual difference variable
and, if so, whether it is distinguishable from other individual differ-
ences such as cognitive ability, openness, self-concept traits, and self-
monitoring. However, initial evidence suggests that MCA is worthy of
additional investigation.

Tacit Intelligence

Sternberg (1996) noted that people who do well on tests sometimes do not
do as well in real-world situations, and vice versa. In response, Sternberg
(1996) has proposed a “triarchy” of abilities including analytical, creative,
and practical capabilities. Analytical abilities most closely resemble gen-
eral cognitive ability. They are abilities that enable reasoning, processing
information, and solving problems. They include abilities that are used
to analyze, evaluate, judge, compare, and contrast. Creative abilities are
those used to create, discover, invent, and imagine. High-creative-ability
individuals can use past experiences to achieve insight and deal with new
situations. They are also good at combining seemingly unrelated facts to
form new ideas. Practical abilities relate to individuals” ability to select,
adapt in relation to, and shape their real-world environment. It includes
tacit knowledge as well as skills that are used to utilize, activate, apply, and
implement. Sternberg (1996) argued that successful people are not neces-
sarily high in all three of these abilities but can find a way to best utilize
whatever pattern of abilities they may have. He also argued (Sternberg,
1996) that all of these abilities can be further developed.

There is much controversy surrounding Sternberg’s ideas (e.g.,
Gottfredson, 2001, 2003; Sternberg, 2003), but Sternberg (2003) has con-
ducted a number studies to attempt to further validate and support his
ideas. Cianciolo et al. (2006) conducted three studies involving tacit-
knowledge inventories using diverse samples. Results supported the con-
clusion that the new tacit-knowledge inventories were reliable and valid
assessments of practical intelligence. Cianciolo et al. (2006) also argued
that practical intelligence and general intelligence are not the same con-
struct, although some overlap was found. Hedlund, Wilt, Nebel, Ashford,
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and Sternberg (2005) found that measures of practical intelligence, includ-
ing skill-based and knowledge-based dimensions, predicted master of
business administration (MBA) success inside and outside the classroom
beyond the Graduate Management Admission Test (GMAT) and under-
graduate grade point average (GPA). It is possible that creative, practical,
and analytical intelligence provides access to different types of knowl-
edge and engages different pathways through which learning and per-
formance occur. Future research is necessary to further evaluate and
disentangle these relationships.

Job-Specific Aptitudes

Jobs and tasks require distinct and specific sets of knowledge, skills, and
abilities. There is evidence that job knowledge, job experience, and job-
specific aptitudes may determine training success beyond other individ-
ual difference factors. Ackerman and Heggestad (1997) found evidence
of communalities across intelligence, personality, and interests. They
identified four trait-ability complexes, including social, clerical and con-
ventional, science and math, and intellectual and cultural dimensions,
that are associated with learning and career development (Ackerman,
2003; Ackerman & Beier, 2003). Hattrup and Schmitt (1990) found that
job-specific aptitudes and skills such as table reading, technical reading,
industrial math, and following directions were highly correlated with task
performance measures for apprentices performing manufacturing tasks.
Driskell, Hogan, Salas, and Hoskin (1994) found that the Armed Services
Vocational Aptitude Battery (ASVAB) predicted success in naval basic elec-
tricity and electronic training. Similarly, using a sample of 891 automotive
and 522 helicopter mechanics, Mayberry and Carey (1997) found that a
mechanical maintenance composite of the ASVAB predicted hands-on per-
formance, job knowledge, and training grades quite well. Additionally, job
experience was important for predicting job performance. Earles and Ree
(1992) examined the validity of the ASVAB for predicting grades of 88,724
U.S. Air Force recruits in 150 military technical schools. The Arithmetic
Reasoning section of the ASVAB was found to be the most valid subtest.
Across all jobs and within the job categories, the Electronics composite or
the General composite was the most valid composite.

It seems logical that job-specific aptitudes should be strongly related to
training outcomes, yet this issue is still being debated. For example, Hunter
(1986) and Ree and Earles (1991) found that specific abilities provided little
incremental prediction of performance or training success beyond a gen-
eral ability composite. However, research and theoretical reviews suggest
that specific interest and aptitude composites may be useful for under-
standing training and performance outcomes (Ackerman & Heggestad,
1997; Hartigan & Wigdor, 1989). It seems that in certain training contexts,
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job-specific abilities may contribute to the prediction of training success
beyond g, but the mechanisms through which and the conditions under
which it occurs have been relatively unexplored.

Job Knowledge and Work Experience

Job-specific knowledge, expertise, and work experience are not identical,
but they are strongly related. As individuals acquire more work experience,
they also develop more expertise and job knowledge (Schmidt, Hunter, &
Outerbridge, 1986). Job knowledge is a potent predictor of training suc-
cess and performance (Hunter, 1986; Ree et al., 1995; Schmidt et al., 1986).
Schmidt et al. created and tested a model for predicting job performance
that included cognitive ability, job knowledge, and work sample perfor-
mance. They found that the effect of cognitive ability on job performance
was almost completely mediated by job knowledge. Similarly, Schmidt
and Hunter (1998) found that measures of job knowledge significantly
increased the prediction of performance beyond measures of cognitive
ability. Schmidt and Hunter also noted that too few studies investigating
the relationship between job knowledge and training performance were
available to include in their meta-analysis.

Ree et al. (1995) tested a causal model of the relationship between general
cognitive ability and prior job knowledge on subsequent job knowledge
acquisition and work sample performance during training. Participants
included 3,428 U.S. Air Force officers in pilot training. Results showed
that ability directly influenced the acquisition of job knowledge and indi-
rectly influenced work sample performance through job knowledge. Prior
job knowledge had little influence on subsequent job knowledge, but it
directly influenced early work sample performance. Early training job
knowledge influenced subsequent knowledge and work sample perfor-
mance. Finally, early work sample performance strongly influenced sub-
sequent work sample performance.

Wolf, London, Casey, and Pufahl (1995) examined the behavior and
outcomes of 72 displaced engineers in a semester-long previous retrain-
ing program in technology management. They found experience inter-
acted with career motivation to influence training outcomes. Specifically,
experience was positively related to previous training behaviors for
highly motivated individuals. However, low career motivation had a par-
ticularly negative effect on training behaviors for the most experienced
individuals.

Expertise is likely to influence training success. Chase and Simon (1973)
exposed expert and novice chess players to 25 chess pieces for 5 to 10 sec-
onds. They then asked participants to try to recreate the placement of the
pieces. When pieces were placed in meaningful patterns, experts correctly
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placed 90% of the pieces, whereas novices could only place 20%. However,
when pieces were distributed randomly over the board, expert perfor-
mance dropped to the same level as that of novices. Similar research has
replicated the finding in a number of other domains (e.g., Chi et al., 1982).
Experts show superior performance within their domain of expertise, but
not for other areas of performance. This suggests that experts do not pro-
cess and store information in the same way as do novices and that knowl-
edge and expertise are domain specific to some degree.

These findings indicate that job knowledge, expertise, and job expe-
rience are strong determinants of performance and training success in
a variety of environments. It also appears that experience may inter-
act with other individual differences to influence training outcomes. It
is therefore surprising that more research has not incorporated these
variables. More research is needed to further elucidate how experience,
expertise, and knowledge influence training motivation and outcomes.
For example, experience and job knowledge may be negatively related
to training motivation when trainees are presented with a basic training
program.

Emotional Intelligence

Research on emotional intelligence (EI) has exploded, gaining such
momentum that there have been concerns about faddism (Murphy &
Sideman, 2006). EI is a multidimensional form of interpersonal capabil-
ity that includes the ability to perceive and express emotions, to under-
stand and use them, and to manage emotions in oneself and other people
(Mayer & Salovey, 1993, 1997). Goleman (1998) defined EI as “the capac-
ity for recognizing our own feelings and those of others, for motivating
ourselves, and for managing emotions well in ourselves and in our rela-
tionships” (p. 317). He described five dimensions of EI: three personal
competencies (self-awareness, self-regulation, and motivation) and two
social competencies (empathy and social skills). Huy (1999) and Jordan,
Ashkanasy, and Hartel (2002) made EI a central component of their the-
oretical frameworks. Huy suggested that emotional capabilities operate
at multiple levels to influence change in organizations. Jordan and col-
leagues (2002) proposed that EI moderates employee emotional reactions
to job insecurity and their coping with associated stresses. There is some
evidence that components of EI are malleable skills that can be developed
(e.g., Dulewicz & Higgs, 2004). Boyatzis, Stubbs, and Taylor (2002) sug-
gested that EI competencies can be developed in MBA students, but not
with a typical MBA curriculum.

Much controversy surrounds the notion of EI (Locke, 2005). Several
have argued that its theoretical conceptualization is unclear because it
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is overly broad and inclusive and lacks specificity in content. It encom-
passes both static trait components and malleable state components. It is
not clear if it is simply a learned skill or an innate capability. Also, several
researchers have argued that El is simply a surrogate for general cognitive
ability and other well-established personality traits. For example, Schulte,
Ree, and Carretta (2004) found a large multiple correlation between EI and
gender, agreeableness, and g. The authors concluded that the uniqueness
of EI as a construct is questionable and its potential for advancing our
understanding of human performance may be limited. On the other hand,
a number of studies have provided evidence for the construct validity of
EI (Cote & Miners, 2006; Fox & Spector, 2000; Law, Wong, & Song, 2004;
Tett & Fox, 2006; Van Rooy & Viswesvaran, 2004; Van Rooy, Viswesvaran,
& Pluta, 2005). For instance, Law et al. (2004) demonstrated that EI was
related to yet distinct from personality dimensions. Also, they demon-
strated that various measures of EI provided incremental predictive
power to the prediction of life satisfaction and job performance, even after
controlling for Big Five personality dimensions.

There is also initial evidence that EI plays a role in predicting learn-
ing performance. Using a sample of secondary school students, Petrides,
Frederickson, and Furnham (2004) found trait EI moderated the relation-
ship between cognitive ability and academic performance. Additionally,
those with high trait EI scores were less likely to be absent or excluded
from school. Most of these trait EI effects remained after controlling
for personality. Austin and colleagues (Austin, Evans, Goldwater, &
Potter, 2005) examined the predictive usefulness of EI for exam per-
formance of first-year medical students. They found EI was positively
related to exam performance early in the year, but there was no associa-
tion between EI and exam performance later in the year. Also, high-EI
students reported more positive feelings about a communication skills
exercise in the study.

It appears that, although controversies abound, El is distinct from other
ability and personality trait measures. There is some ambiguity about the
degree to which El is considered a malleable and trainable set of skills or
competencies versus a stable set of personality traits or emotional abili-
ties. El relates to job performance, adjustments to stressful situations, and
prosocial behaviors. It may interact with cognitive ability to influence
learning and adjustment. There is very limited work done on the role of
EI as a predictor of training outcomes. The degree to which it will dem-
onstrate unique variance beyond other individual difference measures
such as trait metacognitive ability, self-monitoring, or self-concept traits
remains unknown. Previous findings suggest that EI is worthy of addi-
tional investigation as a determinant of training success.
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Demographics

Demographics refer to physical and observable characteristics of trainees,
including gender, ethnicity, and age. In many cases, demographics are
alternative indicators of other underlying variables. For example, ethnic-
ity and race may serve as indirect indicators of exposure to prejudice, pre-
vious job opportunities, and cultural values. Similarly, gender may serve
as a proxy for interests, self-beliefs when performing traditional gender
role jobs (e.g., nursing and plumbing), or differences in leadership style.
Age can be an indicator of generational differences as well as differences
in knowledge, work experience, and fluid or crystallized intelligence. For
every demographic variable, there are a multitude of underlying explana-
tory variables. It is always preferable to assess the underlying causal vari-
ables, but this is not always possible. Thus, gender, ethnicity, age, and
other demographic variables are worthy of study in their own right.

Gender

Gender can have a variety of effects in training and learning environ-
ments, in part by influencing motivational processes and emotional regu-
lation. Research has shown that girls and women tend to get higher grades
in high school and college (Dwyer & Johnson, 1997), yet they tend to score
lower than boys and men on high-stakes tests like AP exams (Ackerman,
Bowen, Beier, & Kanfer, 2001). It is difficult to reconcile these patterns
unless one considers the issue of emotional regulation. Kanfer and
Heggestad (1997) suggested that gender might be related to motivational
traits and skills that explain observed gender-related differences. It is pos-
sible that the different patterns of performance across gender on grades
and tests could be due to differences in emotional control skills. In a study
of the impact of training on salary negotiation skills, Stevens, Bavetta, and
Gist (1993) found that women tended to negotiate lower salaries than men
following initial training, but controlling for goals eliminated this differ-
ence. After supplemental training, gender differences were reduced for
self-management trainees only, and this effect appeared to occur through
changes in perceived control over the negotiation. These results point to
the important role of emotional control and regulation.

Similarly, gender can influence motivation through cognitive invest-
ments in learning. In a study investigating determinants of knowledge
across physical sciences—-technology, biology—psychology, humanities, and
civics domains, Ackerman and colleagues (2001) found gender differences
favoring males in test scores for most knowledge domains. Accounting for
fluid intelligence (Gf) and crystallized intelligence (Gc) and nonability fac-
tors reduced gender differences (Ackerman et al., 2001). They argued that
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the results are consistent with the view that knowledge development is a
result of investments in cognitive resources, and these investments seem
to be at least partially influenced by gender. Ong and Lai (2006) investi-
gated gender differences in e-learning acceptance using employees from
an industrial park in Taiwan. They found that computer self-efficacy, per-
ceived usefulness, perceived ease of use, and behavioral intentions to use
e-learning were all higher for males than females. Additionally, females
were more strongly influenced by perceptions of computer self-efficacy
and ease of use. In a related study, Venkatesh, Morris, and Ackerman
(2000) examined gender differences in the individual adoption and sus-
tained usage of technology in the workplace. They found that men were
more influenced by their attitude toward using the new technology than
women, whereas women were more strongly influenced by subjective
norms and perceived behavioral control. Loss of control can be interpreted
as threatening and anxiety producing. Using employees of a U.S. telecom
company, Zhang (2005) found women felt more anxiety about using the
Internet and perceived the Internet as being less useful than did men.

These studies indicate that gender may influence training outcomes
through all four intervening mechanisms. Information processing may be
influenced by background knowledge and crystallized intelligence, atten-
tional focus may be influenced by perceived control, motivation through
background interests, and emotional regulation through anxiety and
related trait differences. Together, these factors may be instrumental in
determining training outcomes for males and females. Additionally, these
effects may be pronounced in particular training contexts that highlight
gender or gender-related differences such as leadership, diversity, sexual
harassment, and technology. Depending on the training content and con-
text, either males or females may exhibit superior training performance as
a result of the four intervening variables.

Race, Nationality, and Ethnicity

Other than diversity training, research on the effects of race, national-
ity, and ethnicity on training outcomes appears relatively scarce. This is
surprising given the large body of research that has established differ-
ences in cultural values (Gelfand, Erez, & Zeynep, 2007), learning-related
motivations (Eaton & Dembo, 1997), test-taking performance (Chan,
Schmitt, DeShon, Clause, & Delbridge, 1997; Steele, 1997), pay differences
in organizations (Joshi, Liao, & Jackson, 2006), and well-being (Contrada
et al.,, 2001). Despite the dearth of research, we may be able to extrapolate
expected main effects from findings in the areas of diversity training and
applicant reactions to test taking.

Kossek and Zonia (1993) and Mor Barak, Cherin, and Berkman (1998)
found that White women and racial minorities reacted more favorably to
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the implementation of diversity training than did White men. Similarly,
Chung and Gully (2004) found that previous exposure to discriminatory
experiences was positively correlated with receptiveness to diversity train-
ing initiatives. These findings suggest that demographic backgrounds
and multicultural experiences may influence reactions to and attitudes
toward training (Kossek & Zonia; Mor Barak et al., 1998; Sanchez &
Medkik, 2004). The processes through which these demographic charac-
teristics may influence training outcomes remain relatively unexplored,
but Chung and Gully (2004) provided evidence that it may occur at least
in part through motivational processes related to self-efficacy, perceived
utility of training, and intentions to use training content. This is consis-
tent with the work from Eaton and Dembo (1997), which showed that the
effects of ethnicity on academic performance occurred in part due to fear
of failure and self-efficacy.

People from minority backgrounds are more likely to feel stress, per-
ceive discrimination (Contrada et al,, 2001), and feel threatened by ste-
reotypes (Steele & Aronson, 1995). In the realm of test taking, they are
less likely to feel tests are relevant, less likely to feel the situation is fair,
and more likely to be concerned about performance. Steele (1997) argued
that, due to awareness of subgroup differences on standardized tests,
the administration of such tests produces a stereotype threat that creates
frustration among minority test takers and correspondingly lower test
scores. Additionally, this threat lowers expectations and effort, thus pro-
ducing lower scores among individuals affected by the stereotype threat.
Together, these factors can lead to differences in test-taking performance
(Arvey, Strickland, Drauden, & Martin, 1990; Chan et al., 1997; Ployhart,
Ziegert, & McFarland, 2003). Supporting these ideas, Ployhart et al. (2003)
found that individual differences in perceptions of stereotype threat were
related to lower perceived face validity, lower test-taking motivation, and
higher anxiety. Schmit and Ryan (1997) found that African Americans
were more likely to withdraw from a selection process and that compara-
tive anxiety, motivation, and literacy scales predicted withdrawal.

It seems possible, even likely, that such effects may exist in difficult,
challenging, or high-stakes training environments. A central concern in
test-taking performance is the role of perceived fairness and test relevance
(Schmitt & Chan, 1999). Similarly, motivation and performance may flag
if training is perceived as unfair (Quifiones, 1995) or irrelevant (Alliger,
Tannenbaum, Bennett, Traver, & Shotland, 1997). In situations in which
the training may highlight racial differences (e.g., diversity training)
or evoke stereotype threat (e.g., expert skills training with high-stakes
evaluation), ethnic, racial, or national demographics are likely to influ-
ence training outcomes. This may occur not only through influences on
motivational processes but also through impacts on attentional focus and
emotional regulation.
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Age

Using meta-analytic techniques, Waldman and Avolio (1986) found an
overall positive relationship between age and job performance, whereas
McEvoy and Cascio (1989) found no overall significant relationship
between age and job performance. Although focused on performance,
these findings have implications for the expected effects of age in training
contexts. The influence of age in training environments has been studied
more than most other demographic variables. Warr and Bunce (1995) found
that age was negatively associated with learning scores in an open learn-
ing program for managerial skills. In a comprehensive integrative meta-
analysis of training outcomes, Colquitt et al. (2000) found older trainees
demonstrated lower motivation, reduced learning, and less posttraining
self-efficacy in comparison to younger trainees. This evidence suggests
that age has a negative relationship with learning, and part of its influence
may be transmitted through motivational variables and processes.

Fluid and crystallized intelligence provide a partial resolution to these
conflicting findings because they show different patterns of development
as age increases (Kanfer & Ackerman, 2004). Speed of processing slows as
age increases (Hertzog, 1989), so Gf is expected to go down, whereas Gc is
expected to stay level or even increase (Cattell, 1987). Gc is correlated with
knowledge, which is a key to effective job performance. Gf is likely to be
most important on jobs requiring high levels of intense, rapid processing
of information (e.g., air traffic controller), whereas Gc is likely to be rel-
evant for jobs in a wide variety of domains (e.g., managerial positions).

Beier and Ackerman (2005) investigated learning about two topics: car-
diovascular disease and xerography. They found prior knowledge to be
an important determinant of learning. They also found age to be posi-
tively related to prior knowledge as a direct effect and as an indirect effect
through experience and Gc. They previously found similar effects for
current-events knowledge (Beier & Ackerman, 2001). Age was positively
related to current-events knowledge. Moreover, Gf was a less effective
predictor of knowledge levels than was Gc. Prior knowledge and Gc are
important for new knowledge acquisition, and age is positively related
to both. Ackerman and Beier (2006) found, in a study involving learning
about financial issues, that Gc was a stronger predictor than Gf of domain
knowledge prior to learning, and nonability traits added incremental pre-
dictive validity. After learning, Gf showed an increase in the prediction of
domain knowledge, but the final correlation did not exceed Gc.

Theories of personality generally assume stability in traits such as
conscientiousness, but emerging evidence suggests that age is related to
changes in personality. In particular, agreeableness and conscientiousness
seem to show increases with age, whereas extroversion, neuroticism, and
openness show declines (Jones & Meredith, 1996; Warr, Miles, & Platts,



Individual Differences and ATlIs 21

2001). As will be discussed later, conscientiousness is positively associated
with a variety of work outcomes, including training performance.

Together, these findings suggest that age is positively related to impor-
tant variables, including conscientiousness and Gc, which are strong pre-
dictors of learning. These relationships ameliorate some of the negative
effects of aging that result from reductions in Gf. Findings are consistent
with a cognitive investment theory of adult intellect, which views intel-
lectual development as an evolving outcome of intelligence-as-process,
personality, and interests, leading to Gc and domain-specific knowledge
(Kanfer & Ackerman, 2004).

Age is clearly related to learning and training outcomes in a variety of
ways, and some of its effect is transmitted through differences in infor-
mation processing. However, age also appears to be negatively related to
motivational variables and processes that positively relate to learning and
skill development. Reed, Doty, and May (2005) found negative relation-
ships between age and computer self-efficacy, and Zhang (2005) found age
to be positively related to anxiety about using the Internet and negatively
related to perceived usefulness of the Internet. Gist, Rosen, and Schwoerer
(1988) examined the influence of training design and age on training out-
comes for computer software skills. Although training design had separate
influences, older trainees exhibited significantly lower performance than
did young trainees in both modeling and tutorial training conditions.

These findings are consistent with the Colquitt et al. (2000) results
indicating that age has a negative impact on important motivational pro-
cesses and variables. It is likely that age is related to anxiety and other
emotional regulatory variables, particularly in a complex or technologi-
cally oriented setting. Both Gf and Gc are positively related to learning
and performance in training environments, but age is negatively related
to Gf. It is possible that older trainees have concerns about their ability to
rapidly process new complex information and, as a result, suffer from a
variation of the stereotype threat that ethnic minorities may experience.
Consistent with this view, Maurer and colleagues (Maurer, 2001; Maurer,
Weiss, & Barbeite, 2003) argued that older workers may not participate
in learning and development activities as much as younger workers, in
part due to a decline in self-efficacy. When faced with challenging tasks,
perhaps older trainees are more likely to become disengaged and have to
allocate resources to managing emotions and off-task cognitions. Beliefs
in one’s skill adequacy influence decisions to exert and maintain effort,
particularly in the face of challenges. It is possible that Gf and Gc have
both direct and indirect effects on learning and performance, and part of
their influence may be exerted through attentional focus, metacognition,
and emotional regulation.

Hertzog (2002) argued that older adults might benefit from metacog-
nitive training which would enhance learning strategies and knowledge
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acquisition. Metacognitive training could also help to reduce disruptive
off-task cognitions and enhance emotional regulation. Dunlosky et al.
(2003) found that training older adults to use metacognitive skills and self-
regulatory strategies resulted in superior training gains.

Taken as a whole, these results suggest that although age is generally
negatively related to learning and skill acquisition in a training environ-
ment, particularly for complex or technologically oriented content, age
can also have positive effects on key determinants of training success.
Specifically, Gc tends to stay flat or increase with age, and domain-specific
knowledge tends to be greater. However, these positive effects tend to be
offset by reduced motivation, increased off-task cognitions, and increased
need for emotional regulation as older trainees deal with reduced efficacy,
increased anxiety, and diminished attentional focus. Older adults may
benefit from self-paced learning environments, which may allow addi-
tional time and remediation for declines in Gf abilities in knowledge
acquisition. Additionally, trainers must consider the use of self-regulatory
and metacognitive interventions to address the persistent negative effects
of heightened anxiety and reduced confidence.

Personality Traits
Big Five

The Big Five is one of the more established personality frameworks, con-
taining the dimensions of extroversion, emotional stability, agreeableness,
conscientiousness, and openness to experience (Barrick & Mount, 1991).
Extroversion is associated with being sociable, assertive, talkative, and
energetic. Emotional stability is associated with not being anxious,
depressed, angry, embarrassed, or insecure; its inverse is neuroticism.
Agreeableness is associated with being polite, flexible, trusting, coopera-
tive, forgiving, and tolerant. Conscientiousness is associated with being
careful, thorough, responsible, organized, and planful. It also includes
being hardworking, achievement oriented, and persistent. The final dimen-
sion, intellectence (or openness to experience), is associated with being
imaginative, cultured, curious, broad-minded, and artistically sensitive.
Barrick and Mount (1991) conducted a comprehensive meta-analysis
evaluating the relationship between the Big Five dimensions and job
performance, including training proficiency. Extroversion (p = .26), con-
scientiousness (p = .23), and openness (p = .25) were relatively strongly
related to training proficiency, whereas emotional stability (p = .07) and
agreeableness were less strongly related (p = .10). These findings demon-
strate the importance of extroversion, conscientiousness, and openness for
trainee outcomes. Recent research suggests that more complicated rela-
tionships might exist. Using a flight simulator training program, Herold,
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Davis, Fedor, and Parsons (2002) found a positive main effect for openness
but no main effect for conscientiousness. In their meta-analysis, Colquitt
et al. (2000) found conscientiousness was positively related to motivation
to learn but was negatively related to skill acquisition.

Examining the intervening mechanisms helps to clarify why varying
results have been observed. Dispositions influence training outcomes
through attentional focus, motivation, and emotional regulation. Judge
and Ilies (2002) found that emotional stability and conscientiousness were
the strongest and most consistent correlates of performance motivation in
their meta-analysis. Dispositions are associated with differences in prox-
imal motivational states, self-set goals, assessments of situations, inter-
pretations of situations, and reactions to these interpretations, including
anxiety (Chen et al., 2000; Herold et al., 2002; Kanfer & Heggestad, 1997).
Conscientiousness subsumes need for achievement, and conscientious
individuals should set more challenging goals and be more commit-
ted to them (Barrick, Mount, & Strauss, 1993; Hollenbeck & Klein, 1987).
Martocchio and Judge (1997) and Colquitt and Simmering (1998) found
highly conscientious individuals were more efficacious. Martocchio and
Judge suggested that previous counterintuitive results involving conscien-
tiousness might be due to the tendency of highly conscientious individuals
to be self-deceptive regarding their actual learning progress. Highly con-
scientious individuals might also engage in more internal self-regulatory
activity (e.g., self-monitoring and self-evaluation), which detracts from
their on-task attention (e.g., Kanfer & Ackerman, 1989). Supporting both
points, LePine, Colquitt, and Erez (2000), using an experimental learning
task, found that some aspects of conscientiousness, including dependabil-
ity, order, and dutifulness, can reduce performance when adaptability to
changing task conditions is important. It is possible that the subdimen-
sions of conscientiousness, such as achievement striving and persever-
ance, need to be examined separately to better understand why and when
conscientiousness influences training outcomes (Herold et al.).

Emotional stability can be linked to training outcomes through its
potential impact on anxiety. Less stable (and more neurotic) individuals
are more likely to have negative emotional reactions in training contexts,
including increased anxiety. Chen et al. (2000) and Martocchio (1994)
observed negative relationships between anxiety and learning outcomes.
Colquitt et al’s (2000) meta-analysis indicated that anxiety was negatively
related to all training outcomes. The anxiety associated with low emo-
tional stability may affect performance by diverting attentional focus,
thus reducing the resources available for “on-task” learning (Kanfer &
Ackerman, 1989; Kanfer & Heggestad, 1997). Overall, lower emotional sta-
bility may result in reductions in attention focus, less ability to engage in
metacognition, and reduced motivation overall, in part through reductions
in self-efficacy. Consistent with Barrick and Mount’s (1991) findings, one
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would expect high emotional stability to be positively related to training
outcomes through reductions in anxiety, enhanced attentional focus, and
higher levels of motivation.

Openness to new experiences, or intellectence, is likely to be positively
related to training outcomes because more open individuals are, by
definition, more receptive to experiencing and learning new things. As
a result, they are more likely to maintain attentional focus on learning
and sustaining motivation when learning becomes challenging. Beier and
Ackerman (2001) found openness to experience and self-concept were
positively related to current-events knowledge. Lievens et al. (2003) found
openness of European managers to be related to cross-cultural training
performance in Japan. Major, Turner, and Fletcher (2006) found openness
to be related to motivation to learn, which in turn was related to develop-
ment activities.

Extroversion appears to be unrelated to ability (Wolf & Ackerman, 2005)
and positively related to development and training outcomes (Barrick &
Mount, 1991; Major et al., 2006). Extroversion may be related to training
outcomes because extroverted individuals are more energetic, talkative,
assertive, and sociable. Extroverted individuals may be better able to
maintain an outward focus, enabling learning. Other than Web-based or
computer programs, many training programs include some component of
interpersonal interaction. To the degree that training and learning require
social interaction, extroversion is likely to facilitate and enhance such
interactions, reducing anxiety and increasing motivation to learn.

Overall, three of the Big Five personality traits appear to be reliably
related to training outcomes. Evidence suggests extroversion and open-
ness are good predictors of training success, whereas the evidence for con-
scientiousness appears to be mixed (e.g., Colquitt et al., 2000). It is possible
that conscientiousness affects the intervening variables in countervail-
ing ways such that it enhances motivation and persistence, but it reduces
attentional focus and metacognition. Future research should clarify the
effects of the Big Five and their underlying dimensions on information
processing, metacognition, motivation, and emotional regulation.

Self-Concept Traits

Self-concept refers to a person’s perceptions of him or herself (Ackerman,
1997; Shavelson, Hubner, & Stanton, 1976). It is formed through experience
and interactions with others and through interpretations of one’s envi-
ronment. It is especially influenced by evaluations by significant others,
reinforcements, and attributions for one’s own behavior. Self-concept is
“organized, multifaceted, hierarchical, stable, developmental, evaluative,
and differentiable” (Shavelson et al., 1976, p. 411). Self-concept traits are
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related to other personality measures but contain distinct components
including self-evaluation, self-worth, and self-determination that only
partially overlap with other frameworks such as the Big Five. They include
goal orientation, general self-efficacy, self-esteem, and locus of control.

It should be noted that recent work by Judge and colleagues (e.g., Judge &
Bono, 2001) argued that general self-efficacy, self-esteem, and locus of control,
together with emotional stability, capture a higher order construct, which
they termed core self-evaluations. However, to date the majority of training-
related research on self-evaluations treated these constructs separately, and,
as we indicate below, there is also evidence that some core self-evaluation
traits relate to learning through somewhat distinct mechanisms.

Goal Orientation

Learning goal orientation (LGO) involves a desire to increase task mastery
or competence, whereas a performance goal orientation (PGO) reflects a
desire to demonstrate high ability and to be positively evaluated by oth-
ers (Dweck, 1986; Farr, Hofmann, & Ringenbach, 1993; Gully & Phillips,
2005; VandeWalle, 1997). Individuals high in PGO believe ability is dem-
onstrated by outperforming others, exceeding normative standards, and
achieving success with limited effort. They may also have an increased
fear of failure and negative evaluations by others (VandeWalle, 1997).
In contrast, learning goal-oriented individuals are interested in devel-
oping new skills, understanding and improving their work, improving
their competence, and achieving task mastery based on self-referenced
standards (Button, Mathieu, & Zajac, 1996; Farr et al., 1993; VandeWalle,
1997). The focus of LGO is on task mastery, including learning through
experimentation and failure (Dweck, 1986). The notions of LGO and PGO
originated in research on childhood learning, but the effects of LGO and
PGO have been established with adults in work settings (Gully & Phillips,
2005; Martocchio, 1994; Potosky & Ramakrishna, 2002). In a recent meta-
analysis, Payne, Youngcourt, and Beaubien (2007) determined LGO and
PGO were relatively uncorrelated with each other and uncorrelated with
ability. LGO was moderately correlated with conscientiousness, openness,
and self-esteem, whereas PGO was not.

LGO and PGO have been found to be related to a number of processes
and outcomes relevant to training contexts. Goal orientations influence
perceptions of task complexity (Mangos & Steele-Johnson, 2001). High
LGO has been positively related to feedback seeking (Payne et al., 2007;
VandeWalle & Cummings, 1997, VandeWalle, Ganesan, Challagalla, &
Brown, 2000), complex learning strategies (Fisher & Ford, 1998; Payne
et al,, 2007), and adaptive performance (Kozlowski, Gully, et al., 2001).
Higher LGO individuals make greater use of metacognitive strategies
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(Ford etal., 1998), have greater motivation tolearn (Colquitt & Simmering,
1998), and set higher goals, including those for development (Brett &
VandeWalle, 1999; Phillips & Gully, 1997). The increased motivation of
high-LGO individuals may be due in part to greater self-efficacy (Bell &
Kozlowski, 2002b; Kozlowski, Gully, et al., 2001; Phillips & Gully, 1997;
Potosky & Ramakrishna, 2002). Self-efficacy, in turn, positively influ-
ences goals and performance even after controlling for ability (Chen
et al., 2000; Kozlowski, Gully, et al., 2001; Phillips & Gully, 1997; Potosky
& Ramakrishna, 2002). These relationships generally result in greater
levels of learning, knowledge development, skill acquisition, and per-
formance (e.g., Bell & Kozlowski, 2002b). However, negative effects of
LGO on learning have also been found (Brown, 2001).

In general, LGO is associated with positive learning and training out-
comes. Higher LGO individuals maintain attentional focus, engage in
more metacognition, sustain motivation, have higher self-efficacy, and
have less anxiety than those lower in LGO. Learning-oriented individu-
als like high-effort experiences, which characterize most novel situations.
Learning-oriented individuals welcome opportunities to develop new
skills, understand and improve their work, and improve their level of
competence (Farr et al., 1993).

People high in PGO have been found to choose less subjectively difficult
and challenging tasks and to not choose those that might threaten their
perceived level of normative competence, whereas people high in LGO are
more likely to choose subjectively difficult tasks and to persist in the tasks
they choose (Farr et al., 1993; Gully & Phillips, 2005). High-PGO individu-
als, particularly those with a fear of failure, are less likely to seek feedback
(Payne et al., 2007, VandeWalle & Cummings, 1997) and have lower moti-
vation to learn (Colquitt & Simmering, 1998). PGO may reduce motivation
because it can be negatively related to self-efficacy, especially when fear of
failure is high (Payne et al., 2007; Phillips & Gully, 1997). It increases anxi-
ety, which also reduces self-efficacy (Chen et al., 2000). However, Hofmann
(1993) found that having high PGO was not necessarily dysfunctional. PGO
was positively related to performance, but it was also positively related to
task-related cognitive interference, which was negatively related to perfor-
mance. Thus, PGO had countervailing effects on performance.

It appears that LGO and PGO have important effects on outcomes rel-
evant to training contexts. LGO generally results in more positive train-
ing outcomes, whereas PGO is either unrelated or negatively related
to training outcomes. In particular, PGO, with a focus on avoidance of
failure, appears to result in greater anxiety, lower efficacy, and less feed-
back seeking. These results indicate that understanding the intervening
mechanisms will allow better prediction of how LGO and PGO influence
training. It should also be noted that patterns found in U.S. and Western
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samples may not immediately generalize to other cultures. Lee, Tinsley,
and Bobko (2003) found that although U.S. college students consider LGO
and PGO as distinguishable concepts, students in Hong Kong do not dis-
tinguish them as much (r = .71).

General Self-Efficacy and Self-Esteem

General self-efficacy (GSE) is considered a stable trait-like construct that
captures the generality dimension of self-efficacy (Chen, Gully, & Eden,
2001). GSE is defined as “one’s belief in one’s overall competence to effect
requisite performances across a wide variety of achievement situations”
(Eden, 2001, p. 75). It is a self-evaluation of one’s fundamental ability to
cope, perform, and be successful (Judge & Bono, 2001). GSE is more stable
and resistant to the influences of such factors as past performance and
vicarious experience than self-efficacy (Chen et al., 2001), and is somewhat
distinct from global self-esteem (Chen, Gully, & Eden, 2004). Global self-
esteem refers to one’s feelings of self-worth and an individual’s liking or
disliking of him or herself (Brockner, 1988; Chen et al., 2004). Self-esteem is
a general construct that captures affective components of self-evaluation
(Betz & Klein, 1996; Brown, 1998; Gardner & Pierce, 1998). Research by
Chen et al. (2004) suggested that GSE is relatively more strongly related to
motivational mechanisms such as specific self-efficacy, self-set goals, and
effort allocation, whereas self-esteem is relatively more strongly related to
emotional mechanisms, such as state anxiety and emotion regulation.

Chen et al. (2000) conducted two field studies in an academic set-
ting to test a model incorporating stable individual differences such
as cognitive ability, GSE, and goal orientation. They found that, after
controlling for ability and goal orientation, GSE related to learning
performance primarily through task-specific self-efficacy and self-set
goals. These relationships suggest that GSE is a useful self-evaluation
construct for understanding learning and training effectiveness. It also
appears that GSE may influence training outcomes by affecting moti-
vational regulation, such as effort allocation, metacognitive processes,
self-efficacy, and self-set goals (Chen et al.,, 2004). Although there is
ample opportunity to further illuminate how GSE operates in training
contexts, there is sufficient research to suggest that it is an important
variable for understanding training outcomes. Finally, there is more
limited research on self-esteem in training environments. However,
research shows that self-esteem is related to job performance (Judge
& Bono, 2001) and can operate to influence learning through emotion
regulation and state anxiety (Chen et al., 2004). This work suggests that
emotional regulation is a key pathway through which self-esteem may
influence learning.
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Locus of Control

Locus is another traitlike self-evaluation characteristic, which reflects the
degree to which one generally perceives events to be under his or her con-
trol (internal locus) or under the control of others (external locus; Rotter,
1990). An external locus of control is related to passivity and learned help-
lessness (Rotter, 1992), and an internal locus has been positively related
to self-efficacy (Phillips & Gully, 1997). Research supports the notion
that locus is an important determinant of training outcomes. Noe (1986)
argued that trainees with a greater internal locus of control would have
more positive attitudes toward training because they believe training is
more likely to be useful and beneficial. Noe and Schmitt (1986) tested and
supported this hypothesis. Phillips and Gully found internal locus to be
positively related to self-efficacy, whereas Silver, Mitchell, and Gist (1995)
found internal locus was more strongly related to skill acquisition than
to pretraining self-efficacy. Colquitt et al. (2000) found internal locus was
strongly related to motivation to learn, whereas external locus was mod-
erately related to declarative knowledge and transfer.

These findings suggest that locus is an important determinant of train-
ing outcomes, but the effects of locus may be mixed (Colquitt et al., 2000). It
is possible that inconsistencies in observed patterns are due to countervail-
ing effects of the intervening mechanisms. Specifically, although internal-
locus trainees have higher motivation, it is also possible that they are more
internally focused, reducing the usefulness of a given training program.

Interests, Values, and Styles

Interests, values, and styles include a wide variety of general individual
difference variables that capture involvement, valuation, and a general-
ized approach toward careers, jobs, learning preferences, and vocational
interests. They include career orientation, vocational interests, and cogni-
tive style. Surprisingly, we did not find much research on training out-
comes in these areas. Even in the broad and inclusive area of vocational
interests, over 50 years of published studies suggest that theory-based
hypothesis testing may be relatively rare (Hogan & Blake, 1999).

Vocational and Career Interests

Colquitt et al. (2000) found career-related variables such as job involve-
ment, organizational commitment, career planning, and career explo-
ration were related to a variety of training outcomes. Holland (1997)
proposed a six-dimensional vocational model with six dimensions that
represent characteristics of the work environment, personality traits, and
interests of working people. These dimensions are realistic (building,
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practical, hands-on, tool oriented, and physical), investigative (analyzing,
intellectual, and scientific), artistic (creating, original, independent, and
chaotic), social (supporting, helping, cooperative, and healing), enterpris-
ing (persuading, leadership, and competitive), and conventional (detail
oriented, organizing, and clerical). Gottfredson (1980) found support for
the validity of Holland’s occupational typology for describing work activ-
ities, general training requirements, and rewards.

Holland (1997) viewed vocational interests as an expression of person-
ality. It appears that there is some overlap between the six dimensions
and other personality frameworks such as the Big Five (Hogan & Blake,
1999). Given the pervasive effects of personality on learning, motivation,
and performance, it seems reasonable to expect that vocational interests
may have similar effects. In particular, Hogan and Hogan (1991) reviewed
the literature on personality, vocational interests, and occupational per-
formance. They found that the pattern of personality variables associ-
ated with occupational success depends on the occupation as organized
by Holland’s framework. Success in artistic occupations depends on high
scores for openness along with low scores for conscientiousness. Success
in conventional occupations depends on low scores for openness and high
scores for conscientiousness. Blake and Sackett (1999) found distinctive
patterns associating the Big Five and Holland’s typology.

It seems logical that interests in a particular area would lead to more
positive training outcomes by enhancing attentional focus and increasing
motivation. This is some evidence to support the notion that interests, val-
ues, and styles may matter to training outcomes. Gellatly, Paunonen, Meyer,
Jackson, and Goffin (1991) found that measures of vocational interest
predicted several performance criteria, including effectiveness in train-
ing. Ralston, Borgen, Rottinghaus, and Donnay (2004) found that basic
interest scales of the Strong Interest Inventory (a vocational interest scale)
predicted choice of major field of education or training beyond measures
of the six Holland themes.

Ackerman and colleagues (Ackerman & Beier, 2003; Ackerman &
Heggestad, 1997) found a small set of trait complexes to be differen-
tially related to career choices and adult intellectual development.
Distinguishing between intelligence as maximal performance and intel-
ligence as typical performance, Ackerman and Heggestad (1967) reviewed
theories of personality, intelligence, and interest. They identified relation-
ships across personality constructs, vocational interests, and intellectual
interests that provided a basis for conducting a meta-analysis. Findings
indicate that personality, intelligence, and interests focus on four key trait
complexes: social, clerical and conventional, science and math, and intel-
lectual and cultural. These four complexes result from the development of
abilities through the investment of cognitive effort as a result of personal-
ity. As abilities are developed, interests evolve.
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The implications of these results for training outcomes seem clear.
Individuals who are interested in, and have vocational aptitude for, a
particular career are more likely to maintain motivation and attentional
focus in training relevant to their career. Research on personality sug-
gests that it operates to influence more proximal processes and states to
influence learning and training outcomes. Given the observed overlap
between personality, ability, and interests, it seems reasonable to expect
that vocational interests will have similar effects, although they may be
more pronounced. Interests are associated with abilities in a given area, so
they may also influence information processing in training environments.
More interested individuals should process content more effectively.

Learning or Cognitive Style

Learning styles or cognitive styles refer to individuals’ differences and pref-
erences in how they process information when problem solving, learning,
or engaging in other similar activities (Liu & Ginther, 1999; Robertson,
1985; Sadler-Smith, 1997; Sternberg & Zhang, 2001; Zhang & Sternberg,
2006). There are numerous typologies, measures, and models that cap-
ture these differences and preferences (Sternberg & Zhang, 2001). Most
of these approaches have focused on child learning, but there is evidence
that these differences are important for adults as well (Sternberg & Zhang,
2001). First, field independence or dependence (FID; Witkin, 1979) involves
the ability to distinguish key elements from confusing or distracting
backgrounds, particularly visual ones. High-field-independent people see
objects as distinctly separate from their environment and are better able to
develop and manage cognitive restructuring skills. However, they seem
less able to develop and manage interpersonal skills. In contrast, high-
field-dependent individuals see their surroundings in a global context
and are often incapable of disconnecting specific objects from their envi-
ronment. They are better able to develop and manage interpersonal skills
but less able to develop and manage cognitive restructuring skills. Witkin,
Moore, Goodenough, and Cox (1977) found high-field-independent people
were more intrinsically motivated and preferred individualized learning.
Field-dependent people were more extrinsically motivated and preferred
cooperative learning.

In a second approach, Riding and Cheema (1991) suggested that most
of the previous work on learning styles has focused on two important
dimensions: (a) holist versus analyst, and (b) verbalizer versus imager.
Holists look at a situation in its entirety, whereas analysts will focus on
one or two aspects at a time and see a situation as a collection of separate
elements (Liu & Ginther, 1999). Intermediates blend both. Verbalizer and
imager refer to the modality in which information is presented. They are
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also associated with attentional focus. Imagers tend to be internal and
passive, whereas verbalizers tend to be external and stimulated (Liu &
Ginther, 1999; Riding & Cheema; Sadler-Smith, 1997).

A third approach has been to focus on preference for sensory modal-
ity. According to Bissell, White, and Zivin (1971), a sensory modality is
a system that interacts with the environment through one of the basic
senses. The most important sensory modalities are visual (learning by see-
ing), auditory (learning by hearing), and kinesthetic (learning by doing).
According to Dunn and Dunn (1979), about 20-30% of American students
are auditory; about 40% are visual; and the remaining 30-40% are either
tactual-kinesthetic, visual-tactual, or some combinations of the above
major senses. There is also the reading and writing modality (learning by
processing text) that is sometimes included in sensory modality.

The fourth approach, the Kolb Learning Style Inventory, is one of the
more dominant approaches to categorizing cognitive styles (Tennant,
1988). Kolb’s model has been found to be effective in some language-
teaching activities (Kolb, 1984). According to Kolb, the four basic learning
modes are defined as active experimentation (AE), reflective observation
(RO), concrete experience (CE), and abstract conceptualization (AC). In
addition, the learning process is considered from two dimensions: active-
passive and concrete-abstract.

Kolb (1984) argued that there are four basic learning styles: converger,
diverger, assimilator, and accommodator. Convergers depend primarily
on active experimentation and abstract conceptualization to learn. People
with this style are superior in technical tasks and problems and inferior
in social and interpersonal matters. Divergers depend primarily on con-
crete experience and reflective observation. People with this style tend to
organize concrete situations from different perspectives and to structure
their relationships into a meaningful whole. They are superior in gener-
ating alternative hypotheses and ideas, and tend to be imaginative, and
people or feeling oriented. Assimilators depend on abstract conceptu-
alization and reflective observation. These individuals tend to be more
concerned about abstract concepts and ideas, and less concerned about
people. However, they also tend to focus on the logical soundness and
preciseness of the ideas, rather than their practical values; they tend to
choose to work in research and planning units. Finally, accommodators
rely mainly on active experimentation and concrete experience, and focus
on risk taking, opportunity seeking, and action. People with an accom-
modator style tend to deal with people easily; they tend to specialize in
action-oriented jobs, such as marketing and sales. According to Kolb, the
above patterns connected with these four basic learning styles are exhib-
ited consistently at various levels of behavior, from personality type to
some specific task-oriented skills and performance, such as professional
career and current job role.
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Although much has been written about cognitive styles, there are many
gaps in our current understanding. First, there are many differences in
how styles are conceptualized (Cassidy, 2004; Dunn, DeBello, Brennan,
Krimsky, & Murrain, 1981). Second, there have been numerous criticisms
of the measures and the underlying theory (Towler & Dipboye, 2003).
Many of the measures are ipsative in nature, causing a variety of statisti-
cal and inferential problems, and many show low reliability (e.g., Duff
& Duffy, 2002; Newstead, 1992; Wilson, 1986). Third, most research has
focused on children. Less work has focused on how cognitive styles influ-
ence adult learning. Fourth, it remains unclear how and when cognitive
styles will predict training outcomes beyond personality, self-concept
traits, and ability. Fifth, very little research on cognitive styles has been
applied to training settings. This may be due in part to the limited avail-
ability of high-quality measures.

Despite these concerns and limitations, evidence suggests that cognitive
and learning styles may be important for understanding human behavior
and performance in a variety of contexts, including adult learning con-
texts (Anis, Armstrong, & Zhul, 2004; Sternberg & Zhang, 2001; Zhang &
Sternberg, 2006). Jamieson (1992) found, using a sample of 46 adult inter-
national students of an English as a Second Language program, that field
independence was related to a high score on all language measures. Using
asample of adult undergraduates enrolled in a management course, Liegle
and Janicki (2006) found that learning style predicted behaviors in a Web-
based learning system. Learners classified as Explorers tended to “jump”
more and created their own path of learning (learner control), whereas
subjects classified as Observers tended to follow the suggested path by
clicking on the Next button (system control). In addition, test scores for
explorers who did jump around were higher than for explorers who
did not jump, whereas, conversely, observers who did not jump scored
higher than observers who did jump. Using 165 employees from a large
US. financial institution, Buch and Bartley (2002) found learning style,
as measured by the Kolb learning style instrument, predicted preference
for training delivery mode. Convergers showed a stronger preference for
computer-based delivery, and assimilators showed a stronger preference
for print-based delivery. Results also revealed an overall preference for
classroom-based delivery regardless of learning style.

Towler and Dipboye (2003) developed the learning style orientation mea-
sure to address some of the concerns noted earlier. Specifically, they began
with a critical incidents methodology to identify key styles and prefer-
ences for learning. They then validated their measure using two samples
and demonstrated that learning style orientations (LSOs) predicted pref-
erences for instructional methods beyond the Big Five. They identified
five key factors: discovery learning, which is an inclination for explora-
tion during learning; experiential learning, which is a desire for hands-on
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approaches to instruction; observational learning, which indicates prefer-
ence for external stimuli such as demonstrations and diagrams to help
facilitate learning; structured learning, which is a preference for process-
ing strategies such as taking notes, writing down task steps, and so forth;
and group learning, which involves a preference to work with others
while learning. Future research should further explore the relationship of
LSOs to training outcomes in employee contexts.

Despite the tremendous amount of work in the area, research in the area
of individual differences in cognitive and learning style preferences seems
ripe for new ideas, theoretical frameworks, and measures. Currently, there
is incredible breadth in the approaches used to capture cognitive style, but
very little work has applied it to better understanding training effective-
ness in adult contexts. Additionally, the work is fragmented, and prob-
lems with measurement abound. It seems likely that cognitive styles will
influence all of the proposed intervening mechanisms, including infor-
mation processing, metacognition, motivation, and emotional regulation.
It is particularly important to consider these issues as training systems
become more Web-based, and potentially more reliant on metacognitive
and motivational processes of the trainee.

Attribute-Treatment Interactions (ATIs)

The preceding section examined the main and interacting effects of
individual differences on training outcomes and related intervening
mechanisms. A more limited amount of research has examined how
individual differences interact with treatments to influence training
effectiveness. We first provide a historical perspective on the issue of
attribute— or aptitude—treatment interactions (ATIs). We also broaden
the notion of ATIs to include general attributes of trainees. Next, we
define treatment to include training design factors as well as contextual
characteristics of the training environment. Finally, we review empirical
evidence on ATIs, with a particular focus on intervening mechanisms
and training outcomes.

History of ATIs

Lee Cronbach’s famous 1957 American Psychological Association presi-
dential address was one of the first clear calls for investigations of how
individual differences might interact with treatments to influence learning
outcomes. He argued that researchers were segmented into two distinct
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groups, experimenters and correlators (Cronbach, 1957). Experimenters
were interested in the variation they themselves created, whereas correla-
tors were interested in the already existing variation between individu-
als and groups. Cronbach called for the integration of correlational and
experimental disciplines using the concept of ATls. He saw a future in
which we would ultimately design treatments to fit groups of individuals
with particular aptitude patterns rather than focus on fitting the aver-
age individual. Cronbach also suggested we should seek out the aptitudes
that differentially responded to (or interacted with) modifiable aspects of
a given treatment. He felt that unless one treatment was clearly best for
everyone, treatments should be differentiated in such a way as to maxi-
mize their interaction with aptitudes (Cronbach).

Cronbach and his colleague, Snow, used a broad definition of aptitudes
to include cognitive, affective, and conative characteristics. Snow (1991)
stated that aptitudes “should refer to any measurable person character-
istic hypothesized to be propaedeutic to successful goal achievement in
the treatment(s) studied; propaedeutic means needed as preparation for
response to treatment” (p. 205). According to this view, an aptitude is a
complex set of personal characteristics identified before and during treat-
ment that accounts for a person’s outcomes from a particular treatment.
This usage of the term is not limited to intelligence or some fixed list of
differential abilities (Kyllonen & Lajoie, 2003). It includes personality and
motivational differences along with styles, attitudes, and beliefs.

During the 1960s and 1970s, Cronbach and colleagues (Cronbach &
Snow, 1977) searched intensely for ATIs using a variety of aptitudes and
instructional treatments. They were looking for evidence that showed
regression slopes predicting outcomes using aptitudes varied from one
treatment to another. For example, they searched for ATIs by assigning
people who had low spatial ability and high verbal ability to one treat-
ment and people with the opposite set of aptitudes to another treatment.
The treatments were designed to optimize learning for a particular set
of aptitudes. They found limited evidence for ATI effects across multiple
studies. A spatial pretest, for example, inconsistently predicted outcomes
from instruction filled with diagrams (Cronbach, 1989; Shavelson, 2003).
Successive studies employing the same treatment variable found different
relationships between aptitude and outcomes. Cronbach surmised that
the inconsistency came from unidentified interactions. Cronbach (1975)
eventually revisited his presidential address and stated that ATIs were far
more complex, rapidly changing, and context bound than he had imag-
ined. He was less sure that general principles or guidelines about instruc-
tional design could be identified. He concluded that “troubles do not arise
because human events are in principle unlawful ... the trouble, as I see it,
is that we cannot store up generalizations and constructs for ultimate
assembly into a network” (Cronbach, 1975, p. 123).



Individual Differences and ATlIs 35

Despite these challenges, some consistent patterns were found. The
strongest ATIs involved general ability (Cronbach & Snow, 1977). Students
with above average ability benefited more from instruction that provided
them with opportunities to have responsibility and control over their
learning experience than those with below average ability, whereas lower
ability students seemed to profit more from highly structured learning
environments. Also, some evidence showed that learning outcomes were
better when the instructor’s presentation was adapted to student apti-
tude and personality (Cronbach & Snow, 1977). According to Snow (1989,
1991), the best instruction involves treatments that differ in structure and
completeness in conjunction with an appreciation of the high or low abil-
ity of students. Highly structured treatments (e.g., high external control,
and/or explicit sequences and components) seem to help students with
low ability but hinder those with high abilities (relative to low-structure
treatments). Similar effects were found when the effects of high and low
structure in instructional treatments were contrasted using test anxiety
as aptitude. Highly anxious students demonstrate better performance
with externally imposed structure but perform less effectively with low
structure.

Our review that follows builds on the theoretical framework formulated
by Cronbach and Snow (1977), but it has several distinguishing charac-
teristics. First, we specifically focus on training and learning outcomes
of adult learners. Second, we are particularly interested in processes and
outcomes relevant to work environments so our conceptualization of treat-
ments explicitly includes organizational contextual effects such as transfer
climate and supervisory attitudes. Third, we are focused on stable indi-
vidual differences, not malleable ones. This is distinct from how Cronbach
and Snow defined aptitudes. Fourth, despite Cronbach and Snow’s broad
definition of the term, aptitude is often construed as being synonymous
with ability. We include ability, but we also focus on other characteristics
such as personality, gender, and other demographics. To highlight these
differences, we prefer to use the term attribute rather than aptitude to indi-
cate that we are focused on broad and stable features of trainees.

The concept of attribute-treatment interaction is based on the notion
that some instructional strategies, training designs, delivery systems, and
contexts (treatments) are more or less effective for particular individuals
depending upon their specific characteristics. As a theoretical framework,
ATI proposes that optimal training outcomes result when trainees exhibit
maximal fit with the training environment (which includes content, deliv-
ery, and context). This is much like the person-environment fit research
that suggests optimal individual and organizational outcomes occur when
employees fit the job, unit, and organization in supplementary and com-
plementary ways (Cable & Edwards, 2004; Edwards, Cable, Williamson,
Lambert, & Shipp, 2006).
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Treatments

There are numerous kinds of treatments that exist in a training system.
Treatments include aspects of content, training design, goals, feedback,
delivery systems, leadership support, rewards, and climate of the transfer
environment. Also, the social structure of the training system is of inter-
est as well. Delivering training to groups involves different processes and
systems from delivering to individuals. These issues are covered in more
detail in the chapters by Cannon-Bowers and Bowers, Mathieu and Tesluk,
Cooke and Fiore, and Mayer in this volume. Here, we highlight several
key findings that set the stage for discussing ATIs in the next section.

Training Content, Goals, and Feedback

The content, goals, and feedback of training will affect the information
processing, attentional focus, metacognition, motivation, and emotional
responses of trainees (e.g., Mathieu et al., 1992). Content alone, like diver-
sity training, can engage these processes (Chung & Gully, 2004). Addi-
tionally, the nature of the goals and feedback provided will influence
self-regulation. Kozlowski and Bell (2006), for instance, used a complex
computer-based simulation to examine the effects of goal frame, goal
content, and goal proximity on self-regulatory activities of 524 trainees.
Results indicated that all three had a significant effect on self-regulation,
with goal content exhibiting the greatest influence. Similarly, research by
Frese et al. (1991) and Keith and Frese (2005) demonstrated that the fram-
ing of errors influences regulation. When errors are framed as a natural,
instructive part of the learning process and performance evaluation is
deemphasized, individuals are more likely to adopt a mastery orientation
(Ivancic & Hesketh, 1995-1996). In contrast, telling trainees to avoid errors
and framing them negatively create regulatory processes that detract from
learning (Frese et al., 1991; Keith & Frese, 2005). As described in Bell and
Kozlowski (2008), Kanfer and Ackerman (1990) showed that trainees given
emotion control instructions reported less negative affect and higher levels
of performance. These effects were most apparent early, when attentional
demands were greatest and trainees most likely to fail. Kozlowski, Gully
et al. (2001) demonstrated that mastery and performance goals engaged
different regulatory processes and learning outcomes. These, and related
findings, demonstrate that training content, goals, instructions, and feed-
back affect the intervening mechanisms.

Design Approaches

There are numerous approaches that can be considered during the
design of training. For example, repetitive exposure to content can yield
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overlearning and skill automaticity (Arthur et al, 1998). Also, training
can be sequenced from simple to more complex components. The use-
fulness of both approaches may depend on the expertise and experience
of the trainees. Some training approaches provide learners with a great
deal of control or allow trainees to engage in discovery learning. Training
design features have been shown to be related to training effectiveness
criteria (Arthur, Bennett, Edens, & Bell, 2003). The effectiveness of these
approaches will be contingent on the ability of trainees to effectively man-
age self-regulation, process information in an unstructured setting, and
remain open to new ideas or approaches to learning (see Arthur et al,
2003, for a meta-analytic review of training design features).

Training Context

The training context includes a broad set of factors including reward and
feedback systems, climate in the work unit and organization, leadership
support, and general social environment. In one of the earliest studies
that examined climate and skill development, Kozlowski and Hults (1987)
assessed the effect of an organizational climate that supported technical
updating using 447 engineers and 218 supervisors. They found a climate
that supported skills updating was related to supervisory ratings of tech-
nical performance, updating orientation, and skills. Leadership support,
organizational support, feedback, rewards, and resources were impor-
tant variables that contributed to a climate of support for skills updating.
Additionally, Kozlowskiand Doherty (1989) found that leaders play a critical
role in the development of perceptions of unit and organizational climate.
Baldwin and Ford (1988) argued that characteristics of the work environ-
ment such as leader and peer support, situational constraints, and oppor-
tunities to use knowledge and skills would influence transfer. Research
has supported some of these connections. Mathieu and colleagues (1992,
1993) found that situational constraints can reduce training outcomes
or impede transfer. Rouiller and Goldstein (1993) investigated the effect
of climate on training transfer in a chain of fast-food restaurants. The
transfer climate included situational cues that reminded trainees of their
training or provided them with opportunities to use their training and
consequences that supported or rewarded transfer. They demonstrated
that organizational climate significantly predicted whether trainees
transferred learned skills. Tracey, Tannenbaum, and Kavanagh (1995) rep-
licated and extended Rouiller and Goldstein’s work. They showed that
organizational climate and culture were directly related to posttraining
behaviors. Using data collected in supermarkets, Tracey et al. (1995) found
continuous-learning culture and transfer climate were related to post-
training behaviors, even after controlling for pretraining performance
and knowledge. More recently, Tracey and Tews (2005) provided evidence
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that a measure of general training climate is related to important training
outcomes. Colquitt et al. (2000) found evidence for both direct and indirect
effects of transfer climate on transfer.

Contextual effects are not limited to posttraining environments. Pre-
training factors can affect training outcomes (Mathieu & Martineau, 1997;
Webster & Martocchio, 1995). For example, Tracey, Hinkin, Tannenbaum,
and Mathieu (2001) found work environment characteristics related
positively to both pretraining efficacy and motivation, as well as other
outcomes. Similarly, Quifiones (1995) showed that framing training as
advanced or remedial affected motivation and learning, and Martocchio
(1992) showed that labeling the training assignment as an “opportunity”
had similar effects. Previous experiences with training (e.g., prior negative
events) also affect learning and retention (see Salas & Cannon-Bowers,
2001). Chung and Gully (2004) demonstrated that pretraining backgrounds
and demographics can affect pretraining efficacy, motivations, and inten-
tions to transfer. These findings, and others, are supportive of the impor-
tant role that the pretraining context plays, but Salas and Cannon-Bowers
(2001) pointed out that much more work is needed in this area.

Several points can be gleaned from this discussion. First, organiza-
tional factors clearly influence learning processes and training outcomes,
including transfer. Second, leadership and peer support are crucial for
enhancing transfer. Third, aspects of the human resource management
system, such as feedback and rewards, are likely to influence the devel-
opment of a training or transfer climate. Prior work on training design
features and situational characteristics sets the foundation for under-
standing how and what treatments may interact with individual differ-
ences to affect training outcomes.

|
ATI Findings

The most surprising thing about previous research on ATlIs is how little
work has been done (Campbell & Kuncel, 2002). Theory and research sup-
port the idea that individual characteristics are likely to interact with vari-
ous aspects of the training system. Anyone who has ever taught a class
has experienced the effect of ATIs. It is common to see completely differ-
ent reactions and learning by some subset of students even given the exact
same stimuli (instructor, materials, and delivery). This section will briefly
review the empirical findings related to ATIs.
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Demographics

Environments in which trainees have control may exhibit differential
effects for males and females, depending on training content. Gray (1987)
found no performance differences for gender in learning control environ-
ments, but some researchers have found gender differences in preferences
for learner control (DeRouin, Fritzsche, & Salas 2005a; Hintze, Mohr, &
Wenzel, 1988; Ross, Morrison, & O’Dell, 1989). Using a sample of dental
students, Hintze et al. (1988) found males preferred learner-controlled
structures more than females. Similarly, Ross et al. (1989) used under-
graduates to study the uses and effects of learner control during statis-
tics lessons. They found males chose sports examples more often than
did females, and females chose education examples more than males. In
addition, females were significantly more likely to change their context
selections across lessons. Cross (2001) found that men and women gradu-
ate students were similar in Graduate Record Examination (GRE) scores
and grades, but women evaluated their abilities related to intelligence
lower than did men. Female graduate students whose self-evaluation of
abilities is low are most vulnerable to nonsupportive learning environ-
ments. Female engineering students who were more focused on social
interdependence were more influenced by social support in the academic
environment than those with social independence (Cross & Vick, 2001).
Female college students, even those who select math-intensive majors,
have difficulty associating math with their self-identity if they implic-
itly stereotype mathematics as masculine (Lips, 2004; Nosek, Banaji, &
Greenwald, 2002). The interaction of gender with masculine and femi-
nine stereotypes in training environments is consistent with Heilman’s
(1983) lack of fit model. When self-perceptions or perceptions of others are
inconsistent with the perceived masculine and feminine stereotypes asso-
ciated with a given context, negative attributions and outcomes are likely
to result. Limited work has explored these and related issues, but there is
a strong likelihood that gender will interact with contextual features of
training that elicit or inhibit sex-based stereotypes.

Relatively little work has explored the effects of race on training out-
comes. The work that has been done has typically focused on diversity
training. Sanchez and Medkik (2004) found that ethnicity interacted with
diversity training to influence differing perceptions and reactions to the
trained content. According to the authors, non-White coworkers may have
higher levels of resentful demoralization, leading to potentially negative
outcomes. Similarly, Linnehan, Chrobot-Mason, and Konrad (2006) found
supervisor race and trainee race interacted with other variables to influ-
ence outcomes of diversity initiatives. People of color with a high ethnic
identity achievement with a supervisor of color were more likely to have
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positive views of subjective norms toward inclusive behavior, understand-
ing others, and treating others with respect than people of color with low
ethnic identity achievement. Roberson, Kulik, and Pepper (2001) found
racial composition of training groups influenced responses to training
when trainees had prior experience with training. However, composition
did not matter to trainees without prior experience.

Clearly, race of trainees matters in diversity training environments.
However, much less is known about how race may interact with treat-
ments to affect outcomes in other training contexts. We know, however,
that race can influence motivation, perceptions, and affect in high-stakes
testing environments. It seems likely that it can have similar effects in
high-stakes training environments, particularly in situations that evoke
stereotypes or stereotype threat. Much more research is needed to evalu-
ate these and other possibilities.

Trainee age has the potential to interact with various training system
characteristics to affect outcomes through multiple intervening variables.
Relatively few studies have examined the influence of age as an interact-
ing variable. Webster and Martocchio (1993) found that labeling training
as play resulted in higher motivation to learn and more knowledge for
younger employees than older employees. In contrast, no differences were
found due to age when training was labeled as work. This could be due to
the fit between the framing of the training and the motivational tenden-
cies of younger employees.

Training contexts that require differing levels and types of information
processing will likely interact with age to influence outcomes because
of differences in Gf and Gc. Additionally, training that elicits age-based
stereotype threat (e.g., intense use of technology) may also stimulate dif-
ferential outcomes based on age. However, relatively little research has
explored these possibilities.

Big Five Personality Traits

Much work has been done on the main effects of personality on training
outcomes, but relatively little has explored interactive effects of frame-
works such as the Big Five. Using a sample of 91 pilot trainees, Herold
et al. (2002) investigated the interactive effects between early training
performance and conscientiousness, emotional stability, and openness
on later training outcomes. They found openness had a main effect on
later training performance, but conscientiousness and emotional stabil-
ity interacted with early training performance. Specifically, when early
performance was strong, conscientiousness had little impact, but when
early performance was problematic, only highly conscientious trainees
performed better later. Additionally, when early performance was weak,
emotional stability had little influence on later performance, but when
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early performance was strong, only emotionally stable trainees performed
well later. Stewart, Carson, and Cardy (1996) examined the interactive
effects of conscientiousness and self-leadership training on employee
behavior using 130 hotel and resort employees. They found that less con-
scientious employees who received self-leadership training increased
their self-directed behavior more than highly conscientious employees.

Finally, Gully et al. (2002) found that the traits of conscientiousness and
openness interacted with training interventions that encouraged errors.
Specifically, for trainees who were high, as opposed to low, on openness
to experience, error encouragement training instructions more positively
related to knowledge and skill acquisition and self-efficacy relative to
error avoidance training instructions. Also, for trainees with high, as
opposed to low, levels of conscientiousness, error encouragement training
instructions more negatively affected self-efficacy relative to error avoid-
ance training instructions. These studies suggest that Big Five personality
traits interact with various training features to influence various mecha-
nisms that promote learning as well as learning outcomes.

Self-Concept Traits

Self-concept traits such as goal orientation, GSE, self-esteem, and locus of
control may also interact with aspects of the learning and training environ-
ment to affect training outcomes. Chen et al. (2001) found previous exam
performance was more strongly related to subsequent self-efficacy for low-
GSE individuals than high-GSE individuals. Likewise, research by Eden
and colleagues (Eden & Aviram, 1993; Eden & Zuk, 1995) suggests that train-
ing interventions directed at boosting trainees’ task-specific self-efficacy
were more effective among trainees with low, rather than high, GSE.

Bell and Kozlowski (2008) found dispositional goal orientation and
ability moderated the relationship between training mastery inductions,
instructions to explore, and outcomes of active-learning training. Brown
(2001) found performance goal orientation interacted with self-efficacy to
affect the amount of practice learners chose to complete. Trainees with
a high performance goal orientation and high self-efficacy engaged in
more practice than trainees with a high performance orientation and low
self-efficacy (Brown, 2001; DeRouin, Fritzsche, & Salas, 2005b). Schmidt
and Ford (2003) demonstrated that metacognitive interventions enhanced
metacognitive activity for trainees with low performance avoidance ori-
entations, but resulted in lower metacognitive activity among highly
avoidant learners.

Given that training design and content can affect difficulty, consistency,
and complexity, it is likely that goal orientation will interact with such
training design and content elements. Indeed, Steele-Johnson, Beauregard,
Hoover, and Schmidt (2000) found goal orientation interacted with task
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characteristics, such as difficulty and consistency, to influence satisfac-
tion, self-efficacy, and intrinsic motivation. Similarly, Martocchio and
Hertenstein (2003) found learning orientation and training goal orienta-
tion contexts interacted to affect posttraining self-efficacy. Specifically, they
observed significantly higher self-efficacy ratings when learning orientation
and goal orientation contexts were most similar than in situations where
learning orientation and goal orientation contexts were most dissimilar.

Heimbeck et al. (2003) found that prove and avoid goal orientations inter-
acted with different instructions for handling errors to influence train-
ing outcomes. When trainees were told to avoid errors, they found that
trainees with high prove (and avoidance) goal orientations showed higher
performance than those with low prove (and avoidance) goal orientations.
Davis, Carson, Ammeter, and Treadway (2005) found that learning and
performance orientations interacted with feedback specificity to predict
initial and subsequent performance. The effect of feedback specificity
on initial performance was greatest for individuals low in learning orien-
tation, and the effect of feedback specificity on subsequent performance
was greatest for individuals high in performance orientation. These stud-
ies support the idea that trainees perform better when the training condi-
tions provide better fit to trainee personalities and orientations.

In the only study to investigate interactions between goal orientations
and updating climate perceptions, Potosky and Ramakrishna (2002) found
individual learning orientation interacted with perceptions of a support-
ive organizational climate for updating to affect learning self-efficacy
and job performance. Higher levels of self-efficacy and performance were
observed when individuals had a high learning orientation and perceived
a supportive climate for updating skills. The obvious conclusion of this
set of studies is that the appropriate training content, design, delivery, and
context are likely to depend on the goal orientations of trainees.

Interests, Values, and Styles

Shute and Towle (2003) investigated how individual preferences for ini-
tial exploration interacted with two different learner control environ-
ments using a sample of 300 high school graduates. One instructional
system provided information about rules and concepts to the learner,
and the other required the learner to derive concepts and rules on his
or her own. During early exposure to the learning environment, they
found some learners spent a lot of time exploring the computer environ-
ment, whereas others tended to go right to the problems, with minimal
amounts of time spent exploring. Results showed that exploratory learn-
ers learned more if they were assigned to the discovery environment and
less exploratory learners learned more in the structured environment.
Similarly, Burwell (1991) found field-independent learners performed
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better in program-controlled settings and field-dependent learners per-
formed better in learner-controlled environments. These results indicate
that providing learner control that fits individual learning styles can lead
to better learning outcomes (DeRouin, Fritzsche, & Salas, 2005b).

Martocchio and Webster (1992) demonstrated that cognitive playful-
ness (CP) interacted with training design to influence training outcomes.
Cognitive playfulness refers to the capacity to be guided by internal moti-
vation, to be oriented toward intellectual exploration of process, to be
able to self-impose goals, to be free from externally imposed rules, and
to be actively involved without regard to ulterior motives. They used
a sample of 68 administrative employees to demonstrate that CP inter-
acted with positive and negative feedback to influence training outcomes.
There was a main effect of CP such that employees lower in CP showed
lower test performance than those higher in CP. An interaction was also
observed. When feedback was negative, employees low in CP did substan-
tially worse than employees in any other condition. When feedback was
positive, employees high in CP did better than employees in any other
condition, but employees low in CP performed substantially better in the
positive feedback condition than in the negative feedback condition.

This is some evidence that interests, values, and learning styles will
interact with training design and context factors, but the research to date
is limited. Visually oriented learners appear to benefit more from visual
content than verbally oriented learners. Similarly, verbal learners seem to
benefit more from textual and oral content than visual learners. Research
using children and adolescent learners on these topics has been mixed
but generally supportive. It is clear from the preceding findings that some
trainees are likely to prefer structured environments, whereas others will
prefer exploratory environments. These preferences appear to interact
with discovery versus structured training design. The implications of
these findings are important for Internet-based training environments.

Capabilities

As early as 1975, it was recognized that although general ability had a
strong positive relationship with learning and training outcomes, the
steepness of the slope depended on the learning system used. Cronbach
(1975) stated that “the regression of outcome onto general ability tends to
be relatively steep when the instruction requires the learner to actively
transform information, and it tends to be shallow when the demands are
less” (p. 119). He also noted that although this was the general pattern, a
number of studies provided conflicting findings. Snow (1986) suggested
that students with lower levels of ability typically benefit from tightly
structured lessons, whereas students with higher levels of ability tend to
perform better in less structured environments.
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Research has supported Cronbach’s (1975) and Snow’s (1986, 1991, 1998)
arguments. Using meta-analytic techniques on studies involving children
and college students, Whitener (1989) obtained support for the idea that
ability interacted with instructional systems to influence learning out-
comes. Goska and Ackerman (1996) found that training similarity to trans-
fer tasks and training duration yielded differences in transfer outcomes.
They also found that ability moderated relationships such that learners
of higher ability were better able to apply what was learned in the more
distant-transfer training situation than were those of lower ability.

Gully et al. (2002) found ability interacted with error training instruc-
tions to influence performance and self-efficacy. Specifically, high-ability
learners had better performance and higher self-efficacy when given no
specific instructions on how to handle errors or when told to use errors as
an opportunity to learn. In contrast, low-ability learners had lower perfor-
mance and lower self-efficacy when told to use errors as an opportunity
to learn. Bell and Kozlowski (2008) obtained related findings. They con-
ducted a comprehensive study of the cognitive, motivational, and emotion
processes involved in active learning and evaluated how training design
elements and individual differences influenced these processes. They
found that cognitive ability interacted with proceduralized versus explor-
atory training instruction to influence metacognitive activity. Low-ability
learners displayed similar levels of metacognitive activity under both
instructional conditions, but high-ability learners displayed significantly
higher levels of metacognitive activity when given exploratory instruc-
tion than when given proceduralized instruction. DeRouin, Fritzsche,
& Salas (2005b) argued that higher ability learners and learners who are
more familiar with computers may enjoy more sequence control in com-
puter-based instruction than others (Gray, 1989; Hintze et al., 1988, cited in
DeRouin, Fritzsche, & Salas, 2005b). Also, greater performance differences
have been found between higher and lower ability learners in learner
control conditions. Thus, it appears that the interaction between cognitive
ability and structure of training design is one of the more robust findings
in the ATI literature. Low-ability learners seem to benefit from more struc-
ture and less discovery-based exploration, whereas high-ability learners
seem to profit from less structure and more self-guided exploration.

Because experience will generate different levels of familiarity, knowl-
edge, and expertise, one can surmise that it will likely interact with
training design and context elements. DeRouin, Fritzsche, & Salas
(2005b) concluded that experience is a moderator of the relationship
between learner control design factors and learning outcomes. Studies
measuring experience as prior achievement, knowledge, computer
familiarity, GPA, and education level have found that in general, learn-
ers with greater experience outperform learners with less experience.
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They have also noted ATIs such that less experienced learners perform
less well under learner control conditions than under more structured
conditions. However, Brown (2001) found that education level and com-
puter experience did not predict the selection of learner control options.
In contrast, Gay (1986) found high experience was associated with less
time spent on instruction, especially under learner control conditions
(DeRouin, Fritzsche, & Salas, 2005b).

Using a sample of 32 private pilots, Smith-Jentsch, Jentsch, Payne, and
Salas (1996) found previous negative flight experiences were associated
with increased pilot assertiveness ratings for pilots who received asser-
tiveness training, but negative experiences were unassociated with
assertiveness ratings for untrained pilots. The findings may indicate that
previous experiences create a motivational readiness to learn for certain
types of training programs.

It is clear that capability, broadly construed to include general and spe-
cific abilities and experiences, interacts with training design elements and
context to affect training outcomes. General ability appears to enhance the
capacity to process complex information and infer underlying principles
and ideas through exploration and under conditions of limited structure.
Experience appears to have mixed effects, depending on the content and
design of the training. It is easy to envision how trainees with high levels
of experience might be demotivated when exposed to basic training, but
the same trainees may be engaged by advanced, complex, or challeng-
ing training. Relatively little research has explored these important ATlIs,
but the initial evidence is compelling.

Discussion and Conclusions

As our review suggests, research on the roles of individual differences in
training effectiveness has been vast. Within each individual difference
cluster we reviewed, there are numerous studies considering the impact
of specific individual differences and both mediating mechanisms and
training outcomes. There has also been an increasing amount of train-
ing-related research on ATIs, although much work remains in this area.
However, as we highlighted throughout our review, numerous areas
remain where additional theory development and empirical research are
needed. Thus, we close our chapter with a few observations regarding
what we view as the most important areas where additional work on the
roles of individual differences and ATIs in training effectiveness is needed
(we also summarize these areas in Table 1.1).
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TABLE 1.1

Summary of Directions for Future Research

Research Domain  Research Needs and Directions

Individual 1. Explore the unique and combined influences of diverse individual
differences’ differences across cognitive and noncognitive domains on
effects on learning outcomes.
learning 2. Examine the unique mechanisms linking different individual

differences to learning outcomes.

3. Consider the potential for countervailing mechanisms linking
individual differences to learning outcomes.

—_

ATI effects on . Explore a greater number of possible ATI effects across
learning combinations of individual differences and treatments or
situations.

2. Build on P-E fit theories to develop stronger theories of ATIs,
which consider how treatments and situations either accentuate or
attenuate certain individual difference effects.

3. Consider more distal criteria, such as transfer of training, in ATI
research.

4. Examine ATIs consisting of situational characteristics not
explicitly tied to training (e.g., organizational or group climate)
when studying proximal training criteria (e.g., skill or knowledge
acquisition).

5. Study ATIs consisting of training design features when studying
more distal training criteria (e.g., transfer performance).

6. Use high-quality measures and sufficient sample size to have the
power to detect ATIs when studying them.

To begin with, our review indicates relatively few attempts to integrate
among different and related individual differences. Individual differences
within and across domains are often related to each other. Indeed, a recent
large-scale meta-analytic review of individual differences in personality
traits, abilities, and interests by Ackerman and Heggestad (1997) found
substantial overlap across the three individual difference domains, which
formed four distinct trait complexes, or clusters of individual difference
traits. For instance, individual differences in crystallized intelligence (Gc),
openness to experience, and investigative and artistic interests formed
a single intellectual-cultural trait complex. Ackerman and Heggestad’s
research suggests that prior findings pertaining to specific individual dif-
ferences’ effects may have masked the impact of more complex individual
difference clusters or complexes.

Thus, more research is needed to learn about the unique and overlapping
influences of individual differences on learning processes and training
outcomes. Such research will clearly have to balance potential trade-offs
between bandwidth and fidelity of individual difference predictors
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(cf. Cronbach, 1956). On the one hand, broader individual differences com-
plexes can predict training outcomes to a greater extent and help integrate
among seemingly disparate theories of individual differences. On the other
hand, reliance on trait complexes with greater “bandwidth” can some-
times mask important differences in the theoretical mechanisms linking
individual differences to training outcomes. For example, although GSE
and self-esteem relate to a core self-evaluation cluster, findings by Chen
et al. (2004) indicate that these highly related individual differences relate
to performance through somewhat different mechanisms. Nonetheless,
clearly more research is needed on both the classification of individual
difference clusters and the distinct and similar mechanisms through
which individual differences influence training-related phenomena.

With respect to mediating mechanisms, it is important to consider the
various pathways through which individual differences differentially
affect learning outcomes. Considering mediating mechanisms can also
shed more light on variation in observed findings to date, as certain
individual difference constructs may affect learning outcomes by trig-
gering intervening mechanisms with countervailing effects on learning
outcomes. For example, performance goal orientation may have positive
effects on outcomes by enhancing attentional focus and motivation, but it
may also result in distracting off-task ruminations about the likelihood of
failure, resulting in greater need for emotional control and anxiety reduc-
tion. These effects can be enhanced or diminished in part through the treat-
ments that are part of the training context. It is important to identify the
most likely intervening variables for a given situation and include them as
part of the training design, delivery, and evaluation process.

Regarding ATI effects, our review highlights several conclusions. First,
relative to research on main effects of individual differences, far less
research has been examined on possible ATIs. In part, this can perhaps be
attributable to the large number of possible ATI combinations of individ-
ual differences and situations. Paucity in published ATI research can also
be due to the difficulty inherent in detecting interaction effects, which
are notoriously low in statistical power. High-quality measures and large
sample sizes will be necessary to detect the ATIs that exist. What is perhaps
most needed at this point is strong theoretical guidance regarding which
individual differences should be combined with which situational factors
to produce particular learning mechanisms and training outcomes.

Second, it is perhaps surprising that few attempts have been made to
integrate ATI research with other postulations of person—situation inter-
actions. It seems that a more explicit integration between ATI research
and person—environment (P-E) fit theory is particularly warranted, as
both areas of research seek to delineate situational boundaries for per-
son-level relationships. Building on principles of complementary and
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supplementary fit (Cable & Edwards, 2004), researchers can identify par-
ticular situational characteristics that either attenuate or accentuate pro-
posed individual differences effects. Complementary fit occurs when the
environment compensates for an individual’s weakness or shortcoming,
or when an individual provides an asset the environment would not oth-
erwise possess. For instance, training programs that provide more oppor-
tunities for “small wins” (incremental skill development) and plenty of
positive encouragement may fit older trainees better than younger train-
ees, given that older trainees tend to have lower learning self-efficacy
(cf. Maurer, 2001; Maurer et al., 2003). In contrast, supplementary fit exists
when the environment adds to the individuals something the individu-
als already possess, or vice versa. For instance, training programs that
encourage trainees to explore, or even make errors, during training work
particularly well for individuals high on openness to experience (e.g.,
Gully et al., 2002).

Finally, it is interesting to note that the majority of ATI research has
focused on either mediating learning processes (e.g.,, information pro-
cessing, and self-regulation) or proximal learning outcomes (e.g., knowl-
edge acquisition) as the dependent variables, and that the majority of
this research has focused on training design features (e.g., training goal
frame or instructions) as the situational moderators, as opposed to situ-
ational factors not specifically tied to training (e.g., leader support, and
group climate). In contrast, several non-ATI studies have also shown that
posttraining group and leadership climate and opportunity to perform
account for more distal transfer of training effectiveness (e.g., Ford et al,
1992; Rouiller & Goldstein, 1993; Smith-Jentsch et al., 2001; Tesluk et al.,
1995; Tracey et al., 1995). As such, it is important to extend ATI research to
include more distal outcomes and a greater variety of training-specific and
more general situational moderators. Such research will clearly enhance
our understanding of whether and how individual differences operate
differently to influence training-related outcomes in response to different
training design features as well as the broader sociotechnical context in
which they work.

The practical implications are many. Here are three. First, we must rec-
ognize that one size does not fit all. Certain types of training work bet-
ter for some people than others. For example, e-learning, an instructional
strategy for imparting needed knowledge, skills, and attitudes in organi-
zations through technological means, is here to stay (DeRouin, Fritzsche, &
Salas, 2005b). As society increasingly turns to technology to deliver train-
ing, trainees have acquired more control over when, why, what, and how
they learn. As noted earlier, many trainee characteristics can enhance or
impede learning and transfer in such learner control situations. Shute and
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Towle (2003) argued that technology has now reached the point where we
can capitalize on ATI effects to better design training to fit trainees’ needs.
However, this requires a thoughtful analysis of the types of technological
interventions that would be required to best suit some set of individual
characteristics. Second, we have to think more carefully about supplemen-
tary and complementary fit of trainees with training design features and
with their broader work environment. At least some of the individual dif-
ferences we have discussed are likely to interact with the training climate
and culture, peer and leader support of training, reward systems, and so
forth. This suggests we have to be more cognizant of the types of peo-
ple we put through training, the design features we incorporate, and the
support mechanisms in place in the broader context. Third, if individual
differences matter, then it is critical to assess trainee background, ability,
and personality during training needs analysis. Colquitt et al. (2000) sug-
gested that these types of assessments are frequently neglected or ignored
during person analysis.

In conclusion, it is apparent that it is critical to consider individual dif-
ferences when developing, designing, implementing, and evaluating any
training or instructional system. Trainees are active participants in learning
and transfer, and the unique characteristics of each trainee will influence
what happens during the training process. Individual differences matter,
and they interact with training features and the broader environment to
affect outcomes. Given the amount of money invested in training by organi-
zations, it seems appropriate to give individual differences their due atten-
tion. People are complex, and training is made more complex by virtue of
their involvement. Our theories and practices should reflect this reality.
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Introduction

For decades, interest in training motivation focused primarily on the
determinants and consequences of motivational processes in the context
of formal training environments. Building on a continuing stream of the-
ory and research on learning motivation in educational psychology (e.g.,
Pintrich, 2003), industrial-organizational (IO) scientists focused on the
identification of personal (e.g., need for achievement, and cognitive abili-
ties) and situational (e.g., goal type, and provision of feedback) factors that
influence goal choice, attentional effort, task interest, persistence during
learning, and their effects on learning outcomes (e.g., knowledge and per-
formance; e.g., see Goldstein, 1991; Noe, 1986; Tannenbaum & Yukl, 1992).

Recently, however, new trends in the changing nature of work and work-
force composition have substantially broadened the field. Demographic
developments such as increased workforce diversity, and changes in the
way people approach work such as career sequencing (i.e., reentering
the workforce after a leave), have led to the proliferation of a variety of
continuous learning opportunities and a widespread acceptance of the
notion of lifelong learning to prevent skill obsolescence and promote
career progress. Adult learning opportunities—delivered via the Internet,
at satellite locations, or at organizationally developed “universities”—
abound. The growth of diverse methods for developing adult knowl-
edge and skills has brought about a corresponding new interest in how
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motivation operates, in concert with other personal and situational fac-
tors, to affect who participates in training and how motivation and learn-
ing in training affect work behaviors, job performance, work attitudes,
and career success.

Changes in technology and connectivity have impacted both what
is trained and the way that training is delivered. A central concern, for
example, is the proliferation of e-learning (Galagan, 2000), defined as the
use of computers and networking to deliver training (DeRouin, Fritzsche,
& Salas, 2004; Welsh, Wanberg, Brown, & Simmering, 2003). Many organi-
zations are adopting e-learning strategies for their training and develop-
ment programs because of the apparent benefits to this approach, which
include allowing for synchronous or asynchronous training, easy off-site
training, and increased learner control—control over the training resid-
ing with the learner as opposed to a trainer. For example, e-learning envi-
ronments with high learner control would give learners control over the
content they examine, the pace of the training, and even the sequencing of
the information presented. However, these features may also potentially
affect motivational processes involved in selecting training goals, striving
toward learning in the training environment, and transfer. E-learning is
but one example of the changes in the landscape of the workplace that will
influence the direction of future research on training and motivation.

The purpose of this chapter is to provide a selective review of recent
advances in motivation theory and research in the context of training and
development. Although there are many theories of motivation, there is
no single theory applicable to all situations (Mitchell & Daniels, 2003),
and this diversity of theoretical approaches in the area of motivation for
learning is readily apparent in both educational psychology and IO. Our
goal here is not to provide a unified, comprehensive theory of motiva-
tion as it relates to learning in training and development activities. Other
researchers have provided comprehensive and empirically based models
of this process elsewhere (Colquitt, LePine, & Noe, 2000; also see Kanfer,
1990; Mitchell & Daniels [2003] for comprehensive reviews of motivational
theory in I/O psychology). Rather, our intention is to review current theo-
retical approaches and research and to provide a framework that will be
useful for practitioners and researchers alike for understanding the moti-
vational issues relevant to training and development activities.

This chapter is organized in three major sections. We begin by providing
a heuristic framework for understanding relevant motivational processes
in the context of work training and development. We then discuss current
theory and research within this framework. Next, we discuss special con-
siderations for motivation in training for special populations such as older
workers and teams and propose an agenda for future research.
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A Stage Model of the Training Process

The first question to be addressed in the application of motivation theo-
ries to applied contexts is “Motivation for what?” In this chapter, we are
broadly concerned with an individual’s motivation for work-related skill
training and development. Included in this domain is an array of crite-
ria, ranging from the choice to participate in training, learning outcomes
in formal training and informal development opportunities, and sub-
sequent changes in work attitudes and job performance. Motivation in
training may be broadly organized in terms of a heuristic stage model
that approximates the individual’s experience. Specifically, we posit a
dynamic, three-stage model that begins with motivation for training and
continues through motivation during the learning process and, finally, to
motivation for transfer. The use of a recursive, interrelated phase model
has two potential advantages. First, the model allows for an examination
of the qualitatively different motivational processes relevant at each stage.
Second, by representing motivation as a temporal, cumulative set of pro-
cesses, we may more clearly explicate how and when prior events might
influence downstream training outcomes and how downstream outcomes
may alter the individual’s propensity for further training.

Our proposed metamodel for motivation in work training and devel-
opment is graphically depicted in Figure 2.1. As shown, motivational
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FIGURE 2.1
Stage model of motivation in training and learning activities.
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processes relevant to learning and training are distinguished in terms of
three successive stages: (a) motivation to participate in training, (b) motiva-
tion during learning and training, and (c) motivation for transfer of knowl-
edge and skills to the work environment. Although the model depicts a
temporal ordering of the three stages, the stages are not discrete—that
is, outcomes at each stage are posited to influence the other stages of the
process.

In each phase, motivation is conceptualized as a resource allocation pro-
cess that influences the direction, intensity, and persistence of behavior
(Campbell & Pritchard, 1976; Kanfer & Ackerman, 1989). In the first stage,
motivation is posited to play a critical role in the choice to pursue, ini-
tiate, and respond to training and developmental opportunities. During
training, self-regulatory processes and the environment importantly
affect the intensity and persistence of attentional effort directed toward
learning and performance. In the third stage, motivation for transfer is
posited to affect the initiation and deployment of knowledge and skills
in the work context (Kanfer, 1990). Although other stage models (Cole,
Harris, & Feild, 2004) and models of the predictors and determinants of
learning relevant to motivation (Colquitt et al.,, 2000) are more elaborate,
the proposed model provides a complementary, macro level of analysis
that may be integrated with extant models focused on microanalytic pro-
cesses operative at different phases. Dominant theoretical perspectives
and critical empirical research within each stage in the framework are
discussed below.

Stage 1: Training Participation

Our model recognizes that adult motivation for training and development
typically begins before the first training session takes place. We expect that
motivational forces operative in the choice to participate in training have
important consequences for training. Employees who take the initiative to
seek training opportunities, for example, may approach learning differ-
ently than employees who respond to unsolicited or compulsory invita-
tions to participate in training. Invitations to participate in training may
range from general notices to specific requests made by supervisors or
other organizational personnel. In these contexts, as we discuss next, the
type and specificity of information provided about the content and format
of training can importantly influence intentions to attend training.

The primary focus in the pretraining stage is on the decision to par-
ticipate. Expectancy value theories, with their emphasis on choice, are
thus likely to be most useful for predicting the decision to participate in
training. These theories generally include at least three determinants of
goal choice and action: (a) the value the person places on the outcomes
associated with training, (b) the instrumentality of training performance
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to desired outcomes (e.g,, certification), and (c) the expectation that effort
will lead to successful performance (Kanfer, 1990; Vroom, 1964). Although
there are many variations of expectancy theorizing in the work motiva-
tion literature (e.g., theory of reasoned action [Fishbein & Ajzen, 1975], and
valence, instrumentality, expectancy [VIE] theory [Vroom]), all formula-
tions share the notion that the participation or choice decision involves
cognitive processes and rational decision making. In IO psychology, the
popularity of VIE theories has waned over the years, most likely because
of untenable assumptions about rationality of decision-making processes
and the mental calculations that precede goal choice. Nevertheless, expec-
tancy conceptualizations of motivated action continue to provide a use-
ful rubric for understanding goal choice in training and development
(Mathieu & Martineau, 1997; Noe, 1986). In particular, empirical research
using expectancy formulations has generally shown the value of this
approach—motivational force is higher when trainees value the outcomes
associated with success in the training program, believe that performance
in training will lead to the desired outcome, and believe effort will lead
to performance in training (see Mathieu, Tannenbaum, & Salas, 1992).
Application of this conceptualization to the training context indicates two
broad categories of variables that influence judgments of valence, instru-
mentality, expectancy, and, in turn, the choice to attend training, namely,
trainee characteristics and the organizational context.

Trainee Characteristics

An individual’s general level of motivation for learning is perhaps the
most straightforward predictor of the likelihood that a person will par-
ticipate in training and development activities. Motivation to learn can
be broadly conceived of as the value that an individual places on learn-
ing and development activity, and has indeed been found to be positively
related to participation (e.g., Birdi, Allan, & Warr, 1997, Noe & Schmitt,
1986; Noe & Wilk, 1993). In addition to measuring motivation to learn
directly, personality traits such as typical intellectual engagement (TIE,
a measure of intellectual engagement in typical performance situations;
Goff & Ackerman, 1992) and openness to experience (a personality trait
associated with intellect and culture; Goldberg, 1993) represent relatively
stable individual differences in a person’s general tendency to engage
in intellectually enriching activities. Empirical studies of the relations
between these traits and existing knowledge in adults demonstrate that
there is indeed a significant positive relation, suggesting that these broad
trait characteristics represent motivation for intellectually enriching
activities that result in learning over the life span (Ackerman, 2000; Beier
& Ackerman, 2001, 2003).
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Empirical research on additional person-related antecedents of motiva-
tion for work-related learning, such as job involvement (the importance
of the job to the individual), organizational and job commitment, and
individual differences in personality traits such as conscientiousness
(a personality trait related to dependability and need for achievement;
Goldberg, 1993), shows that these factors are generally positively related
to motivation for learning and the choice to engage in training activities
(Colquitt & Simmering, 1998; Mathieu et al., 1992; Noe, 1986; Noe & Schmitt,
1986; Noe & Wilk, 1993; Tracey, Hinkin, Tannenbaum, & Mathieu, 2001).
However, the effects of these antecedents on the choice to attend training
are neither very strong nor consistent (e.g., Mathieu et al., 1992), perhaps
because these variables do not directly consider the content or purpose of
the training or the organizational environment. For example, individuals
may maintain strong general interest in learning but show little interest
in participating in work safety training if they perceive the training to be
redundant and/or of little personal relevance. Perceptions of the current
work and organizational environment may also influence the valence that
an individual places on training or developmental opportunities. Factors
such as perceived need for training and perceived training utility have
been examined to link the person and characteristics more closely to the
training experience and organizational context. Perhaps not surprisingly,
because they are directly related to perceptions of the instrumentality
of the training program, perceived utility and perceived need for train-
ing have been shown to be important mediators of the relation between
person characteristics and training opportunities that affect the choice to
attend training (Ford & Noe, 1987, Guthrie & Schwoerer, 1994).

Research also shows that the choice to attend training is influenced by
an individual’s perception of how effective he or she will be at learning
during training (Colquitt et al., 2000; Noe & Wilk, 1993; Tracey et al., 2001).
Task-specific self-efficacy is a prospective judgment about one’s capa-
bilities for successful performance in a specific situation (Bandura, 1977,
Gist & Mitchell, 1992). Research on self-efficacy and training participa-
tion indicates that this variable has an effect through perceived utility of
training (Guthrie & Schwoerer, 1994) and through motivation for training
(Colquitt et al., 2000; Noe & Wilk, 1993; Tracey et al., 2001). Unlike other
person-related variables discussed above (e.g., job involvement and job
commitment), where the results are somewhat equivocal (Mathieu et al.,
1992), research has consistently shown that self-efficacy is an important
determinant of training motivation.

Current trends in the delivery of training (e-learning) may also affect
self-efficacy for learning. For example, Welsh et al. (2003) pointed out that
learners with low self-efficacy for technology use may be unwilling to par-
ticipate in training when they believe that the training delivery method
will present a difficult barrier to successful learning outcomes. This
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suggests that organizations can potentially increase learner self-efficacy
and affect the choice to attend training by making e-learning experiences
easy to navigate, providing help when needed, and making trainees aware
of support resources available for successful completion of the training
program. In other words, organizations may influence self-efficacy for
training by modifying elements in the training context. Contextual influ-
ences on motivation to participate in training will be discussed next.

Contextual Influences

The organizational climate provides information to employees about
the instrumentality of training and development activities for obtain-
ing desired outcomes and is an important determinant of motivation to
attend training (Noe, 1986; Quifiones, 1995, 1997). Quifiones (1997) identi-
fied three general categories of the training context that are important for
training outcomes as follows: (a) the trainee’s involvement in the decision
to participate in training, (b) the organizational climate, and (c) the fram-
ing of training. We will not restate Quifiones” comprehensive summary
of these contextual influences of motivation here. Rather, we will focus
on updating his framework with current research findings and practical
considerations.

Voluntary Versus Mandated Training

It is widely assumed that volunteering for training is a behavioral mani-
festation of training motivation, and research has generally supported
this idea. The results of several studies show that employees are more
motivated to attend training when they make the choice to attend train-
ing (Baldwin, Magjuka, & Loher, 1991; Guerrero & Sire, 2001; Hicks &
Klimoski, 1987; Mathieu et al., 1992). Findings by Baldwin et al. (1991) also
illustrate one important caveat to this finding—organizations that pro-
vide employees the choice to attend specific training programs must be
prepared to honor the employee’s choice, or risk decreasing motivation for
training and negatively affecting learning during training.

Although voluntary choice to participate in training has been long
regarded as having a beneficial influence on motivation during training,
recent research suggests that compulsory attendance may also exert a pos-
itive influence on training motivation. Tsai and Tai (2003) found that train-
ing motivation among bank employees in Taiwan was positively related
to the assignment of mandatory training. This relationship was medi-
ated by the perceived importance of the training. While these findings
appear inconsistent with previous results, they underscore two poten-
tially important considerations in evaluating the impact of compulsory
training on motivation for training. First, cultural influences may interact
with the compulsory nature of training. For example, power distance is
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a cultural dimension that describes the extent to which a less powerful
member of an organization is socialized toward obedience and accepts
the unequal distribution of power (Hofstede & McCrae, 2004). Because the
Tsai and Tai study was conducted in Taiwan, a country that would rank
high on the power distance scale relative to the United States, employ-
ees might have been more motivated to attend mandated training than
they might be in the United States. Second, it could be that the compulsory
nature of the training essentially framed the training experience by com-
municating the importance of the experience, which helped employees set
expectations (Tannenbaum, Mathieu, Salas, & Cannon-Bowers, 1991). We
will discuss the importance of framing next.

Framing of Training

Training opportunities for job incumbents do not occur in a vacuum.
Organizational personnel (e.g., coworkers and supervisors) and organiza-
tional events (e.g., performance appraisals, personnel changes, and restruc-
turing) provide cues from which trainees construct schemas about the
content, target, and potential value of training experiences—cues that in
turn frame the training situation (Quifiones, 1997). The motivational impact
of framing is assumed to occur through the provision of information that
helps trainees develop expectations about the training experience. Realis-
tic expectations are important—research shows that when expectations
are fulfilled, motivation for subsequent training is increased, as are orga-
nizational commitment and self-efficacy for learning (Tannenbaum et al.,
1991). Elements as simple as the label or title assigned to the training, and
the description of the training (e.g., positioning training as an opportu-
nity, remedial, or advanced; Martocchio, 1992; Quifiones, 1995), provide
the frame for the training experience.

Framing may be particularly important in motivation for training
directed toward the development of behaviors that reflect organizational
values, such as tolerance for diversity and sexual harassment training.
Such training is often compulsory for job incumbents and may involve
discussion of attitudes toward sensitive topics. If trainees feel threatened
by the training content, they may reject opportunities to learn and/or
may retaliate (e.g., by creating backlash—an unpleasant environment for
diverse groups; Holladay, Knight, Paige, & Quifiones, 2003) undermin-
ing the very purpose of the training. Research in this area suggests that
straightforward training titles (e.g., diversity training versus building
human relations) enable trainees to more easily set appropriate expecta-
tions about the content of the training (Holladay et al., 2003).

Setting learner expectations about the content and process of train-
ing is also potentially important in e-learning environments (DeRouin
et al,, 2004). Because learners may be new to the e-learning environment,
the organization can help set learner expectations about the e-learning
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experience by explaining how e-learning differs from traditional train-
ing experiences and, perhaps most importantly, how e-learning may seem
more difficult than traditional learning experiences because of increased
learner control. For example, in a study of Web-based versus classroom-
based learning, Maki and Maki (2002) found that students enrolled in a
Web-based course rated the workload associated with the course signif-
icantly higher than students taking the same course in lecture format.
Even though the students in the Web-based course learned more over
the course of the semester than those in the lecture format, students in the
lecture format were more satisfied with the course at the end of the semes-
ter. Although not examined directly in this study, it may not be the extra
effort per se, but rather that individuals in the Web-based course did not
expect the extra effort. Indeed, research shows that setting trainee expec-
tations with a realistic preview of the training experience can significantly
increase motivation for training and other positive training outcomes,
even when the preview describes the training as involving more work
relative to another description (Hicks & Klimoski, 1987). These findings
highlight the importance of communicating or framing the training expe-
rience such that potential trainees set appropriate and realistic expecta-
tions. For example, if learners do not anticipate the effects of increased
learner control in the e-learning environment, inaccurate perceptions
could influence trainee expectations and have a negative effect on motiva-
tion for learning during training, self-efficacy, and motivation to partici-
pation in e-learning in the future.

Organizational Climate

Several studies show that the organizational climate can potentially
affect motivation for training and development activities as well as
learning outcomes (Kozlowski & Farr, 1988; Kozlowski & Hults, 1987;
Mathieu & Martineau, 1997; Maurer & Tarulli, 1994; Noe & Wilk, 1993;
Tannenbaum & Yukl, 1992). Positive organizational climates for learning
generally enhance self-confidence for learning, and enhance beliefs that
favorable outcomes will result from participating in training or develop-
ment activities (Mathieu & Martineau, 1997). Organizational climate as
it relates to training includes factors such as trainee perceptions regard-
ing company rules and policies about training and development activ-
ity; perceptions of the organization’s general orientation toward learning
and development, which also include perceptions of the resources avail-
able for training and development (e.g., is the organization a “learn-
ing organization”; Yang, Watkins, & Marsick, 2004); and perceptions of
supervisor and coworker support for learning (Kozlowski & Farr, 1988;
Kozlowski & Hults, 1987).

Organizational climate, especially as it relates to the training environ-
ment, potentially influences motivation for e-learning as well as learning
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outcomes in e-learning environments in important ways. For example,
both traditional and e-learning training environments generally involve
training at the workplace and require that trainees invest time and atten-
tion to the training tasks. In the e-learning format, however, the trainee
selects when training takes place and must manage work and learning
demands. Brown (2005) examined the impact of situational factors, such
as supervisor and coworker support and job characteristics (e.g., auton-
omy and workload), on amount of time spent on an e-learning activity
(intranet-based software training). Results obtained showed that time
spent on training was related to performance gains. In addition, however,
the trainee’s workload exerted a significant detrimental influence on time
spent on training. These findings highlight the importance of fostering an
organizational climate that provides support for e-learning activities (e.g.,
reduction in workload to ensure ample time to participate in the training
without interruption).

Summary

Motivational processes prior to the onset of training set the stage for
motivational processes that occur during and after the training period.
Consistent with expectancy-based formulations of motivation, research
to date has shown that the decision to participate in training is impor-
tantly influenced by perceived self-efficacy for learning (expectancies), the
perceived costs and benefits of training for work outcomes (instrumentali-
ties), and the perceived attractiveness of these outcomes for job and career
success (valence). Personal, contextual, and organizational factors influ-
ence the decision process. Personal attributes, most notably the indivi-
dual’s self-efficacy or confidence for learning, represent potentially
important determinants of willingness to train using new training tech-
nologies, such as e-learning. Contextual factors, such as framing and
the training description, also appear to represent potent influences on
the decision to train through their influence on training expectations
regarding effort and instrumentality and on self-efficacy. Organizational
factors, such as climate and social support, influence motivation to partici-
pate in training through their effects on percepts of efficacy and the utility
of training outcomes for on-the-job and career performance.

Stage 2: Motivation During Learning

Over the past two decades, scientists have been studying the specific
motivational processes involved in skill acquisition and learning in
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organizational and educational contexts (e.g., see Kanfer & Ackerman,
1989; Pintrich, 2003). This research has informed the science of training in
IO psychology and has led to an explosion of theories, topics, and empiri-
cal studies over the last decade. The second stage of our model focuses
on the motivational processes that influence training outcomes, including
knowledge and skill acquisition, attitude change, and behavior change.

The decision to engage in training provides a broad purpose or objec-
tive for action and sets the stage for motivational processes during train-
ing. In training, individuals engage in specific goal-directed activities, set
proximal learning goals, monitor interim learning outcomes, evaluate goal
progress, adjust allocation of personal resources, and update self-percepts
of competencies. In accord with the work motivation literature, theory
and research directed toward understanding and remediating motivation
in this phase of training are generally subsumed under the broad class of
processes involved in goal striving. Relevant topics include goal type and
an individual’s goal orientation and self-regulatory processes such as self-
monitoring, self-evaluation, and self-reaction (Kanfer & Ackerman, 1989).
In this section, we review recent trends in theory and research investigat-
ing the impact of self-efficacy and goal characteristics on learning and
performance during training.

Metacognition

As Flavell (1979) noted, self-regulation involves metacognition (e.g., think-
ing about your thinking), and so represents a critical concept for learn-
ing. There are two components to metacognitive activity: monitoring and
control. Metacognitive monitoring refers to the subjective assessment of
one’s own cognitive processes and knowledge. Metacognitive control refers
to the processes that regulate cognitive processes in behavior (Koriat,
Ma’ayan, & Nussinson, 2006). In the context of learning and training,
metacognitive monitoring includes evaluating one’s learning and task,
and predicting outcomes; metacognitive control includes decisions about
where to allocate resources and intensity and speed of work (Schmidt &
Ford, 2003).

Much research on the importance of metacognition in learning has been
conducted in e-learning environments, mainly because the absence of a
trainer in these environments makes metacognitive activity (i.e., monitor-
ing and control) crucial for success. Research has shown that metacog-
nitive skill can be effectively trained through embedding metacognitive
instruction into computer-based training (Aleven & Koedinger, 2002) or
through explicit instruction on effective metacognitive strategies provided
before the e-learning activity (Schmidt & Ford, 2003). The implication of
these findings is that training on self-regulatory skills that encompass
metacognition (either incorporated directly into the training module or
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conducted outside of the module) can go a long way to improving learning
in training, especially when the training environment is one that includes
increased learner control.

Goal Orientation

Goal orientation refers to the purpose or underlying focus an individual
adopts when pursuing goals in an achievement context. Specifically, it
addresses whether an individual is likely to focus on the process of learn-
ing (i.e, mastery orientation) or whether he or she is likely to focus on
outcomes (i.e., performance orientation; Dweck, 1986). Because goal orien-
tation directs self-regulatory processes during goal striving, it can be con-
sidered an antecedent of metacognitive activity (Schmidt & Ford, 2003).
Persons high in mastery orientation, for example, are more likely to adopt
learning goals that emphasize task competence and mastery. In contrast,
persons high in performance goal orientation are posited to adopt perfor-
mance goals that focus on demonstrating competence or avoiding a show
of incompetence (Dweck, 1986).

Theory and research on the impact of goal orientation have conceptu-
alized orientation as both a motivational trait and a motivational state
induced in the training context. For example, in a study by Kozlowski and
Bell (2006), goal orientation was induced through goal content (i.e.,, mas-
tery goals focused on learning how to execute a task, and performance
goals focused on achieving a certain score on the task) and goal frame (i.e.,
mastery frames encouraged participants to use practice as an opportu-
nity to develop skills as opposed to performance frames that encouraged
demonstrations of competence). This research showed that goal content
accounted for more variance in trainee self-regulatory activity than goal
frame and that self-regulatory processes were most improved when the
goal frame and content were congruent and focused on mastery. Although
individual differences in trait goal orientation were also measured in this
study, Kozlowski and Bell (2006) found that the goal manipulations had
an effect on self-regulatory activities during training over and above indi-
vidual differences in goal orientation.

Recently, DeShon and Gillespie (2005) reviewed the goal orientation
literature and examined the question of whether goal orientation is best
conceptualized as a state or a trait. They proposed an action theory of
goal orientation that conceptualizes this construct as a tendency toward
a certain orientation in the context of the action required by a particular
situation. For example, in the context of training and development activity
(i.e., a situation where the appropriate action would be to explore prob-
lems, get feedback, and allocate resources toward learning), a mastery
orientation would be most appropriate. Researchers working in this area
have recently begun to study task and personal characteristics that may
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interact with goal orientation to influence learning outcomes in training.
Specifically, task characteristics such as perceived complexity and stage
in the skill acquisition process are potentially important considerations
for understanding the relation between goal orientation and learning in
training. Personal characteristics such as cognitive ability and self-efficacy
are also potentially important moderators of the goal orientation-learning
relation.

The basis for much of the research on the importance of task complexity
and novelty on the goal orientation—performance relation came from the
skill acquisition literature. In a classic study of skill acquisition on an air
traffic control task, Kanfer and Ackerman (1989) found that focusing on
an outcome-oriented goal was detrimental to learning a new skill because
it required cognitive resources that were thus diverted from learning.
Similarly, researchers working in the area of skill acquisition have begun
to understand how different types of goals and goal orientations inter-
act with task complexity and task novelty to influence learning in train-
ing. Latham and colleagues (Seijts & Latham, 2001; Seijts, Latham, Tasa,
& Latham, 2004; Winters & Latham, 1996) conducted a series of studies
that examined mastery and performance goals and learning on a complex
business simulator. They found that the induction of performance goals
(i.e., goals focused on obtaining a certain score on the simulator) was det-
rimental to initial stages of learning relative to a mastery goal induction
(i.e, goals focused on learning the process). In these studies, when the
task was relatively simple, performance goals were productive—suggest-
ing that focusing on performance, when the task is easily learned, can be
beneficial to performance.

Steele-Johnson, Beauregard, Hoover, and Schmidt (2000) also found that
participants scoring high on performance orientation outperformed those
scoring high on mastery orientation when the task to be learned was
simple, but they did not find a benefit of mastery orientation for learning
when the task was complex. Yeo and Neal (2004) found that participants
with high mastery orientation demonstrated greater skill at the end of
practice when they also had low performance orientation. When partici-
pants were high in both mastery and performance orientations, perfor-
mance at the end of practice suffered. Yeo and Neal’s findings suggest
that focusing on both learning the skills (i.e.,, mastery orientation) and
demonstrating competence (i.e., performance orientation) will interfere
with skill acquisition perhaps because of the cognitive resources required
to self-regulate learning and performance simultaneously (e.g., Kanfer &
Ackerman, 1989).

Individual differences in goal orientation also appear to interact with
cognitive ability to influence learning outcomes. In a study of learning a
computerized navy radar simulation, mastery orientation was positively
related to performance in training for those high in cognitive ability, but
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slightly negatively related to performance for those lower in ability (Bell &
Kozlowski, 2002). Bell and Kozlowski also found that those high in ability
learned less when they were also high in performance orientation. It may
be that trainees high in performance orientation were unwilling to select
challenging learning tasks in training because they wanted to demon-
strate competence. This finding suggests that perceptions of how effective
one will be at the task (i.e., task-specific self-efficacy) may mediate the rela-
tion between goal orientation and performance.

Indeed, there is evidence that self-efficacy does mediate the relation
between goal orientation and performance in learning environments
through self-set goals (Chen, Gully, Whiteman, & Kilcullen, 2000). The
effect of goal orientation and self-efficacy on performance also seems to
depend on task complexity. Mangos and Steele-Johnson (2001) examined
learning and performance on a complex scheduling task. Similar to Bell
and Kozlowski (2002), when the task was perceived to be easy, performance
orientation and self-efficacy were positively related to performance at the
end of training. Although Mangos and Steele-Johnson did not find effects
for mastery orientation, their results emphasize the role that perceptions
of complexity and self-efficacy play in the relation between performance
orientation and learning in training.

Similar results have also been found in the area of e-learning. Brown
(2001) examined goal orientation and self-efficacy as predictors of time on
task, practice level, and knowledge gained for a learner-controlled intra-
net environment in an organization. He found that those who practiced
the least were learners high in performance orientation and low in self-
efficacy for learning. Those who practiced the most were those high in
self-efficacy and also high in performance orientation. Brown’s findings
are consistent with the position that those who are high in performance
orientation will engage in tasks when they feel competent at the task, but
will avoid tasks they perceive will demonstrate their incompetence. In
total, these findings suggest that the relation between goal orientation and
learning in training is not straightforward—it is likely to depend on situ-
ational factors such as task complexity, the stage of the skill acquisition,
and the type of goals the individual is pursuing. It will also depend on
personal characteristics like cognitive ability and an individual’s self-
efficacy for achieving the task.

Summary

Motivation during training is best conceptualized as including goal-
striving processes such as self-monitoring, self-evaluation, and self-
reaction. Consistent with this perspective, in the learning and training
domain, metacognition, goal orientation, and self-efficacy represent
important theoretical approaches that provide meaningful predictions
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for learning outcomes during this stage of training. Specifically, research
to date has shown that performance in training is influenced by the
type of goals adopted by the learner (e.g., mastery or performance), indi-
vidual differences in goal orientation, and self-regulatory mechanisms
such as self-efficacy and metacognition. Recent research has also exam-
ined how the design of the training interventions can influence trainee
use of self-regulatory skills and influence learning outcomes. Specifi-
cally, researchers have shown that incorporating instructional sets to
encourage metacognitive activity can significantly and positively affect
training outcomes. Self-regulatory processes are likely to be especially
important in situations where trainees experience high learner control.
Thus, we expect theory and research in this area to continue to grow
along with the proliferation of e-learning over the coming decade.

Stage 3: Motivation for Transfer

From an organizational perspective, the transfer and utilization of skills
and knowledge acquired during training back to the job represent cru-
cial aspects of training effectiveness. Traditionally, the focus of empirical
research on transfer has examined the conditions of practice and train-
ing design that are most likely to lead to transfer of skills (e.g., Baldwin
& Ford, 1988; Schmidt & Bjork, 1992). Although there is no question that
these factors do affect transfer, there are also important motivational
processes at play during this posttraining phase—the third stage in our
model. According to Baldwin and Ford (1988), there are two conditions
for transfer, “(1) generalization of material learned in training to the job
context, and (2) maintenance of the learned material over a period of time
on the job” (p. 64).

Because transfer of training potentially affects organizational effec-
tiveness and individual job performance, different levels of analysis are
appropriate to consider when conducting research on transfer. However,
different levels of analysis have been rarely considered in training
research until recently (Kozlowski, Brown, Weissbein, Cannon-Bowers, &
Salas, 2000). Rather, most research to date has focused on what Kozlowski
et al. (2000) called horizontal transfer—transfer across different settings or
contexts at the same level (e.g., the relation between an individual’s per-
formance in training and his or her performance back on the job). Vertical
transfer is concerned with linking individual training outcomes to higher
levels of the organizational (i.e., team or organizational effectiveness;
Kozlowski et al., 2000). Most of our discussion will be focused on moti-
vational components of horizontal transfer, as that is the topic of much
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research. Motivational processes relevant for vertical transfer will be fur-
ther discussed below (in our discussion of teams). Although transfer is
temporally distant from the choice to attend training, many of the moti-
vational processes relevant in Stage 1 of our model are also important
in Stage 3. VIE models frame the choice to attend training in Stage 1; in
Stage 3, similar concerns about valence, instrumentality, and expectancy
will also influence the choice to transfer skills learned in training back on
the job. The organizational climate, characteristics of the job, the support
of the manager, and person-related variables such as self-efficacy are all
potential influences on transfer. For example, the probability of transfer is
higher for workers who perceive that a desired outcome is related to the
use of trained skills on the job. At the same time, skills learned in training
are less likely to be used at work if the job is not designed to accommodate
new skills or if a supervisor does not support their use. Similarly, a trainee
who does not believe that he or she can effectively perform the trained
tasks at the end of training will probably show a low level of motivation
for performing the trained task on the job. Two motivational factors rel-
evant to transfer that have received substantial research attention are dis-
cussed below: posttraining self-efficacy, and the organizational climate.

Self-Efficacy

An important motivational component related to the transfer of trained
skills is how effectively a trainee feels he or she can perform the trained
tasks at the end of training. Posttraining self-efficacy was identified by
Kraiger, Ford, and Salas (1993) as a potentially important affective out-
come of the training experience related to transfer—an idea that has been
supported by empirical research. For example, research has demonstrated
that posttraining self-efficacy is related to transfer in situations requiring
near transfer (i.e., transfer to a task identical to the trained task; Barnett
& Ceci, 2002; Martocchio, 1992; Mathieu et al., 1992). Recently, researchers
have also examined the determinants of adaptive or far transfer. Adaptive
transfer is transfer to a task that is not identical to the trained task, but
instead is a generalization or adaptation of the task. It involves using infor-
mation learned in training to generate new approaches to solving prob-
lems that might include, for example, application of knowledge learned
in computer software training to solve a difficult problem with the soft-
ware that was not trained (e.g., Barnett & Ceci; Smith, Ford, & Kozlowski,
1997). Findings suggest that posttraining self-efficacy is also important in
situations of far or adaptive transfer (i.e., Ford, Smith, Weissbein, Gully, &
Salas, 1998; Holladay & Quifiones, 2003; Kozlowski et al., 2001). The impli-
cations of these findings are that, in addition to ensuring that trainees have
the intended skills when exiting a training program, organizations should
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also be concerned that trainees perceive that they have the skills and can
effectively use the skills on the job.

E-learning may also potentially affect the development of posttrain-
ing self-efficacy. Self-efficacy is posited to develop through perceptions of
mastery experiences with a task, vicarious experiences (modeling), verbal
persuasion, and psychological arousal (e.g., anxiety; Bandura, 1977; Gist &
Mitchell, 1992). During training, self-efficacy is influenced by these factors.
For example, increased self-efficacy would be expected when an individ-
ual masters a task in training, observes others who are successful during
training, receives positive encouragement to persist during training, and
perceives little anxiety associated with task performance during training.

While e-learning may provide opportunities to develop mastery with
the task during the training experience, and to perceive physiological
responses to task performance, research studies suggest that learners per-
ceive e-learning experiences to be more difficult and less satisfying than
traditional learning experiences (Maki & Maki, 2002). This perception of
difficulty may affect the development of posttraining self-efficacy by nega-
tively influencing perceptions of task mastery beyond the training context.
Also, asynchronous e-learning activities may not provide the vicarious
learning or positive encouragement and persuasion experiences (preva-
lent in traditional training environments) that would support enduring
percepts of self-efficacy. Whether or not these more interpersonal deter-
minants of self-efficacy are truly different in an e-learning experience
versus a traditional training experience represents an important question
for future empirical research. With the proliferation of e-learning in orga-
nizations, the next 10 years will certainly bring additional research on
how motivational processes affect transfer differently when training is
delivered electronically versus traditionally.

Organizational Climate

Many of the same factors related to organizational context that affect the
choice to attend training have also been found to influence likelihood of
transfer (Quifiones, 1997). For example, characteristics of the job itself are
important for transfer. Jobs that are flexible enough to accommodate the
application of new skills learned in training will facilitate transfer (Ford,
Quinones, Sego, & Sorra, 1992). Research also shows that the organizational
climate—which would include support for the transfer of specific skills
learned on the job as well as a more general culture that supports con-
tinuous learning—can increase the probability that skills and knowledge
acquired in training will be transferred back to the job and will influence
job performance post training (Kozlowski & Farr, 1988; Kozlowski & Hults,
1987; Rouiller & Goldstein, 1993; Tracey, Tannenbaum, & Kavanagh, 1995).
A transfer of training climate, as outlined by Rouiller and Goldstein (1993),
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includes factors such as encouragement from supervisors and coworkers,
characteristics of the job that allow for using skills learned in training, and
the feedback received from the environment. A continuous learning cul-
ture as defined by Tracey et al. (1995) includes a more general assessment
of the support provided by the organizational culture for the acquisition
of knowledge and skills through many means (not only through training).
Tracey et al. (1995) have found that these two facets of the organizational
climate (i.e., transfer of training climate and continuous learning culture)
are separable. Many researchers have posited that the organizational cli-
mate moderates the relation between training outcomes and transfer back
to the job, a position that has received mixed support from the empirical
literature (Kozlowski et al., 2000). Rather, most research has found a direct
effect of training outcomes to transfer (Tracey et al,, 1995), although see
Ford et al. (1992) for evidence of a moderating influence of organizational
context.

New developments in the delivery of training will also potentially affect
the likelihood of transfer. Although organizations that use e-learning
extensively may be communicating to their employees that they support
skill updating, asynchronous e-learning, where trainees can participate
in training at their convenience, may make it more difficult for managers
to keep abreast of employee training progress and program completion.
In these cases, managerial support of the transfer of skills may be lack-
ing simply because the manager is not aware that the employee has been
trained (Welsh et al., 2003). Effective transfer of training in e-learning con-
texts may thus require increased communication relative to training in
traditional contexts.

Summary

Many of the same motivational processesrelevantat Stage 1 (choice toattend
training) are also relevant at Stage 3 (transfer). Theoretical models such as
VIE theory can explain why some individuals make a choice to transfer
skills learned on the job and others do not. Research on motivational issues
in transfer of training also highlights the importance of posttraining self-
efficacy for transfer as well as organizational and job-related factors such
as transfer of training climate, continuous learning culture, and job char-
acteristics. Changes in the way that training is delivered will necessitate
an understanding of how a shift toward a learner-controlled environment
will influence the motivational processes important in transfer such as
posttraining self-efficacy and organizational support. It is perhaps also
important to note that Stage 1 and Stage 3 of our model are linked in that
reactions to training that affect transfer at Stage 3 (i.e., how effective, rel-
evant, and valuable a trainee perceives that training was) will also influ-
ence the choice to participate in subsequent training opportunities.
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Special Populations and an Agenda for Future Research

Current changes in the demographic makeup of the workforce and the
movement toward team-based work will potentially have significant
impacts on the motivational processes involved in training. As of this
writing, there are two major shifts in the workforce that are of great con-
cern and interest to IO psychology in general and, more to the point, to
scientists working in the areas of training and motivation. The first topic
is related to the graying of the American workforce. A small but growing
literature suggests important age-related differences in motivation to par-
ticipate in training, conditions that maximize learning, and motivation to
utilize newly learned information and skills on the job. The second topic
pertains to the shift in the way work is accomplished in organizations—
the move from individual jobs to team-based work. In this section, we will
discuss these changes in the American workforce and how they will influ-
ence the agenda for future research in training motivation. We will also
discuss other topics that we believe will be paramount in the research
agenda on training motivation and age. These are e-learning and emotion
in training motivation. Our research agenda is summarized in Table 2.1.

Age

According to the U.S. Bureau of Labor Statistics (2006), by the year 2010,
nearly half of the U.S. workforce will be 45 years or older. By 2012 the larg-
est group of workers in the United States will be 45-54 years old, the per-
centage of workers between the ages of 35 and 44 will shrink, and the
group of workers younger than 35 will grow at a rate slower than the over-
all growth of the labor force (reflecting the birth dearth following the baby
boom). Although research on the impact of these demographic trends on
training motivation is still sparse, a growing number of studies suggest
that age-related differences in cognitive and noncognitive traits impor-
tantly affect motivation for, during, and following training experiences.
To date, the bulk of theory and research on age-related differences in
training has focused on the implications of well-documented changes
in cognitive abilities across the life span as they affect learning outcomes
(Ackerman, 1996; Cattell, 1987). Evidence from the cognitive aging litera-
ture indicates that fluid abilities (commonly denoted as Gf); Ackerman,
1996; Horn & Cattell, 1966) such as working memory, abstract reason-
ing, and novel problem solving decline with advancing age (Ackerman,
2000; Schaie, 1996). Practically, this decline in Gf has often been associated
with greater difficulty in novel, complex learning tasks and longer time
to training proficiency (Ackerman & Kyllonen, 1991). In contrast, crystal-
lized abilities (commonly denoted as Gc; see Ackerman, 1996; Horn &
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TABLE 2.1

Summary of Proposed Agenda for Future Research in Motivation and Training

Topic Initiative

Age Examination of differences in motivational processes in training for older
and younger learners

e Perception of effort involved in learning new skills

e Influence of time orientation on motivation for learning job-related skills

e Reactions to environments that include learner control

E-learning e Influence of perceptions of difficulty associated with learner control on

motivation for learning.

® Does increased learner control interact with ability to affect motivation
during training, self-efficacy, and willingness to participate in e-learning
in the future?

Exploration of potential differences between e-learning and traditional

training in terms of the influence of the organizational climate and support

for training.

Further investigation of the importance of self-regulation and

metacognition in e-learning environments.

Investigation into the development of self-efficacy in e-learning

environments versus traditional learning environments.

Emotion ¢ The role of emotion in motivation for training, learning during training
(e.g., emotion control skills), and transfer.

Teams Investigation of the motivational processes that might influence vertical
transfer relative to horizontal transfer.
Investigation of the influence of group processes of existing teams on

training motivation.

Cattell, 1966) represent the knowledge acquired through education and
experience. Cross-sectional and longitudinal studies indicate that, in
contrast to Gf, Ge tends to be relatively stable or even increase over the
adult life span at least through the working years—until about age 70
(Ackerman, 2000; Schaie, 1996). Although Gf abilities are generally consid-
ered the primary mechanism through which new knowledge is acquired,
recent studies of adult learning suggest that Gc abilities are also impor-
tant in knowledge acquisition (Beier & Ackerman, 2005). This finding is in
line with recommendations for designing training interventions for older
learners (Sterns & Doverspike, 1989) and suggests that age-related dif-
ferences in training outcomes may be attenuated by training that builds
upon the older learner’s extensive knowledge.

Empirical research in IO psychology on the age—training relation has
generally taken a descriptive approach (Birdi et al., 1997; Kubeck, Delp,
Haslett, & McDaniel, 1996). Findings indicate a negative relation between
age and learning outcomes in training (Kubeck et al., 1996), that older work-
ers are less likely to participate in training opportunities than are younger
workers (Birdi et al., 1997), and that older workers may be more likely to
experience anxiety when faced with training that employs new delivery
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technologies than younger workers (Kelley & Charness, 1995). Although
most of these studies suggest a fairly bleak picture of aging and training
motivation, some researchers have found that motivation for training and
development does not always decline with advancing age. For example,
Simpson, Greller, and Stroh (2002) found that although older workers were
less likely to participate in organizationally sponsored training activities,
they were more likely to participate in nonwork development activities
than younger workers. The Simpson et al. (2002) findings suggest that age-
related differences in goals, motives, and motivation processes may also
account for age-related differences in training outcomes.

Recently, Kanfer and Ackerman (2004) proposed a model that attempts
to understand age-related changes in the context of four patterns of age-
related changes in cognitive and noncognitive traits, namely, (a) decline
in Gf, (b) growth of Gc, (c) motive discontinuity, and (d) motive and inter-
est reorganization. Consistent with cognitive theories of aging, Kanfer
and Ackerman suggested that the gradual decline in Gf associated with
aging may affect motivation through its influence on the perceived effort—
performance relation and self-efficacy for learning. For example, it is
likely that older workers will estimate that a significant amount of effort
is necessary to obtain desired outcomes through training and develop-
ment activity. That is, older adults are likely to perceive declines in their
own working memory ability and processing speed that, coupled with
personal exemplars of difficult learning experiences (e.g., problems expe-
rienced when learning a new computer program), may have a negative
influence on motivation. On the other hand, training content that builds
on previously acquired knowledge and training formats that promote
a strong sense of self-efficacy may promote effective learning among
older workers.

Kanfer and Ackerman (2004) summarized a growing body of evidence
to suggest that motives for action also shift across the life span. Carstensen
(1998), for example, suggested that individuals shift their orientation
around midlife from more instrumental goals to satisfaction of affective
goals. McAdams and de St. Aubin (1998) further suggested that generativ-
ity motives tend to first emerge and take an increasingly important prior-
ity around midlife. Kanfer and Ackerman (2004) suggested that the shift
in motives across the life span affects the perceived utility of performance,
such that training outcomes that provide intrinsic and affiliative outcomes
have higher valence. From a practical perspective, motive discontinuities
and reorganization across the life span suggest several implications for
motivation related to training. For example, older individuals are less
likely to participate in training that involves new skills that cannot be con-
ceptualized as immediately relevant to the current work role or training
that does not afford opportunities for achievement of intrinsic, affiliative,
or security-related goals. This may explain why older adults have been
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found to be less likely to participate in work-related development activities
(Birdi et al., 1997), but still participate in non-work-related development
(Simpson et al.,, 2002). Specifically, the decreased motivation for job-related
training is potentially a reflection of the assessment of diminished payoff
associated with developing work-related skills. However, non-job-related
development may still be interesting to this group of workers because
retirement may represent a relatively long period of time during which
they can continue to develop intellectually.

In summary, training among midlife and older workers is becoming a
reality that organizations will have to face in the relative short term. The
shrinkage of younger workers in the labor pool will necessitate the train-
ing and retraining of older workers for new jobs or for new opportunities
within the same job. Because of the well-researched and well-documented
changes in the trajectories of cognitive abilities over the life span, we
know that training interventions may have to be designed differently to
accommodate differences in working memory ability, speed of process-
ing, and knowledge acquired through education and experience between
younger and older learners. However, very little is known about the moti-
vational processes associated with training for older workers. Kanfer and
Ackerman (2004) provided a number of propositions related to age and
motivation that are directly relevant to the study of motivational pro-
cesses related to training. Their analysis suggests that organizations may
need to provide stronger performance incentives to spur midlife workers
to develop new skills compared to younger workers due to perceptions of
the effort involved in learning a new skill and perceptions of the dimin-
ished return on investment in training. Surprisingly, the research agenda
on the topic of age and motivation in IO psychology is relatively undevel-
oped—with no empirical studies to date that address the propositions laid
out by Kanfer and Ackerman.

The demographic changes discussed above put age in the forefront of
our research agenda for motivation in training. As part of this agenda,
there are a number of questions about the age and motivation for train-
ing relation that appear ripe for research. First, we know very little about
how the perceptions of the effort required to learn new skills are dif-
ferent for older versus younger learners. Perhaps more importantly, we
know little about how these perceptions influence the motivation to par-
ticipate in training and influence self-regulatory processes during learn-
ing. Because the aging of the workforce coincides with the proliferation
of e-learning, this area of research would seem especially important. As
previously discussed, e-learning experiences can seem more effortful
than more passive learning experiences because of increased learner con-
trol. Add to this the aging learner’s estimation of how effortful learning
will be in this context, and motivation for training may be significantly
reduced. Research conducted in this area would have implications related
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to designing e-learning activities for ease of use and designing training
to meet the unique cognitive qualities of older learners (i.e., self-paced,
related to existing knowledge, and fewer demands on working memory;
Beier & Ackerman, 2005).

Teams

Over the past decade, the workplace has experienced a shift from indi-
vidual jobs to team-based work (Cohen & Bailey, 1997), and scientists in
IO psychology are working to understand how theories and research
applied at an individual level of analysis fit into a team-based structure
(Kozlowski & Bell, 2003). The topic of training is no exception. Researchers
in this area have identified the optimal team composition in terms of
traits for increased team learning in training (i.e., high team cognitive
ability is positively related to team training performance, and high team
agreeableness is negatively related; Ellis, Hollenbeck, Ilgen, Porter, &
West, 2003) and best practices associated with team training (e.g., Salas,
Burke, & Cannon-Bowers, 2002). Recently, researchers have also begun
investigating team-level motivational processes (see Chen & Kanfer, 2006,
for a discussion of team motivation) and, more specifically, the motiva-
tional processes involved in team training environments (Bunderson
& Sutcliffe, 2003; Chen, Thomas, & Wallace, 2005; DeShon, Kozlowski,
Schmidt, Milner, & Wiechmann, 2004). Preliminary theory and research
in this area have been concerned with the similarity between team- and
individual-level motivational processes involved in goal choice and goal
striving. Marks, Mathieu, and Zaccaro (2001) developed a taxonomy of
team processes that somewhat mirrors the motivational processes of goal
choice and goal striving at individual levels of analysis. Transition pro-
cesses as defined by Marks et al. (2001) are most similar to goal choice in
that they include mission analysis formulation and planning, and goal
specification. Action processes are the team-level processes that most
resemble motivational processes involved in goal striving such as moni-
toring the team’s progress toward the goal, monitoring systems, backup
behavior, and coordination.

The similarity between group- and team-level motivational processes
in team training environments has been confirmed through a hand-
ful of empirical studies. DeShon et al. (2004) examined the effects of
both individual- and team-level motivational processes on individual-
and team-level outcomes of performance at the end of training. They
found that most of the team-level variables (e.g., team goal orientation
and team self-efficacy) showed the same pattern of relationships with out-
comes as the individual-level variables. Chen et al. (2005) also examined
individual- and team-level outcomes for performance on an adaptive task
(i.e., they examined the generalizability of the skills learned in training)
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and found, as did DeShon et al., that the individual- and team-level moti-
vational processes were similar.

Recently researchers have begun to investigate how transfer of training
is best conceptualized and examined in team environments (Kozlowski
et al.,, 2000). Horizontal transfer is transfer on one level of analysis and
represents the type of transfer that we have previously discussed. An
examination of vertical transfer, on the other hand, recognizes that indi-
vidual levels of performance at the end of a training program influence
higher levels of performance—performance relevant to team and orga-
nizational success. Kozlowski et al. (2000) discussed the importance of
understanding vertical transfer, especially when performance of the team
relies on the integration of a diverse set of tasks performed by each
team member (e.g., an airline crew or a surgical team). In these cases,
training will not only involve teaching each individual a specific skill but
also entail the coordination and integration of diverse skills that will lead
to team performance. Failure of one individual to meet the needs of the
team can, in these cases, result in failure of the entire team (an example
given by Kozlowski et al., 2000, is of a surgical team—if the anesthesiol-
ogist fails in his or her task, the entire team fails, regardless of how well
other team members perform). Influence on motivation for training and
vertical transfer may thus be different for these types of teams than it
is for individuals. Specifically, because use of a new skill would directly
impact success of the team, it may be that teammate support is a more
potent predictor of transfer that would be coworker or manager support
for use of a trained skill when the question pertains to horizontal transfer.
Team members, for example, may be less supportive of the use of a new
skill learned in training if use of that new skill threatens the success of the
team, but may be quite supportive when use of the trained skill is likely
to lead to team success. Motivational processes relevant to training and
transfer within teams are still a relatively untapped area of research, but
questions like these will undoubtedly be posed and answered within the
next few years.

In summary, early work in this area suggests that individual-level
findings regarding motivational processes involved in individual-level
training are generalizable to teams. Like the topic of aging, teams are
an important entry on the research agenda of motivational processes in
training. It would be interesting if this research examined motivational
processes associated with preexisting teams. Research done to date has
been conducted in laboratories with teams assembled for experimental
purposes, teams that lack the interpersonal interaction and history that
may affect motivation in preexisting teams. Existing relationships within
the team, collaborative styles, cohesion, and collective confidence (Marks
et al,, 2001) might potentially influence team training motivation when the
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choice is made to attend training, during learning, and during the deci-
sion to transfer skills learned in training back on the job. To date, we know
very little about how the interpersonal interactions inherent in teams
influence motivational processes related to training and learning.

Additional Areas for Future Research

Here, we cover additional topics that we expect will be on the agenda for
training motivation research in the coming decade.

E-Learning

Throughout the chapter, we have discussed important research find-
ings regarding e-learning and motivational processes in training, which
are summarized on Table 2.1. Important areas for future research in this
domain will include understanding the effects of increased learner control
on perceptions of effort and self-efficacy and how these factors influence
motivation for training and learning outcomes. Contextual factors such as
organizational support for e-learning and framing e-learning experiences
are also potentially important influences on the decision to attend train-
ing and the decision to transfer skills learned in training back on the job.

Emotion and Training Motivation

In our review of the literature, we found few studies that explicitly
addressed the role of emotion in training motivation. Emotion will poten-
tially influence all three stages of our model. Emotional responses or affec-
tive traits could influence valence, instrumentality, and expectancy ratings
relevant to the choice to attend training and the choice to transfer skills
learned in training back on the job. Self-regulatory processes associated
with goal striving are also potentially importantly influenced by emotion
and emotion control skills (e.g., Kanfer & Ackerman, 1996; Keith & Frese,
2005). Building upon Kuhl'’s (1985) distinction between emotion and moti-
vation control strategies for self-regulation, Kanfer and Ackerman (1996)
conducted two studies investigating the influence of emotion control
strategy training on skill acquisition of an air traffic controller simulation
task. Across both studies, emotion control training exerted a significant
beneficial effect on error frequency, particularly for lower ability train-
ees. In the first study, where supplementary emotion control instructions
were provided, lower ability trainees committed fewer errors through-
out training. In the second study, investigating the transfer effects of
emotion control instructions during pretraining, earlier emotion control
training had a beneficial effect on error reduction during the initial phase



90 Learning, Training, and Development in Organizations

of the transfer task. The pattern of results provides support for the notion
that negative emotional processing debilitates performance though its
effects on both speed (keystrokes) and accuracy (errors) of performance.
Instructional methods that reduce negative emotional processing, such as
emotion control training, were shown to be particularly useful in contexts
where the attentional demands of the task were greatest and errors most
likely (e.g., among lower ability trainees, or during the early phase of com-
plex skill training).

Research on error training also highlights the potential impor-
tance of emotions on motivation and learning in training. Specifically,
Heimbeck, Frese, Sonnentag, and Keith (2003) used error encourage-
ment training instructions with the goal of decreasing the negative
affect associated with making errors in training. A follow-up study
by Keith and Frese (2005) indicated that emotion control and metacog-
nitive skills were the mechanisms through which error management
instructions influence training outcomes. Consistent with findings by
Kanfer and Ackerman (1996), Heimbeck et al. (2003) found that error
encouragement instructions, when paired with a less structured task
(i.e., a task that allowed for some level of exploration so the learner
could make errors), positively influenced performance in training.
Lest one think it was the loosening of the didactic nature of the train-
ing that caused the increase in learning for the error encouragement
trainees, Heimbeck et al. found that trainees who received error man-
agement training without the error encouragement instructions were
likely to do about the same in training as trainees who received the
error avoidance instructions. These findings suggest that positive and
negative affect are important influences of learning during training
and that elements of the training experience can influence affect dur-
ing learning. Additional research is warranted to further understand
affective influences on the choice to attend training, to transfer skills
learned in training back on the job, and to further explore the rela-
tions among emotions and self-regulatory processes during the train-
ing experience.

Summary

A perusal of the scientific literature on the topic of motivation in the con-
text of organizationally sponsored training suggests that there has been
substantial progress over the past few decades. Research in more estab-
lished areas, such as motivation during training, has advanced beyond
the influence of different methods to a more comprehensive understand-
ing of how individual characteristics, including training goals, abilities,
and self-regulatory skills, may influence and interact with training meth-
ods. Continuing research on the transfer of training gains to the work
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environment has broadened to consider the contextual characteristics,
such as work unit climate and managerial support, as they affect transfer
of training.

Most notably, however, is the emergence of new programs of research
in previously neglected or unidentified areas, including motivation for
training, motivation in the context of team training, motivation in e-learn-
ing, and training motivation in special populations. Findings to date in
these areas provide a more complete picture of the general and specific
factors that may affect motivation in the context of adult learning in the
workplace. From a theoretic perspective, these new areas offer unique
opportunities for theory testing and development. From a practical per-
spective, the new growth in the field enables the development of scientifi-
cally driven methods and procedures for meeting new challenges brought
about by the dynamics of the global environment. As such, the prospects
for learning more about and enhancing training motivation appear more
promising than ever.
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Introduction

A recent report by the National Academies’” Committee on Science,
Engineering, and Public Policy (COSEPUP; 2006) documented a stark
state of affairs for U.S.-based companies. In short, there are many chal-
lenges facing the competitiveness of the United States and its world lead-
ership position in the realm of science and technology stemming from a
national inadequacy in the development of prospective employees. The
COSEPUP report concluded that there is an erosion of expertise in math-
ematics, science, and engineering that threatens the long-term position of
the United States in the world economy. This erosion of knowledge and
skills is caused by losses of expertise through the retirement of experi-
enced employees as well as insufficient development of replacements for
the wealth of expertise exiting the workforce. This trend has immediate,
not distant, consequences. Bill Gates openly commented on the lack of
available applicants with adequate training to fill positions in the United
States: “The jobs are there, and they are good-paying jobs, but we don’t
have the same pipeline” (Gates, cited in Vise, 2005, p. E05). The COSEPUP
report recommended changes in federal government policies to correct
this trend of declining expertise on a national level.

Similarly, we argue that organizations too must attend to the inter-
nal development and maintenance of expertise within their ranks to
remain competitive. This issue of a waning supply of expertise is not
limited to technology-based industries. The recent American Society for
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Training and Development (ASTD) Annual Review of Trends in Workplace
Learning and Performance (2006) reported a 10-year trend of increased
investment in employee development and training. This can be seen as
one indicator of a heightened need to develop and maintain the exper-
tise within the ranks of modern organizations. Expertise is a form of
human capital that requires investment in resources to develop and
that pays dividends in productivity (Mieg, 2006). Consequently, within
an organization, the focus on developing expertise should not be lim-
ited to science and technology, but should include expertise of all vari-
eties important to organizational performance. Organizations must
concern themselves not only with the emerging sources of technical
expertise abroad but also with their domestic competition’s ability to
generate and exploit the expertise of its employees. To that end, a better
understanding of expertise is in order, a need this chapter is intended
to address.

Expertise is the product of high levels of motivation, effective learn-
ing, development, training, and experience and is characterized by per-
formance levels at the uppermost ranges within a domain. Experts and
the processes by which they develop have received much attention from
contemporary researchers. The recent publication of the first handbook of
expertise (Ericsson, Charness, Feltovich, & Hoffman, 2006) is a significant
marker in the development of the field of expertise research. This signifies
that a “critical mass”—a body of knowledge—of theoretical frameworks
and models, empirical findings, and methods specialized to the study of
expertise and expert performance has been realized (Ericsson, 2006).

In light of the above, the overall purpose of this chapter is to provide
an entry point for industrial-organizational psychologists working to
develop the knowledge and skills of personnel within organizations
to this relatively untapped wealth of knowledge—the expertise litera-
ture. Therefore, this chapter sets out to meet three goals. First, we will
review the current scientific understanding of expertise, including defini-
tions and descriptions of what expertise is as well as how it is developed.
Second, we develop a set of principles for the development of expertise in
organizations based upon the theoretical and empirical expertise litera-
ture. Third, we conclude this chapter with a discussion of future direc-
tions for the study and development of expertise in organizations.

The Nature and Acquisition of Expertise

Researchers and the general public have long been fascinated with experts.
Eminent scientists, musicians, artists, and athletes are captivating figures,
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often inspiring historiographic research into the details of their lives and
their journeys toward eminence. However, the scientific investigation
of the psychological and physiological processes involved in the pro-
duction of superior performance is relatively new. A significant challenge
to developing a science of expertise is the variety of types of expertise
across different domains (Ericsson & Smith, 1991). This section is devoted
to exploring factors that, in varying degrees, contribute to expertise and
superior performance across domain boundaries as well as global fac-
tors that contribute to the development of expertise. Before we turn to the
properties, characteristics, and development of expertise, it is necessary to
provide some general definitions to frame the discussion.

What Is Expertise?

The American Heritage Dictionary (2000) defined expertise as “skill or
knowledge in a particular area.” This deceptively simple conceptualiza-
tion of expertise has been interpreted through various lenses. The mod-
ern theoretical understanding of expertise has passed through a series of
stages (Holyoak, 1991) beginning with the idea that expertise is the applica-
tion of general reasoning strategies (Newell & Simon, 1972). Expertise was
viewed as a function of skill with using a relatively small number of heu-
ristic searches (e.g., means—ends analysis, and hill climbing; Hayes, 1989)
in a problem space. This approach was quickly found to be limited in that
empirical findings suggested that domain knowledge played a major role in
expert performance (Chase & Simon, 1973; de Groot, 1946/1978). This gave
rise to the knowledge-based view of expertise; experts use domain-specific
knowledge, inference patterns, and skilled memory, whereas novice perfor-
mance is characterized by non-domain-dependent heuristics. Within this
very general approach, explanations of the nature of expertise have been
couched in terms of factors such as the amount and organization of knowl-
edge (Chase & Simon, 1973; Chi, Glaser, & Rees, 1982; Larkin, McDermott,
Simon, & Simon, 1980), specialized analytical reasoning strategies, skills,
and heuristics (Anzai, 1991; Charness, 1989; Dorner & Scholkopf, 1991;
Schunn & Anderson, 1999; Schunn, McGregor, & Saner, 2005), individual
differences in intelligence and creativity (Simonton, 1996, 2003), acquired
memory skills (Chase & Ericsson, 1982; Ericsson & Kintsch, 1995), physi-
ological adaptation (Ericsson & Lehman, 1996), and practice, automaticity,
and skilled performance (Anderson, 1982). This breadth of dimensions
used to articulate the nature of expertise has come to be viewed as a
“prototype” of expertise, with each of the separate aspects manifested
to varying degrees in different domains (Hoffman, Feltovich, & Ford,
1997, Holyoak, 1991; Sternberg, 1997) as task requirements in these var-
ied domains dictate the mechanisms needed for expert performance. In
this way, expertise is psychological and physiological adaptation to task
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constraints (Ericsson & Lehman, 1996). People who have attained expert
levels of performance for a domain of tasks have developed specialized
mechanisms (e.g., memory skill, reasoning strategies, and metacognition
skills) fitted to that task that allow for superior performance. Therefore,
expertise is a difference in the type of performance processes used and not
just elevated levels of performance outcomes achieved via optimal execu-
tion of the same performance processes used by novices. We will discuss
the characteristics of expertise in more detail in later sections.

Adaptive and Routine Expertise

An important distinction can be drawn between routine and adaptive
expertise (Hatano & Inagaki, 1986). Specifically, routine expertise can be
thought of as the skill acquisition component of expertise in that routine
experts are capable of superior and reproducible performance in terms of
speed, accuracy, and automaticity on familiar tasks but generally lack the
ability to transfer their skills to new tasks or problems (Hatano & Inagaki,
1986). Expertise of this variety comes at a cost (Sternberg, 1996). Specifically,
high levels of adaptation to a particular set of task constraints can induce
rigidity of performance (Sternberg & Frensch, 1991); that is, if the task
constraints change, the expert may no longer be able to produce superior
levels of performance. This result is characteristic of routine expertise.
Conversely, adaptive expertise involves the ability to invent new proce-
dures and adjust to variations in the task. What separates adaptive from
routine experts is a conceptual understanding of the domain (Barnett &
Koslowski, 2002; Hatano & Inagaki, 1986), and, consequently, the develop-
ment of routine versus adaptive expertise is characterized as the differ-
ence between the accretion of skill and learning with understanding. A
deep understanding of the concepts involved in task performance allows
adaptive experts to exhibit expert performance in domains with inherent
variation in task constraints (Feltovich, Spiro, & Coulson, 1997).

Developing Expertise

Another approach to the issue of defining expertise is to look at the pro-
cess of becoming an expert. Although there are multiple views on this
issue, Dreyfus and Dreyfus (1986) provided a five-stage model of skill
acquisition and the development of expertise that is most applicable to
the types of ill-defined tasks and problems that comprise work in modern
knowledge-driven organizations. The first stage of the model, the nov-
ice, consists of performance characterized by manipulation of context-
free information by context-free rules. That is, the novice applies precise
and explicitly stated rules to clearly and objectively defined elements of
the situation. Attending to a limited and clearly defined set of features in
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the environment and using a universally applied set of rules allow the
novice to perform without an overall or coherent understanding of the
entire task and context. The learner advances to the second stage, advanced
beginner, through extensive experience with different real-world situa-
tions. The advanced beginner performs reasonably well and does so by
applying more complex rules as well as by beginning to use situational
features of the environment in task performance. In contrast to context-
free features, situational features are difficult to objectively and explicitly
articulate by the learner or the trainer or mentor. As more experience is
accumulated and more situational features are recognized, the learner
progresses into the competent stage of expertise. This is typified by some-
one who is able to manage the complexity of numerous situational features
in terms of goals and plans. That is, the importance of some features will
change depending on the presence or absence of others; the competent
performer decides how to extract meaning from the context in relation
to relevant goals and plans. These goals and plans must be consciously
adopted by the competent performer, a process that usually requires large
amounts of effort and deliberation. The fourth stage of expertise, the pro-
ficient performer, is characterized by a shift in situation perception. The
proficient performer sees situations as complete wholes and uses these
patterns without decomposing them into their constituent features (i.e.,
holistic similarity recognition; Dreyfus & Dreyfus, 1986, p. 28). In this way,
the proficient performer rapidly understands and organizes the task in a
specific situation; however, he or she must still analytically reason about
what to do. In the fifth stage, the expert performer rapidly and effort-
lessly assesses the situation and decides what to do. Dreyfus and Dreyfus
summarized an expert’s performance under normal conditions enabled
by large amounts of experience: “Experts don't solve problems and don’t
make decisions; they do what normally works” (pp. 30-31).

In general, shifts from one stage to the next in the Dreyfus model depend
on changes in one of two nonorthogonal dimensions. First, moving from
novice to expert means changing from relying on abstract and explicit
rules to guiding performance by drawing on past experience. Second, the
development of expertise entails a change in the perception and under-
standing of a situation from a fragmented perception where discrete and
equivalent “bits” of the environment are evaluated to a more holistic per-
ception of the environment. Dreyfus and Dreyfus’ five-stage model has
received empirical support within complex and ill-defined work domains
such as nursing (see Benner, 1982, 1984).

Who Is an Expert?

The accurate identification of experts is crucial to the development of the
science of expertise and learning, and to the development and optimal



104 Learning, Training, and Development in Organizations

use of expertise within organizations. It is simple to assume that an expert
is someone who exhibits the characteristics of expertise, including reli-
ably superior performance; however, the process of identifying experts in
many workplace settings is often more complicated than this for two main
reasons. First, it is difficult to determine reliable and consistent expert
performance in domains characterized by ill-defined problems and tasks
with unstable dynamic structures, such as those found in many mod-
ern organizational settings. This difficulty is rooted in a lack of readily
available “gold standards” of performance by which to make evaluations.
Second, non-performance-based significations of expertise (e.g., social
attributions, seniority, and certifications) are prevalent yet do not reliably
predict expert performance (Camerer & Johnson, 1991). Two examples of
approaches to evaluating expertise along these dimensions for ill-defined
tasks are discussed below.

The Cochran-Weiss-Shanteau (CWS) Index of expertise is a ratio of
two necessary but insufficient characteristics of expertise that provides
an empirical and relative measure of expertise in domains where gold
standards are unavailable (Weiss & Shanteau, 2003). Specifically, the CWS
Index of expertise is based on the idea that experts must (a) be able to dis-
criminate between stimuli within their domain of expertise (Hammond,
1996), and (b) exhibit high levels of internal consistency of discrimina-
tion judgments over time (Einhorn, 1974). Through a process of eliciting
discrimination judgments on a set of stimuli from a specific domain,
scores for discrimination ability and consistency can be calculated. The
ratio of discrimination over inconsistency (the CWS Index) can then be
used to evaluate expertise; larger ratios indicate higher levels of expertise
(i.e, more accurate and consistent discrimination judgments of stimuli).
The CWS Index has been shown to be a useful evaluation of expertise
in making judgments in such domains as medical diagnosis, personnel
selection, auditing, dynamic decision-making tasks, and livestock judg-
ing (Shanteau, Friel, Thomas, & Raacke, 2005; Shanteau, Weiss, Thomas, &
Pounds, 2003; Weiss & Shanteau, 2003).

More in line with definitions of expertise based on social selection
(Agnew, Ford, & Hayes, 1997; Mieg, 2001), Stein (1997) proposed that exper-
tise can be conceived of as a product of social context as well as individual
skills and, consequently, that elements of expertise can be measured within
an organizational context via multidimensional scaling techniques or net-
work analysis. These methods provide insight into social attributions of
expertise within an organization—knowledge about the perception of
“who knows what” (Stein, 1992). Although there is a substantial amount
of research indicating that non-performance-based evaluations of exper-
tise are often erroneous (Camerer & Johnson, 1991), the social attribution



Experts at Work 105

of expertise is an important topic in its own right. For example, a group’s
performance and decision-making effectiveness are closely tied to its abil-
ity to recognize the actual performance-based expertise levels of its mem-
bers and weight task inputs accordingly (Bonner, 2004; Faraj & Sproull,
2000; Hollenbeck et al., 1995), regardless of the degree of role specializa-
tion (Hollenbeck, Colquitt, Ilgen, LePine, & Hedlund, 1998). This ability
becomes increasingly important as the task grows in complexity (Libby,
Trotman, & Zimmer, 1987). Essentially, greater consistency between sub-
jective evaluations of expertise and actual levels of expert performance
yield better group performance outcomes.

In sum, expertise comprises an individual’s ability to perform repeat-
edly and reliably at high levels on a specific set of tasks within the bound-
aries of a domain. A wide variety of mechanisms have been identified as
mediating the processes of expert performance. The types of mechanisms
acquired in the development of expertise depend on task constraints, and,
therefore, expertise is best viewed as cognitive, behavioral, and attitudinal
adaptations to the demands of the performance domain. Although exper-
tise can only truly be defined in terms of performance, social attributions
of expertise (e.g., perceptions of expertise, certifications, and status) within
an organization can have significant ramifications on the performance of
groups and teams. Proceeding from this general discussion of the nature
of expertise, we now advance a descriptive and organizational framework
of an array of mechanisms that have been found to mediate expert perfor-
mance across domains.

A Framework of Expertise

Based on the investigations of experts in numerous domains, a number of
general characteristics of expertise can be synthesized (see Bedard & Chi,
1992; Chi, 2006; Feltovich, Prietula, & Ericsson, 2006; Glaser, 1987; Glaser
& Chi, 1988; Hoffman et al.,, 1997). These characteristics are presented as a
framework of expertise in Figure 3.1 and described below. This framework
is best understood from the “prototype of expertise” approach described
earlier, where each factor in the framework enables expert performance
to varying degrees depending on task constraints. Additionally, many of
these factors are highly interrelated (e.g., knowledge organization facili-
tates pattern recognition). We present this framework in two subsections:
first the elements of the prototype of expertise, and subsequently the
development and maintenance of expertise. Thus, this framework illus-
trates the main mechanisms by which experts produce reliably superior
performance as well as the means by which experts develop these perfor-
mance mechanisms.
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FIGURE 3.1
A framework of the components of expertise and its development.

What Are the Characteristics of Expertise?

Context and Task Constraints: Experts Are Masters of Their Domain

The first aspect of our framework is context and task constraints. Expertise
is highly specific to the domain of expertise (Vicente & Wang, 1998; Voss &
Post, 1988). Because expertise is extreme adaptation to task constraints
(Ericsson & Lehman, 1996), it is inherently fragile (Huguenard, Prietula, &
Lerch, 1990). Expertise in one domain does not generalize to another, even
when tasks share many similarities (Eisenstadt & Kareev, 1979), and exper-
tise can break down when the task constraints change. This is true of tasks
involving cognitive or psychomotor skills. In addition to being limited to
a specific domain, expert performance is often dependent upon contex-
tual cues within that domain (Chi, 2006). For example, experts use aspects
of contextual information to help them make decisions. These aspects of
context are not necessarily causally related to the phenomenon, but none-
theless, through experience experts are able to develop sensitivity to pat-
terns of cues that correlate with the problem at hand. This gives experts
an advantage when the performance episode occurs in a familiar context
(Hobus, Schmidt, Boshuizen, & Patel, 1987). For these reasons, it has been
argued that “when studying expertise, the minimum unit of analysis is
the ‘expert in context”” (Hoffman et al., 1997, p. 553). This means that expert
performance is inextricably linked not only to the task constraints but to
the context of performance as well. Thus, our framework depicts context
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and task constraints as encompassing the mechanisms contributing to
expertise and expert performance at large.

Knowledge: Experts Know More!

Of course, the domain limitations of expertise are not surprising given the
importance of domain-related knowledge (Chase & Simon, 1973; de Groot,
1946/1978). Simply put, experts know more about their domain than non-
experts. Although this may appear to be a definitional truism, this point
is nuanced and multifaceted. To explicate this relationship, it is useful to
discuss human long-term memory in terms of a semantic network. From
this perspective, concepts are taken to be nodes connected by links or
relations between concepts, and cognitive processing (such as memory
retrieval) operates by traversing these links (Baddeley, 1997; Quillian,
1969). The knowledge advantage of experts can subsequently be concep-
tualized as a larger semantic network (for a particular domain). Experts
have more concepts (nodes); however, experts do not differ from novices
solely in terms of knowledge quantity. There are striking differences in
terms of the organization of knowledge between experts and novices.
Specifically, the expert’s knowledge is organized around deeper concep-
tual relationships with more robust connections between units of knowl-
edge (Bordage & Zacks, 1984). For example, Chi, Feltovich, and Glaser
(1981) showed that when classifying physics problems, novices tended to
categorize problems based on superficial aspects (e.g., the objects involved
in the problem), whereas experts classified problems based on principles
and methods used to solve the problem (e.g., applicable laws of physics).
In addition to a more conceptual organization of knowledge, experts
maintain a greater amount of “cross-referencing” of their knowledge,
whereas novices have fewer and weaker links between aspects of their
knowledge. In a medical reasoning task, Feltovich, Johnson, Moller, and
Swanson (1984) found that experts’ knowledge of diseases had a rich net-
work of connections linking diseases by shared symptoms, whereas nov-
ices” knowledge was fixed by the most salient features of each individual
disease in isolation from others. Therefore, the expert’s domain-related
knowledge base is more complex than the novice’s due to a greater size (or
amount) of knowledge, a deeper conceptual quality of knowledge, and a
greater density of interrelations between concepts (Chi & Ohlsson, 2005).
This more complex and robust knowledge base increases the ability of the
expert to learn more task-related knowledge; that is, the more a person
knows about a domain of expertise, the easier it becomes to learn even
more about that domain (Hambrick, 2003).

Pattern Recognition: Experts See the World in Patterns

Expertise involves the perception of larger and more meaningful pat-
terns in the environment (Egan & Schwartz, 1979; Engle & Bukstel, 1978;
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Hogarth, 2001). The more robust base of knowledge held by the expert
affords efficient performance through pattern recognition. This advan-
tage is limited to the domain of expertise because it does not involve an
underlying superiority of perceptual abilities in general, but is an artifact
of superior organization of domain knowledge and the development of
memory skills specialized to the task constraints of the domain (Ericsson
& Kintsch, 1995). For example, Lesgold and colleagues (1988) found that
expert radiologists are able to detect patterns and nuances in cue configu-
rations in X-ray films that novice radiologists could not.

This conceptualization of expert performance produced through
increased pattern recognition ability and an extensive knowledge base
was a central component of the first general theory of expertise, proposed
by Simon and Chase (1973). This theory, commonly referred to as chunk-
ing theory, was firmly rooted in the highly influential work of de Groot
(1946/1978) on world-class chess players. His research revealed that expert
chess players did not differ from more novice players in terms of basic
memory capacity or speed of thought. Instead, greater chess skill in the
expert was realized through prior experience with and knowledge of
chess. This finding fit well with assumptions of the burgeoning human
information processing (HIP) theory (Newell & Simon, 1972), specifically,
that normal adults do not vary significantly in working memory capac-
ity, attentional resources, and other cognitive capacities. Synthesizing the
work of de Groot and others with HIP theory, Simon and Chase (1973)
proposed that expertise is the product of prolonged experience with a
domain that allows an individual to acquire a large collection of increas-
ingly complex patterns (of chess pieces) or “chunks” (Miller, 1956). Once
these chunks have been acquired, they are used to retrieve associated
actions (chess moves) when they are perceived again, thus eliminating
the need for an extensive search of memory or analytical reasoning about
what move should be made. This ability to store complex patterns allows
for the rapid perception and response selections that are characteristic
of expert performance and is viewed in chunking theory as the primary
mechanism of expert performance; the role of thinking ahead is mini-
mized (Gobet & Simon, 1996).

The importance of the pattern recognition mechanism of expertise has
been reinforced by investigations of real-world decision making where
characteristics of the environment make the application of formal decision
analyses unrealistic or even impossible (Klein, Orasanu, & Calderwood,
1993). These investigations, collectively carried out under the title natural-
istic decision making (Zsambok & Klein, 1997), examine decision makers in
domains such as medicine, the military, and firefighting, where high levels
of time pressure, uncertain dynamic environments, ill-structured problems,
shifting goals, and high-stakes outcomes define the operational context
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(Orasanu & Connolly, 1993). In these conditions, expert decision makers
do not evaluate multiple decision options. Instead, they engage in recogni-
tion primed decision making (RPD; Klein, 1993). RPD is characterized by
the retrieval of action options, goals, and expectations for a decision based
on the expert’s dynamic experience of a situation. That is, expert decision
makers use environmental cues associated with a prototype or analogue
of their present situation to retrieve a single decision alternative that has
worked in previous similar situations (Klein, 1993, 1998). Expert decision
makers are able to employ mental simulation of the retrieved decision alter-
native in order to diagnose the retrieved solution’s fit with the current situ-
ation and modify it if need be (Hutton & Klein, 1999).

Representations: Experts Understand the Task Domain at a Deeper Level

Related to but distinct from experts” increased pattern recognition ability
and more abstractly and functionally organized knowledge base is experts’
ability to create better representations of situations and problems. Experts
create representations of available information in the environment that
are deeper than those of novices, who tend to build superficial represen-
tations of problems (Glaser & Chi, 1988). Essentially, the expert representa-
tion is more functional and abstract than that of the novice (Feltovich et al.,
2006). Representations with these characteristics afford several advan-
tages, including aiding the recall of relevant information, facilitating the
integration of environmental cues, guiding the process of determining
what information is important to the problem at hand, aiding analogical
reasoning, and supporting the evaluation of possible problem solutions
(Zeitz, 1997). The more ill defined a problem is, the greater the difference
between expert and novice problem representations becomes (Bedard &
Chi, 1992). This is evidenced by the empirical findings that experts spend
more time creating problem (or situation) representations than novices
(Chi et al., 1981; Van Gog, Paas, & Van Merrienboer, 2005). For example,
Randel and colleagues (1996) found that expert electronic warfare tech-
nicians in the U.S. Navy spend more time analyzing the situation in a
naturalistic decision-making task than novices. The novice technicians
spent considerably more time evaluating possible courses of action. For
the expert, building a model or representation of the problem is central
to task performance. Once the situation is represented, the expert can use
his or her highly develop pattern recognition skills afforded by the robust
knowledge base to retrieve and adapt courses of action to the present
context. Better representations of the situation will lead to more effective
pattern recognition and mental simulation outcomes (i.e., the process of
retrieving information appropriate to the present situation will be facil-
itated; the evaluation of the retrieved information’s fit with the current
situation will be improved).
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Memory Skill: Experts Manage Incoming Information—They Encode Better,
Retrieve Better, and Make Associations

The complexity of many domains can exceed the basic limitations on
human information processing such that representing all of the essential
information of a situation necessary for pattern recognition may outstrip
an individual’s working memory capacity. However, as noted, experts
develop adaptations that allow them to overcome this limitation. The
finding that scores on tests of short-term memory (STM) could be greatly
improved with practice (Chase & Ericsson, 1981, 1982; Ericsson, 1985) led
to the theory of skilled memory (Chase & Ericsson, 1981, 1982; Ericsson
& Staszewski, 1989) and ultimately to the theory of long-term working
memory (LTWM; Ericsson & Delaney, 1998, 1999; Ericsson & Kintsch,
1995). LTWM theory asserts that experts develop skills for rapid storage
and retrieval of information into long-term memory (LTM) that effectively
increase the capacity of working memory without changing the tempo-
rary storage capacity of STM. Essentially, “cognitive processes are viewed
as a sequence of stable states representing end products of processing”
(Ericsson & Kintsch, 1995, p. 211), and, by means of acquired memory
skills, these end products can be stored in LTM and kept directly, reliably,
and efficiently accessible through retrieval cues held in short-term work-
ing memory (STWM). This is consistent with findings showing that for
novices, working memory (WM) capacity is more predictive than LTWM
skill of levels of performance on complex cognitive tasks, whereas the
converse is true of experts (Sohn & Doane, 2003, 2004). This means that
before individuals develop LTWM skills for a particular task, their perfor-
mance is bound by limitations of transient storage in STM, a capacity that
does not increase with practice (Oberauer, 2006).

The type of memory skill developed (e.g., encoding strategies, retrieval
structures, and associations with prior knowledge) is determined by the
demands placed on WM by the specific task (Ericsson & Kintsch, 1995).
This explains the domain specificity of expert memory performance. Just
as individuals must learn the basic procedures for successfully complet-
ing a task, they must also develop strategies for encoding and retrieving
information from LTM. Developing effective memory skills requires an
understanding of the task constraints as the individual must be able to
anticipate the retrieval demands involved in task performance (Ericsson
& Kintsch, 1995). Tasks vary greatly in terms of memory demands. Mental
calculation does not require that intermediate calculations be stored for
long durations, and therefore cue-based retrievals that focus on the most
recent information will be optimal. Conversely, tasks that demand large
amounts of information remain durably stored and readily accessible for
times exceeding the limitations of STWM (e.g., expert memory of waiters
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for menu orders, and text comprehension; Ericsson & Kintsch, 1995) and
will require more elaborative encoding.

Automaticity: Experts Have Adaptive Automation

Experts achieve automaticity in the basic skills of their domain (Gentner,
1988; Lesgold et al., 1988). They automate many aspects of their perfor-
mance processes that, for novices, require conscious and effortful control
(Sternberg, 1997). Automaticity is a broad term used to describe changes
in attentional requirements, conscious and unconscious control, and the
speed and accuracy of task performance that sometimes accompanies
extensive learning (Moors & De Houwer, 2006). In general, automated
cognitive processes are faster, less effortful, more autonomous, and less
available to conscious control than nonautomated processes (Logan,
1988). Additionally, automated processes are more rigid or stereotypic.
Automaticity develops for tasks in consistent environments, where cue
configurations appear in a predictable way so that responses can be reli-
ably mapped to stimuli across performance episodes (Logan, 1988). With
large amounts of practice designed to increase performance, the speed
and smoothness of cognitive operations increase, and the amount of cog-
nitive resources required to carry out the processes decreases. In relation
to enabling higher order cognitive processes, automaticity is a means to
overcome the physiological limitations of human information processing
(Salthouse, 1991). As the basic elements of a task become automated, the
expert yields a greater balance of cognitive resources that can be allo-
cated to higher level processes such as self-monitoring and more complex
aspects of task performance. For example, expert typists are able to recite
nursery rhymes while typing (Shaffer, 1975), and reading comprehension
is dependent on the low-level processes of encoding and decoding letters
and words (Wagner & Stanovich, 1996). In this way, complex skill acquisi-
tion can be thought of as incremental building of automaticity in low-level
task processes (Salthouse, 1986).

Metacognition and Self-Regulation: Experts Monitor Their Processes

Although experts develop automaticity in the basic task components of
their domain, they do not lose the ability to monitor their performance
processes. In fact, self-monitoring and metacognitive skills are essen-
tial components of expertise (Feltovich et al.,, 2006; Glaser & Chi, 1988;
Sternberg, 1998). Metacognitive abilities are enhanced by the expert’s
increased level of automaticity in low-level task components as more cogni-
tive resources are available for self-regulation (Glaser, 1987). Metacognition
is the knowledge about one’s own knowledge, cognitive processes, and
performance (Flavell, 1979). It is essential to expert performance as well
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as to the development of expertise. First, the expert’s ability to maintain
awareness of his or her knowledge and task performance processes while
engaged in the task allows the expert to evaluate his or her understanding
of the situation; determine when the available information is inconsistent,
unreliable, or incomplete; and decide when to continue analyzing a situa-
tion and retrieving additional information (Cohen, Freeman, & Thompson,
1998; Cohen, Freeman, & Wolf, 1996). Second, from a developmental per-
spective, metacognition during task performance is necessary for improv-
ing performance processes. The developing expert must be aware of his
or her performance processes in order to make adjustments and improve-
ments. Experts are better at detecting their errors, why the error has
occurred, and when they need to evaluate their problem solutions (Glaser &
Chi, 1988), factors that improve both the development of expertise and task
performance. Additionally, the use of self-evaluation and self-monitoring
has been shown to reduce the effects of acute stress on task performance
(Baumann, Sniezek, & Buerkle, 2001), a means by which experts maintain
high levels of performance when faced with high-stress conditions.

There are three general elements of self-regulation, specifically, the self-
regulation of the environment surrounding task performance, of one’s
internal cognitive and affective states and processes, and of the behavioral
processes of task performance (Bandura, 1986). All three of these have been
identified as crucial aspects of expertise in three phases of a self-regulatory
cycle: forethought, performance control, and self-reflection (Zimmerman,
2006; Zimmerman & Campillo, 2003). During the forethought, or preper-
formance planning, phase, experts engage in goal setting. The expert’s
goal setting involves a combination of both process and outcome goals,
whereas novices tend to focus more strictly on setting outcome goals. The
expert effectively selects strategies, or means to reach the set goals. Dur-
ing task performance, experts engage in monitoring, evaluation, and
attentive guidance of their own performance (Zimmerman, 2006). Experts
use such methods as self-instruction, the use of imagery, the application
of task strategies, effective time management, seeking help and feedback
from others, and structuring their environment to facilitate learning
and performance. Most essentially, the experts are able to more effec-
tively observe and record their own performance processes (Kitsantas &
Zimmerman, 2002). This record of performance feeds into self-evaluation
during the self-reflective phase. Here, experts evaluate their performance
in relation to set criteria. The selection of appropriate criteria is essential
to evaluating performance in a way that further develops expertise. If a
performance criterion is set too high, motivation can be diminished; and,
conversely, if the criteria are not challenging, performance gains are not
likely (Locke & Latham, 2002).
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How Is Expertise Developed and Maintained?

Like most developmental phenomenon, the acquisition of expertise can be
viewed as a differentially weighted interaction between inherent capabili-
ties (nature) and training and experience (nurture) (Ericsson & Lehmann,
1996), and, in fact, a good deal of recent expertise research has focused
on ascertaining the relative weights of this interaction. That is, to what
degree is expert performance a function of appropriate forms of practice
rather than innate talent (Shiffrin, 1996)? Although both perspectives
have their advocates, the experience-based view perspective has received
the most empirical support. The simplest version of this view holds that
expertise is a function of years of experience in the domain of expertise.
However, the empirical link between experience in a field and levels of
performance is weak at best (Bedard, 1991; Bonner & Pennington, 1991;
Ericsson & Lehman, 1996; Quifiones, Ford, & Teachout, 1995), suggesting
that experience in general is not enough to increase performance to expert
levels. This section provides a description of the characteristics of practice
and experience and of the learner (feedback-seeking behavior, long-term
goals, and motivation) that contribute to the development of expertise.

Deliberate and Guided Practice: Experts Engage in Deliberate
and Guided Practice

In domains with long-established traditions of skill development and
instruction (e.g., sports and the performing arts in particular), training
programs are developed by experienced coaches and teachers. These
instructors individualize practice opportunities for a particular student’s
place in the continuum of development from novice to expert (Ericsson &
Charness, 1994). These training programs utilize repetition to fine-tune
specific aspects of performance. Activities that most effectively increase
performance levels are collectively known as deliberate practice—a “highly
structured activity, the explicit goal of which is to improve performance”
(Ericsson, Krampe, & Tesch-Romer, 1993, p. 368). There are four condi-
tions that must be met for an activity to be classified as deliberate practice
and result in optimal performance improvement (Ericsson et al.,, 1993):
(@) Learners must engage in repetitive performance of the same task or
similar tasks with minor variations, (b) learners should receive immedi-
ate feedback that can be used to modify performance, (c) the task should
build on the learners’ preexisting knowledge so that it can be understood
in a brief period of time, and (d) the learner should be motivated to exert
the required effort to improve performance.

Although the theory of deliberate practice most readily explains
expert performance in domains where individuals train extensively for
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a specific performance (e.g., sports or music), it has relevance for modern
organizations as well. Sonnentag and Kleine (2000) argued that deliberate
practice activities in a work context may look substantially different from
those witnessed in such disciplines as sports and the arts. Specifically,
they stated that

deliberate practice may not comprise extensive rehearsal of difficult
tasks and sub tasks or the refinement of isolated processes, but a wide
range of activities such as extensive preparation of task accomplish-
ment, gathering information from domain experts, or seeking feed-
back. (Sonnentag & Kleine, 2000, p. 89)

They differentiated between two types of task-supporting behavior.
Behavior engaged in to increase immediate task performance is support-
ive, but it is not deliberate practice because its purpose is not to develop
performance abilities in a global or long-term sense. Behaviors engaged
in on a regular basis during task performance that serve the additional
purpose of improving competence over the long run can rightly be con-
sidered as deliberate practice activities.

Continuous Learning: Experts Take the Long View of Development

As detailed above, the path to excellence requires large amounts of effort
and copious amounts of experience that have been specifically designed
to afford the optimal conditions for increasing performance. The devel-
opment and subsequent maintenance of expertise require such intensive
effort over such a prolonged period of time that they are best viewed as
lifelong challenges. Although expertise can be viewed as the product of
successful training and experience, it is never a final product. As surely
as effort was involved in developing the abilities of expert performance,
effort is involved in the maintenance of expert performance. Krampe and
Ericsson (1996) found that aging experts are able to maintain high lev-
els of performance in domain-specific tasks despite suffering the normal
age-related decline in general processing speed. These aging experts were
able to do so by maintaining deliberate practice activities. Therefore, con-
tinued engagement in deliberate practice is necessary to maintain high
levels of performance (see Krampe & Charness, 2006).

Motivation: Experts Want to Learn—All the Time

Motivation is perhaps the most important component of expertise pre-
sented in this framework. Sternberg (1998) placed motivation at the cen-
ter of his model of developing expertise. In this model, various types
of extrinsic and intrinsic motivation (e.g., achievement and self-efficacy
motivation) are viewed as indispensable to the development of expertise
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as these are the forces that drive individuals to learn and develop their
abilities. In reports of her investigations of children with precocious abili-
ties in the visual arts, Winner (1996) described what she called the “rage
to master,” an intense drive to master a specific domain of performance.
Glaser (1987) spoke of the development of expertise in terms of a shift
in the agency of learning. That is, as performance improves, there is a
change in the driving force behind learning activities. As development
proceeds, a learner progresses through three general phases. The first
stage is characterized by external support, wherein parents, teachers,
coaches, and the like provide scaffolding and help to organize the envi-
ronment so that it is optimal for learning. The second stage is a transi-
tion period, where external support begins to wane. External scaffolding
is replaced with apprenticeship-style learning and guided practice that
foster self-monitoring and regulation. This feeds into the final stage of
development—self-regulated learning. Here, learners take control of the
learning environment, build and engage in challenging practice oppor-
tunities, and receive feedback on and diagnose their own performance.
External support is limited and characterized by asking for advice from
mentors, coaches, competitors, and the like. From this high-level view of
the course of developing expertise, it is apparent that a strong motivation
to learn is key to developing and engaging in learning activities without
external support, supervision, or acute pressure to do so. It is the driving
force that sustains practice activities and ensures that the learner contin-
ues to improve after formally structured training ends and external sup-
ports are removed.

Four types of motivation have been identified as being especially
important to the development of expertise (Zimmerman, 2006). First, self-
efficacy beliefs (i.e,, a person’s belief in his or her ability to perform effec-
tively) are important in that higher self-efficacy leads to a learner setting
higher goals and being more committed to reaching those goals (Cleary
& Zimmerman, 2001; Locke & Latham, 2002; Zimmerman, Bandura, &
Martinez-Pons, 1992). Second, learners’ goal orientations have a large
impact on their development. For instance, focusing on outcome or per-
formance goals can have a deleterious effect on development when the
acquisition of skill is the primary objective. In this situation, setting a chal-
lenging learning goal will draw attention away from the end result and
place it on the exploration and development of effective performance strat-
egies (Seijts & Latham, 2005). Learning goals are associated with higher
levels of cognitive engagement (Graham & Golen, 1991). Third, experts
tend to value the ultimate outcomes of the development process; they are
motivated by an attraction to positive outcomes and not an attempt to
avoid negative outcomes (Pintrich, 2000). Fourth, experts tend to value
the task in and of itself (Karniol & Ross, 1977), and they tend to continue
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performing the task and striving for improvement even in the absence of
immediate rewards (Kitsantas & Zimmerman, 2002).

Long-Term Goals: Experts Have Long-Term Goals

The 10-year rule (i.e., the recurring trend that expert performance in classi-
cally studied domains requires approximately 10 years of sustained train-
ing) in the development of expertise highlights the importance of having
long-term goals when pursuing expert levels of performance. Developing
experts cannot focus solely on immediate performance improvements
or on reaching some static level of performance. Specifically, experts
must value the process of becoming an expert—the process of continu-
ous learning and adaptation to changing task constraints. There has
been increasing support for the notion of maintaining learning goals in
comparison to outcome or performance goals when engaged in activities
focused on developing knowledge and skills (Seijts & Latham, 2005). A
learning goal focuses the learner’s attention on discovering new perfor-
mance processes or modifying existing performance processes instead
of focusing on outcomes. This builds the type of understanding that is
characteristic of adaptive expertise (i.e., the ability to alter or invent new
procedures) as well as avoids the potential damage to motivation and self-
efficacy caused by a unitary focus on near-term performance outcomes.
Therefore, experts take the long view of the learning process; they main-
tain long-term learning goals.

Feedback Seeking: Experts Seek Diagnostic Feedback

Developing experts must receive feedback in order to make the adjust-
ments to their performance processes that enable higher levels of per-
formance to be reached. Feedback is instrumental to the learning process
in general and to deliberate practice in particular. Sonnentag (2000) found
that expert performers actively sought more feedback from colleagues
in comparison to moderate performers in technical jobs (e.g., software
design and engineering). Developing experts must proactively seek input
from individuals with higher levels of expertise. Self-motivated feedback-
seeking behavior on the part of the learner is critical to the development
of expertise. In addition to seeking feedback on their own performance,
experts use narratives to learn from the mistakes and successes of oth-
ers. Although the use of narrative by experts is a relatively new research
topic, it promises to inform our understanding of how experts make sense
of and learn from experiences in complex organizational environments
(Fiore, McDaniel, Rosen, & Salas, 2007; Snowden, 1999).

In sum, this framework presents an overview of the mechanisms that
mediate expert performance and the process of developing expertise in
various domains. The specific attributes of expertise in any one particular
domain are the product of a long development process through which
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learners adapt their performance processes to task domains through fre-
quent and consistent deliberate practice activities. The following section
provides a set of principles for developing expertise in organizations.
These principles are offered as a preliminary guide to the process of
applying the expertise literature to the tasks faced by industrial and orga-
nizational psychologists.

Principles for Developing Expertise at Work

For researchers and practitioners in the field of training, a main goal is to
improve the methods by which we are able to produce skilled workers.
The ideal end product is more people performing at higher levels. In the
preceding sections, we presented a general framework of the mechanisms
of expert performance and development. In this section, we offer a set of
preliminary principles for leveraging the expertise literature into guid-
ance for organizations attempting to develop experts. These principles are
organized around the five elements of the “mechanisms of development”
in our framework presented earlier.

Deliberate and Guided Practice

What types of training programs are required to develop experts within
organizations? What are the central characteristics of such programs?
The expertise literature is clear; expertise is a lifelong challenge requiring
learners to commit to frequent and consistent practice of skills. Much of
the learning that will be done in such a pursuit naturally occurs outside
of formalized training programs. Self-guided (or self-monitored; Glaser,
1996) learning drives much of the progress toward expertise, especially
in later phases of development. In organizational contexts, these activities
may be less distinguishable from work performance than in classically
studied domains of expertise (e.g., chess or sports). Deliberate practice is
separate from work performance; however, the experience of work prac-
tice can be maximized by applying aspects of the features that make
deliberate practice so effective. An essential feature of deliberate practice
is feedback, and more specifically, feedback that is diagnostic of perfor-
mance processes. Diagnostic feedback allows learners to determine the
causes of both effective and ineffective performance. This information
drives the learner’s adjustment of performance processes necessary for
producing higher levels of performance outcomes. An example of this is
the retrospective review of patient data by physicians. These medical doc-
tors attempt to replay their diagnostic reasoning to detect shortcomings in
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their processes and knowledge base. This activity drives the development
of skill. Therefore, the first principle advanced seeks to leverage work
experiences into learning experiences:

Principle 1: Enable learning and development through diagnostic
feedback of work performance.

“The principal challenge for attaining expert performance is that fur-
ther improvements require continuously increased challenges that raise
the performance beyond its current level” (Ericsson, 2003b, p. 116). In an
organizational context, this means that personnel must be able to engage
in activities beyond their current levels of competence. Avoidance of
adverse outcomes for the organization (e.g., increased likelihood of errors,
or decrease in safety) caused by such activity in the course of job perfor-
mance limits the ability of learners to engage in task performance outside
of their skill level. Various strategies can be used to address this obstacle
(e.g., providing simulations of various fidelities), but developing experts
need to engage in tasks that are just outside of their current skill level with-
out fear of causing harm to individuals or incurring negative effects for
the organization. This means that learners will need skill-building activi-
ties to engage in that are outside of their work performance. Therefore, the
following two principles are advanced.

Principle 2: Provide safe environments to make mistakes.

Principle 3: Provide opportunities for practice inside and outside of
work performance.

There is no doubt that a large portion of the developing expert’s knowl-
edge and skill acquisition occurs informally in the organization (e.g., on-
the-job training, coaches, and mentors; Chao, 1997); however, the value of
formalized learning can be maximized with the use of training tools. For
example, Cornford and Athanasou (1995) attributed the relatively small
number of occupational experts in the workforce to a reliance on “experi-
ence” and a lack of emphasis on training programs that push skill levels
to the highest levels. To maximize the return on investment of training
programs designed to build expertise, prepractice tools should be pro-
vided to learners (Cannon-Bowers, Rhodenizer, Salas, & Bowers, 1998).
There are a variety of tools available (e.g., advanced organizers, atten-
tional advice, goal orientation, and pretraining briefs), and each of these
operates via different mechanisms to assist the learner in maximizing the
training opportunity and integrating the newly trained skills and knowl-
edge with preexisting knowledge and skills.
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Principle 4: Provide prepractice tools for learning activities.

Principle 5: Draw explicit connections between new and previously
held knowledge and skills.

When developing experts are engaged inlearning activities outside of their
present skill levels, the use of guided errors can help to develop awareness
of performance processes and expedite learning. With this approach, learn-
ers are guided into and out of faulty performance processes. This process
is associated with higher levels of performance (accuracy and efficiency) as
well as higher self-efficacy (Lorenzet, Salas, & Tannenbaum, 2005). An addi-
tional approach is to provide learning activities with a range of variations
in the task. These variations will lead to more adaptive expertise, the ability
to transfer to a wider variety of situations (Holladay & Quifiones, 2003).

Principle 6: Use guided errors to accelerate learning and concep-
tual understanding.

Principle 7: Provide variability in learning activities.

What are the issues involved in measuring and diagnosing expert per-
formance in organizations? As discussed earlier, the accurate identification
of expertise is important within an organization. The accurate identifica-
tion of expertise improves group and team outcomes. Additionally, the
identification of experts is essential to the success of coaching or mentor-
ing programs. General findings within the expertise literature (Camerer
& Johnson, 1991) resonate with industrial and organizational psychology
literature (Quifiones et al.,, 1995) in that years of experience or certifica-
tions and other social attributions are poor predictors of performance
levels. Therefore, when evaluating expertise within an organization for
any reason, consistently and reliably superior performance on objective,
representative tasks of a domain is the gold standard by which expertise
should be evaluated.

Principle 8: Objective performance is the “brass ring” for evaluat-
ing expertise.

Continuous Learning

Given the domain specificity of expertise and the ever increasing rate
of change in the skills necessary for varieties of performance within
organizations, learners need guidance in selecting the skills and
knowledge domains they should be developing over time. In the spirit
of the great one, Wayne Gretzky, learners should be skating to where
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the puck will be, not to where it is. Information about the direction
of the planned or likely future course of the organization can be used
by learners to direct their self-guided learning. By delineating what is
or likely will be of value, the chances of an individual developing rigid
and obsolete expertise is decreased. Therefore, the following proposi-
tion is advanced:

Principle 9: Provide information on likely future directions for
the organization and skill sets and knowledge bases of value
to the organization.

Optimal learning environments and deliberate practice activities have
very specific characteristics. By providing personnel with an overarch-
ing framework of how to develop their own expertise, organizations
can support the development of self-monitored learning on the part of
developing experts. The training and support needs of an individual
will change throughout the course of development, and the organiza-
tion should be responsive to this. Beginners need scaffolding and more
formalized structuring of the learning environment. Intermediate learn-
ers need help in developing the self-monitoring skills necessary to con-
tinue with higher levels of skill and knowledge development. Advanced
learners need access to mentors, coaches, and competitors for feedback,
advice, help, and guidance with practice activities. This leads to the fol-
lowing propositions:

Principle 10: Support changing learning needs throughout the course
of development.

Principle 10a: Provide “phase-appropriate” scaffolding for begin-
ning learners.

Principle 10b: Provide training on independent learning and self-
monitoring for intermediate learners.

Principle 10c: Provide access to guidance from mentors for advanced
learners.

Motivation to Learn and Long-Term Goals

How can organizational interventions affect the motivation to become
an expert? The literature is clear on the role of motivation in develop-
ing expertise—the appropriate amount and focus of motivation are criti-
cal to learning efforts extended over long durations of time. There are
several implications from the expertise literature on what organizations
can do to foster the motivation of their employees and direct it toward
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learning objectives. In terms of reward systems, organizations can focus
on performance improvements instead of reinforcing performance lev-
els. Rewarding a particular level of performance will work to develop
an asymptote at that level of performance. If the major reward is given
for improvement of performance levels, that will create motivation for
continuous development. Additionally, organizations can invest in the
development of the self-efficacy of their employees. Focusing developing
experts’ attitudes toward learning and their development of self-efficacy
is an important step in a long-term development process. Learners with
high self-efficacy are more likely to engage and sustain in prolonged
endeavors of learning. This can be approached in several ways, includ-
ing framing learning and training experiences so that they are per-
ceived as promoting excellence versus remediating poor performance
(Quifones, 1995). Additionally, learning goals should be reinforced by
the organizational policy and culture. Learning goals are positively
associated with higher levels of motivation to learn, whereas outcome
goals have an inverse relationship with motivation to learn (Colquitt
& Simmering, 1998). Additionally, learners should have choices in the
course of their development. This increases the satisfaction and motiva-
tion of employees in their own development (Deci & Ryan, 1985; London
& Smither, 1999; Pritchard, 1995). This type of “empowering” work
environment will encourage employees to take learning into their own
hands, an increasingly important factor as learners reach higher levels
of development. With these points considered, the following principles
can be advanced:

Principle 11: Reward performance improvements instead of perfor-
mance levels.

Principle 12: Frame learning experiences to improve self-efficacy.
Principle 13: Reinforce learning goals.

Principle 14: Create “empowering” work environments.

Feedback Seeking

How can feedback be generated that assists people to continue their devel-
opment? As previously discussed, feedback must be diagnostic. That is,
it must include information about performance processes as well as out-
comes. In relation to outcomes, individuals must have a way of gauging
organizational expectations and performance criteria. This must be pro-
vided on a level of granularity that enables the learner to evaluate his or
her own performance.
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Principle 15: Provide organizational goals and performance criteria
at a level that enables feedback.

Principle 16: Encourage feedback-seeking behaviors.

Principle 17: Provide feedback that affords the diagnosis—the deter-
mination of causes—of performance.

Research Needs: The Road Ahead

It is an exciting time for the field of expertise studies, and it is the intent of
this chapter to bring some of that excitement (and knowledge base) to the
organizational context. Through the discussion of definitions, framework,
and principles presented in this chapter, two points become salient. First,
there is a large and ever increasing amount of theoretical and empirical
work on the nature of expertise and its development, emphasizing that
expertise is acquired and not a product of innate talent. Second, although
some implications of this work are clear for organizational contexts, there
is much to be done in “mining” the expertise literature for guiding orga-
nizational practices related to training and development. We have out-
lined much of the existing literature on this topic, but the picture is far
from complete. Much of the systematic and scientific expertise literature
involves domains and tasks that are tightly constrained (i.e., they involve
a stable task structure with clear boundaries to the domain). This is fre-
quently not the case in organizations. The expertise literature has been
applied in complex real-world environments resulting in promising suc-
cesses (e.g., Salas & Klein, 2001). However, an overarching research need
is a better understanding of what findings from the expertise literature
developed around tightly constrained tasks generalize to organizational
contexts. Within this broad research need, we next provide a set of four
general questions and associated specific issues that need to be addressed
more fully than is presently possible with available research. These ques-
tions and issues are summarized in Table 3.1.

First, how do you structure experience at work to develop expertise? How can
you leverage daily opportunities for practice and learning into continu-
ous development and pursuit of the lifelong challenge of expertise? Given
the importance of informal learning and the necessity of large amounts
of daily practice activities to attain expert levels of performance, this is
an especially critical research issue. Workers in modern organizations do
not have the resources in time or practice activities to cleanly separate
learning from performance, as is the case in more traditional domains of
expertise. Therefore, understanding how performance on the job can be
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TABLE 3.1
Summary of Research Agenda
Research Question Research Needs
1. How do you * An understanding of how daily work activities can be
structure experience maximized as learning opportunities
at work to develop ® Methods for maximizing the effectiveness of coaching and
expertise? mentoring

¢ Guidance in balancing informal and formal learning to
maximize expertise development

Articulating the types and degrees of training variability
that contribute to the development of expertise

2. What are the ® Methods for capturing and developing the “rage to
individual master” (i.e., the high levels of motivation needed for
characteristics that sustained development)

lead to expertise? Abetter understanding of effective feedback-seeking

behavior and how to develop it

3. What metrics need to Methods for identifying experts for coaching and

be developed in order mentoring and matching these experts with developing
to diagnose expert experts
performance? ® Methods for generating diagnostic feedback from work

activities
® Methods for understanding change in performance over
time when the demands of the task change over time

4. What organizational * An understanding of how to set and articulate organiza-
variables facilitate or tional goals in a way that affords diagnostic feedback
hinder the ® Methods for forecasting knowledge and skill sets that will
development of be useful to the organization in the future
expertise? ¢ The development of reward systems that balance

immediate performance and long-term development

maximized as a learning opportunity is essential. For example, how can
formal and informal learning be leveraged and balanced to achieve maxi-
mum learning and development? Coaching and mentoring are critical to
the development of more advanced learners, but a better understanding is
needed of how to match developing experts with more proficient perform-
ers. This is related to measurement issues in that coaches and mentors
should be selected based on performance levels; however, there are likely
interpersonal factors that will influence the effectiveness of the relation-
ship. Of course, formal training has a role in the development of expertise.
A critical need here is a better understanding of what types and degrees
of variability in learning activities are appropriate for a given domain.
Second, what are the individual characteristics that lead to expertise? It has
been strongly argued that expertise is a function of time spent in pur-
poseful skill acquisition activities and not of talent. However, we know
that motivation to learn is essential for persevering in these activities over
years of development. Therefore, an important research question is, how
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do we capture the “rage to master”? Because the development of exper-
tise involves maintaining the direction of high levels of energy toward
long-term goals over many years, it is unclear to what degree external
factors are influential in maintaining these levels of motivation. In fact,
experts tend to persist with practice activities in the absence of external
reward. So, can the rage to master be developed effectively, and if so, how?
If not, how can individuals be selected who are capable of maintaining
motivation directed at long-term learning goals? Similarly, we know that
feedback-seeking behavior is a critical component of building expertise,
but we do not have a detailed understanding of what drives this process,
of why some people actively seek feedback about their performance and
others do not. A more nuanced understanding of what types of feedback-
seeking behaviors are most effective and how to develop these within per-
sonnel is called for as well.

Third, what metrics do we need to develop in order to diagnose expert per-
formance? The measurement and identification of expert performance are
essential for providing the feedback necessary for guided practice. In
traditional expertise domains (e.g., chess or sports), this task is relatively
simple when compared to the ill-defined tasks in organizations. Given
that performance measurement and the associated criterion problems
are long-standing issues, what are the best ways to generate diagnostic
feedback in organizational contexts? If diagnostic feedback can be tied to
the measurement of daily work activities, this would help to maximize
learning from task performance, a critical need given the limitations on
time that can be devoted to pure practice activities. To complicate mat-
ters, tracking the development of expertise over years requires assessing
growth and change over time, which will frequently have to be consid-
ered in the context of changing task constraints (i.e., assessing change in
performance in a job whose performance demands change).

Fourth, what organizational variables facilitate or hinder the development
of expertise? What are the characteristics of an organization that afford
the development of expertise within its staff? As discussed in the intro-
duction of this chapter, organizations are spending more on employee
development, but formal training and development programs are only
one facet of creating experts. Therefore, understanding how an organi-
zation can configure itself to build expertise is a topic of great impor-
tance. Because of the importance of high levels of motivation sustained
over long periods of time to the development of expertise, organiza-
tional reward systems play a critical role. There is a need here for a
better understanding of how to balance reinforcement of immediate
performance (which is the near-term necessity) and long-term learn-
ing goals (which are necessary to build and maintain expertise and
future levels of performance). Frequently, these goals may be at odds
with one another. So, how can organizations effectively manage these
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competing goals? Related to this is the ability of the organization to
set goals that are macro enough to guide the organization and yet of a
fine enough granularity that they afford feedback on individual perfor-
mance. Because the organization must adapt to a changing economy,
the expertise of its personnel must adapt as well. How can organiza-
tions provide meaningful guidance to its employees on what knowl-
edge and skill sets they should be developing to prepare for future
organizational needs?

The overarching theories of expertise and its acquisition are likely
applicable in many organizations; however, the task constraints within
an organization will dictate the specifics of the development process. It is
likely that the organizational sciences will need to build from and adapt
to the extant theories of expertise in order to synthesize more guidance
for developing interventions, programs, and mechanisms for developing,
maintaining, and retaining the expertise of its personnel.

Concluding Remarks

We live in a flat world now, a world where those who learn the fastest
and those who know more win. And so expertise, its nature, and its
development are crucial to organizations. Organizations that develop
experts, those that motivate the acquisition of expert performance, those
that provide opportunities for learning and development, those that cre-
ate mechanisms and initiatives to develop expertise, and those that value
human capital at its best will thrive. We hope that this chapter motivates
organizations to reach out to the expertise literature. We hope this will
motivate scholars to cultivate robust research agendas and to generate
evidence-based principles on how to develop, promote, motivate, and
refine expertise in organizations.
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Kraiger, Ford, and Salas (1993) argued that to advance the science and prac-
tice of training evaluation, it was necessary to move toward a conceptually
based classification scheme of learning based on a multidimensionality
perspective. They examined learning taxonomies from educational and
cognitive science disciplines (e.g., Bloom, 1956; Gagne, 1984; Krathwohl,
Bloom, & Masia, 1964) and developed a classification scheme of learning
outcomes that included three major learning outcome categories: cogni-
tive, skill based, and affective.

For each of these three categories, Kraiger et al. (1993) reviewed rel-
evant theory and research from a variety of disciplines to identify
key learning constructs. Cognitive learning outcomes included verbal
knowledge, knowledge organization, and cognitive strategies. Skill-
based outcomes included issues of compilation and automaticity. Affec-
tive outcomes included issues of attitude change and motivational shifts
in terms of mastery goals, self-efficacy, and goal direction. Once the
constructs were described, measurement issues relevant to each of these
learning constructs were discussed and methods for training evalua-
tion proposed.
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It has been over 15 years since this classification scheme was proposed
to provide the training field with a multidimensional perspective to learn-
ing outcomes. Although the classification scheme was focused on train-
ing evaluation, the researchers stated that the ultimate goal was to spur
additional research to advance our understanding of training effective-
ness. As discussed by others (e.g., Cannon-Bowers & Salas, 2001; Kraiger,
2003), training evaluation addresses the question of whether (or not) train-
ing worked, whereas training effectiveness addresses the question of why
it worked (or not). Identifying specific learning outcomes linked to desired
training outcomes is critical not only for evaluating training but also for
understanding the individual, training design, and work environmental
factors that have the greatest impact on learning and training transfer out-
comes (Goldstein & Ford, 2002).

The purpose of this chapter is threefold. First, we examined training
research on evaluation since 1993 by analyzing the 125 research studies
that have cited Kraiger et al. (1993). This investigation was used to identify
key trends in training evaluation research. Second, we examined the liter-
ature for new evaluation methodologies that have been created since 1993.
In particular, we focused on two cognitive outcomes (mental models and
metacognition) and two affective outcomes (goal orientation and attitude
strength). In this way, we could track innovative advances in research
on these constructs and discuss the implications of these advances for
improving training evaluation and training effectiveness research. The
chapter concludes with research directions relevant to increasing our
evolving understanding of learning outcomes.

Four Trends in Learning Outcomes Research

An examination of the 125 studies citing Kraiger et al. (1993) reveals four
research trends. First, it is clear that more researchers are increasingly
taking a multidimensional perspective to learning. A majority of the
empirical studies in our sample cited Kraiger et al. in their introduction
as justifying the need for taking a multidimensional approach to learning,.
For example, Kozlowski et al. (2001) stated,

Kraiger et al. (1993) have called for research that elaborates the nomo-
logical network around cognitive, affective, and behavioral training
outcomes. By examining a full spectrum of outcomes, and their theo-
retical influences, we begin elaborating linkages among individual
differences, training interventions, learning, performance and adapt-
ability for complex dynamic tasks. (p. 3)
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A second example comes from Yi and Davis (2001), who justified their
outcome measures by stating that consistent with Kraiger et al. (1993),
they measured cognitive, skill-based, and affective dimensions through
a multiple-choice knowledge test, a variety of skill-based problems, and
affective reactions scales, respectively. Practice-oriented articles have
also noted the need to take a broader approach. For example, in a Public
Personnel Management article, Ivancevich and Gilbert (2000) noted that the
Kraiger et al. framework

provides diversity management training researchers and advocates
with a model that requires that cognitive, skill based or affective out-
comes be assessed. This model, which highlights outcomes, could
provide a starting framework for enabling an evaluation of what a
diversity training program is attempting to achieve. (p. 84)

The second major trend occurring in the literature is that empirical
research has emphasized cognitive and affective learning outcomes rela-
tive to skill-based outcomes. This trend is not surprising because Kraiger
et al’s paper (1993) was one of the first “cognitively oriented” training
evaluation papers and stressed the need to shift away from a strong
behavioral emphasis to a more general understanding of learning, includ-
ing cognitive and affective change. This cognitive-affective focus is con-
sistent with the current zeitgeist of much of the I/O field and a break from
historical trends in which training researchers emphasized the impor-
tance of primarily measuring behavioral change (Kraiger & Ford, 2007).
Yet, although Kraiger et al. promoted the use of additional measures of
cognitive and affective outcomes, they also called for more construct-
relevant measures of skill development. One good example of a study on
skill development was conducted by Yeo and Neal (2004). They described
quadratic effects that they found relevant to rate of performance improve-
ment as learners transitioned to the compilation phase of skill acquisition.
There is a need for more studies that investigate better ways of measuring
skill acquisition and retention.

A third trend is increased sophistication in measuring cognitive learn-
ing outcomes. Researchers are going beyond verbal or declarative knowl-
edge (i.e, measuring learning through multiple-choice tests of basic
knowledge) to measuring procedural or more strategic knowledge and
knowledge structures such as mental models. For example, a number
of studies have measured mental models (knowledge structure) as an
indicator of learning and as a predictor of training transfer (e.g., Day,
Arthur, & Gettman, 2001; Kozlowski et al., 2001; Marks, Sabella, Burke,
& Zaccaro, 2002; Mathieu, Heffner, Goodwin, Salas, & Cannon-Bowers,
2000). Sandberg, Christoph, and Emans (2001) emphasized the impor-
tance of not only assessing declarative knowledge but also measuring
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“strategic knowledge” (which Kraiger et al., 1993, described as procedural
knowledge) defined as mental activities facilitating knowledge acquisi-
tion, organization, and application.

The fourth trend concerns the measurement of affective outcomes.
A number of researchers cited the importance of measuring affective
outcomes other than trainee reactions to the quality of the training
received. For example, Hsieh and Chao (2004) noted the need to incor-
porate affective changes, such as increases in motivation, as indicators
of training effectiveness. Nevertheless, as noted by Colquitt, LePine,
and Noe (2000) in their meta-analysis, many researchers continue to
measure reactions to or satisfaction with training and fail to incorpo-
rate additional attitudinal outcomes. Even among those who did adopt
a broader approach to affective outcomes, posttraining self-efficacy
was the only motivational outcome that has been researched with any
frequency. Alternative attitudinal indicators of learning have been
largely ignored.

As with any chapter, there is a need to focus our attention to a few key
issues. Based on the analysis above, we decided to focus on advances in
our understanding of cognitive and affective learning outcomes. In discuss-
ing cognitive outcomes, we make a renewed call for research beyond basic
declarative knowledge as important indicators of learning. In regard to affec-
tive outcomes, we focus on the need to broaden our efforts beyond reaction
measures and measures of self-efficacy to issues of changes in goal orienta-
tion, attitude strength, and implicit attitudes as a function of training.

Cognitive Learning Outcomes

Kraiger et al. (1993) stated that knowledge acquisition has traditionally
been focused on verbal knowledge as assessed by achievement tests
administered at the end of training. Research in the cognitive sciences has
highlighted the complex and dynamic nature of the knowledge acquisition
process, with the acquisition of verbal knowledge serving as a foundation
for cognitive skill development (e.g.,, Anderson, 1982). For more advanced
learners, it may be more useful to measure the level of procedural knowl-
edge (knowledge of the how, what, and why) that a trainee has obtained.
Concurrent with an increase in a trainee’s verbal and procedural knowl-
edge is the development of more meaningful structures for organizing
knowledge. These structures allow people to draw inferences, make
predictions, understand phenomena, and decide which actions to take
(Johnson-Laird, 1983). Kraiger et al. (1993) described the emerging research
on mental models, which trainees can use to describe task functions and
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forms, explain the integration of various tasks, and anticipate future task
requirements (Rouse & Morris, 1986).

Kraiger et al. (1993) also stressed the importance of measuring higher
order learning as indicated by the development and application of cogni-
tive strategies by trainees. As knowledge continues to be compiled and
organized in memory, more elegant task strategies can emerge. Therefore,
the use of executive functions and strategy development could serve as
capstones for training evaluation. In particular, Kraiger et al. focused on
metacognition, defined as the knowledge of one’s own cognition and the
regulation of cognitive processes such as planning, monitoring, and revis-
ing goal-appropriate behavior.

Studies Examining Procedural Knowledge and Mental Models

Multiple studies have moved beyond measuring simple declarative knowl-
edge. A systematic set of studies by Kozlowski and his colleagues (Bell
& Kozlowski, 2002a, 2002b; Kozlowski & Bell, 2006) has distinguished
between what they call basic (declarative) knowledge and strategic (pro-
cedural) knowledge. They also linked these knowledge differences to two
different transfer outcomes: basic performance and strategic performance.
For example, using confirmatory factor analysis, Bell and Kozlowski
(2002b) showed that declarative and procedural knowledge scales were
indeed measuring two different latent aspects of knowledge acquisition.
They also found that the level of procedural knowledge was a predictor of
performance on the more complex generalization task, whereas declara-
tive knowledge was not. More research distinguishing between these two
types of knowledge is needed to build further the nomological network of
knowledge outcomes.

As noted by Yi and Davis (2001), as trainees gain in procedural knowl-
edge, they refine the cognitive structures used to organize and access that
knowledge. Jonassen (1995) emphasized that the ability to reliably and
validly measure changes in users” mental models can help us to assess
the degree to which advanced knowledge and problem-solving skills
were acquired during training. Several potentially useful criteria have
emerged for assessing the quality and utility of individual mental mod-
els (Jonassen). These criteria include model coherence, personal relevance,
integration, fidelity with the real world, imagery, complexity, applica-
bility, and inferential ability. Consequently, it is not surprising that the
measurement of mental models as an indicator of learning has expanded
and become more mainstream. For example, Kaplan and Black (2003) used
mental models and the concept of animation to allow trainees to under-
stand how the differentiation of model elements (water temperature, soil
density, terrain, etc.) interacts and causally impacts outcome variables
(floods, mudslides, erosion, etc.). Mental-model quality has also been
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found to predict outcomes over and above more traditional measures of
knowledge acquisition. For example, Davis, Curtis, and Tschetter (2003)
found that the quality of a trainee’s structural knowledge (operational-
ized as closeness to an expert model) provided an incremental prediction
of posttraining self-efficacy beyond measures of declarative knowledge.

Kraiger et al. (1993) discussed two major strategies for measuring men-
tal models. First, model elements could be mapped by having the learners
arrange elements using a free sort task (e.g.,, Champagne, Klopfer, Desena,
& Squires, 1981; Eccles & Tenenbaum, 2004). Second, the mapping pro-
cess could be accomplished by submitting the judgments to a clustering
algorithm often referred to as a structural assessment. The most commonly
used structural assessment algorithm, Pathfinder (Schvaneveldt, Durso, &
Dearholt, 1885), has been used in a number of studies (e.g., Curtis & Davis,
2003; Davis et al., 2003; Day et al., 2001; Kraiger, Salas, & Cannon-Bowers,
1995; Stout, Kraiger, & Salas, 1997).

One newer measurement method popularized in education fields is that
of concept mapping (Daley, Shaw, Balistrieri, Glasenapp, & Piacentine, 1999;
Yin, Vanides, Ruiz-Primo, Ayala, & Shavelson, 2005). The process of concept
mapping involves having participants create action-based links between
elements in the mental model. More work is needed in the training field
of using concept-mapping methods for examining knowledge structures.
Operationally, researchers need to consider if links are hierarchically struc-
tured as well as how constrained to make the number of links between ele-
ments (e.g., see Shavelson, Lang, & Lewin, 1993; Yin et al., 2005).

A shift from individual mental models to team mental models has been
observed since the Kraiger et al. (1993) publication. Many researchers
have investigated the pre- and posttraining effects of mental models on
team performance and/or team process (Marks, Zaccaro, & Mathieu, 2000;
Mathieu et al., 2000; Mohammed & Dumville 2001; Smith-Jentsch, Mathieu,
& Kraiger, 2005). Mohammed and Dumville (2001) conducted an analysis
of the academic roots of team mental models across several disciplines of
study and discussed issues of transactive memory and information shar-
ing. They suggested that how we interact as team members relevant to
giving and receiving knowledge can have a dramatic effect on how fast
our mental models converge and what they converge toward. Marks et al.
(2000) examined how team interaction training influences team members’
knowledge structures (measured by a modified form of concept mapping)
regarding such outcome variables as effective performance across routine
and novel environments. The researchers hypothesized (and found sup-
port) that team interaction training (cross-training) as well as leader brief-
ings led to enhanced levels of mental model similarity (sharedness) and
accuracy. The enhanced level of knowledge facilitated the development of
more effective communication and increased overall team performance.
Similarly, Mathieu et al. (2000) investigated the effects of shared mental
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models on team processes and performance using computer flight-based
simulations. They found that team mental models correlated significantly
with team performance and that the relationship was fully mediated by
team process.

The research literature has evolved to reflect the fact that certain mea-
sures of knowledge organization offer greater predictive validity than do
traditional measures of knowledge (Mathieu et al., 2000). Researchers have
begun to investigate the relationship of environment, communication,
task demands, workload, team process, and other factors on mental model
formation, similarity, and accuracy. Research has also examined factors
impacting related concepts such as transactive memory (Ellis, 2006).

Conceptual Advances and Metacognition

There are conceptual advances in the educational domain that can also
be applied to improve our understanding of learning outcomes. In 2001,
Anderson et al. created a revision to Bloom’s (1956) taxonomy of educa-
tional objectives. The original taxonomy focused on cognitive, psycho-
motor, and affective objectives. It was ordered from simple (concrete)
cognitive knowledge to more complex (abstract) knowledge with the
assumption that the simpler category was a prerequisite for mastery of
the next, more complex level. The structure of the original hierarchical
taxonomy included knowledge (knowledge of specifics, knowledge of
ways and means of dealing with specifics, and knowledge of principles),
comprehension, application, analysis, synthesis, and evaluation.

The revised taxonomy by Anderson et al. (2001) created two dimen-
sions. One dimension was the structure of knowledge, skill, or affect. The
second dimension was the process underlying learning. The new knowl-
edge dimension contains four rather than three main categories. Three
of the categories include the substance of the original subcategories of
knowledge—factual knowledge, conceptual knowledge, and procedural
knowledge. The fourth, new category is labeled metacognitive knowledge,
which the researchers reserved for knowledge about cognition and an
awareness of one’s own cognition.

The revised taxonomy is consistent with the call by Kraiger et al. (1993)
for training researchers to view metacognition as a learning outcome.
Metacognitive skills are essential in the planning, monitoring, and revis-
ing of goal-relevant behavior. Examples of metacognitive skills include the
understanding of the relationship between task demands and one’s skills
and the appropriate matching of task strategies to situational contexts.

Kraiger et al. (1993) suggested a number of ways in which the measure-
ment of metacognitive skills can support inferences of learning during
training. For example, in contrast to novices, experts are more likely to
discontinue a problem-solving strategy that would ultimately prove to be
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unsuccessful, are more accurate about judging the difficulty of new prob-
lems, and are better able to estimate the number of trials they will need to
accomplish a task. Thus, an increase in a trainee’s ability to identify and
discontinue an unsuccessful strategy would indicate learning. In terms
of measurement, they discussed verbal protocols (e.g., Glaser, Lesgold, &
Gott, 1986; Means & Gott, 1988) as a method to assess trainee understand-
ing of task behavior relevant to a superordinate goal. Questions could be
asked to investigate which trainees were generating and testing hypothe-
ses, were operating under goals, or understood whether they were making
adequate progress. Questions could also be asked to determine the train-
ees” awareness of their level of proceduralization, the degree of additional
learning needed, and trainees’ awareness of mistakes. No published study
in our review of the 125 studies since 1993 in the training field examined
changes in metacognition as a function of training. We reiterate the call
by Kraiger et al. to view metacognition as a potential learning outcome as
there have been conceptual and operational advances in this area.

Anderson and colleagues’ (2001) revised taxonomy suggests that meta-
cognitive knowledge should be thought of as including three aspects—
strategic knowledge (e.g., knowledge of the use of heuristics), knowledge
about cognitive tasks (including appropriate contextual and conditional
knowledge), and self-knowledge (awareness of one’s own knowledge
level, including strengths and weaknesses). With enhanced metacognitive
knowledge, learners can better adapt the ways in which they think and
operate both across and within situations (Krathwohl, 2002). There has
been increased interest in helping learners become more knowledgeable
of, and responsible for, their own cognition and thinking (Pintrich, 2002).
Research supports the proposition that as learners become more aware of
their own thinking and become more knowledgeable about cognition in
general, they tend to learn better (see Bransford, Brown, & Cocking, 1999).

Pintrich (2002) discussed the revised taxonomy with a special focus
on metacognitive knowledge in learning, teaching, and assessment. He
distinguished between metacognitive knowledge and self-regulatory
processes. As discussed, metacognitive knowledge is viewed as consist-
ing of knowledge of general strategies that might be used for different
tasks, knowledge of the conditions under which these strategies might
be used, knowledge of the extent to which the strategies are effective,
and knowledge of self. These forms of knowledge are distinct from
metacognitive control and self-regulatory processes that learners use to
monitor, control, and regulate their learning.

The implication of metacognition for training is that the skills most
critical to higher order thinking or critical thinking are metacognitive
rather than simply cognitive (see Kuhn, 2000). Thus, training programs
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designed to produce experts should focus heavily on the development of
effective metacognitive skills. For example, Bransford et al. (1999) showed
that metacognitive knowledge was positively related to skill transfer
across settings. Formal questionnaires and interviews have been used in
the education field to assess learning (metacognitive) strategies as well as
student knowledge about different tasks and contexts (e.g., see Baker &
Cerro, 2000; Pintrich et. al.,, 2000). These methods are directly applicable
when examining workplace training efforts. As noted by Airasian and
Miranda (2002), knowledge of cognitive strategies, cognitive tasks, and self
requires different ways of thinking about assessment than simply mea-
suring knowledge of content.

Affectively Based Learning Outcomes

Kraiger et al. (1993) argued that an emphasis on behavioral or cognitive
measurement at the expense of attitudinal and motivational issues pro-
vides an incomplete profile of learning. They proposed a broader range of
motivationally and attitudinally based outcomes that could be measured
and used to infer that learning had occurred during training.

Affectively based measures of training evaluation are a class of variables
encompassing topics such as attitudes, motivations, and goals. Attitudes
or preferences may be either the direct target of learning or an indirect
target of change. In other words, change in the affective outcome might
be the major goal of the training program (e.g., diversity training), or these
changes might indirectly support the acquisition of knowledge and skills.
Since 1993, there have been advances in the conceptualization and mea-
surement of motivation and attitudes that have implications for improv-
ing training evaluation methodologies.

Motivational Outcomes

Kraiger et al. (1993) discussed three constructs relevant to motivational
learning outcomes: motivational dispositions, self-efficacy, and goals. The
primary emphasis was on changes in preexisting or enduring motiva-
tional orientations. Trainees enter training environments with not only
preexisting knowledge and skills, but also preexisting attitudes toward
themselves, the content matter, and the value of training. These predispo-
sitions and motivations may be affected by training in such a way that the
accomplishment of the primary training objective (i.e., knowledge or skill



144 Learning, Training, and Development in Organizations

acquisition) would be facilitated. For example, changes in these motiva-
tional constructs might enable greater persistence or focus during train-
ing, or facilitate transfer.

One learning outcome that has been the focus of considerable subsequent
research is what Kraiger et al. (1993) labeled “motivational disposition.”
Drawing primarily on the work of Carolyn Dweck (Dweck, 1986; Dweck &
Elliott, 1983), we noted that (a) persons tended to display either a mastery
orientation (concern for learning or mastering the task at hand) or a perfor-
mance orientation (concern for doing well or garnering positive evaluations
from peers or superiors); (b) what has been labeled a motivational disposition is
actually a goal orientation (or tendency) and, as such, may be malleable via
interventions such as training; and (c) the optimal goal orientation depends
on the training material, the level of instruction, and the instructional context.
Here, we focus on this motivational disposition as an important motivational
learning outcome because recent advances in research on goal orientation
have great potential for increasing our understanding of learning outcomes.

Since 1993, a number of researchers have used goal orientation in stud-
ies on training (e.g., Bell & Kozlowski, 2002a; Chen, Gully, Whiteman, &
Kilcullen, 2000; Colquitt & Simmering, 1998; Ford, Smith, Weissbein,
Gully, & Salas, 1998; Radosevich, Vaidyanathan, Yeo, & Radosevich, 2004;
Stevens & Gist, 1997). Although goal orientation has proven to be a popu-
lar construct in the training literature, few studies have examined it as
a learning outcome. More typically, goal orientation has been studied as a
predictor variable that may have direct or interactive effects on learning
and other outcomes, including cognitive activity, motivation, and transfer
(Fisher & Ford, 1998; Ford et al., 1998; Schmidt & Ford, 2003). Several key
studies are summarized below.

Two studies examined the impact of goal orientation on trainee practice.
Ford et al. (1998) measured mastery and performance orientation as indi-
vidual difference variables prior to a 2-day training session. Participants
received training on a complex, PC-based, decision-making program that
simulated naval radar tracking. Participants completed multiple training
scenarios and completed measures of metacognitive activity and self-
efficacy. Finally, participants completed a knowledge test and separate
transfer task. Their results showed that pretraining mastery orientation
was related to metacognitive activity and learning, which were in turn
related to transfer performance. Participants’ performance orientation
was related negatively to self-efficacy after training, which in turn was
predictive of transfer performance.

Stevens and Gist (1997) examined the impact of an end-of-training goal
orientation intervention on posttraining (transfer) outcomes. Rather than
measure trainees’ goal orientations, Stevens and Gist attempted to manip-
ulate them by advising trainees to view a final practice session as either a
chance to improve their newly trained skills (mastery) or an opportunity
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to achieve their best outcomes (performance). The goal orientation condi-
tion had a significant impact on both interim skill maintenance activities
and transfer intention after training, with participants who received the
mastery orientation coaching reporting greater transfer intent and greater
use of strategies taught in training to achieve the intended outcomes of
the training. This study indicates that interventions (and, thus, training
content) can affect individuals’ goal orientations.

In the Ford et al. (1998) and Stevens and Gist (1997) studies, goal orien-
tation was viewed as an indirect predictor of knowledge- or skill-based
training outcomes. In other words, goal orientation affected trainees’
acquisition of knowledge or skill via its effects on trainees’ cognitive and
motivational states. Neither study measured goal orientation as a primary
end-of-training outcome. One study that did view goal orientation as a pri-
mary outcome was conducted in the sports psychology domain (Wallhead
& Ntoumanis, 2004). In contrast to students who experienced a traditional,
instructor-led, physical education class, students in an experimental con-
dition featuring self-referenced evaluation, greater autonomy, and private
recognition of accomplishment showed a decrease in performance orien-
tation and an increase in mastery orientation relative to precourse levels.
Thus, the experiences that the trainees had in the experimental condi-
tion led to desired changes in goal orientations. The effect of situations
on individuals” goal orientations has been an emerging topic in the goal
orientation literature and has implications for the use of goal orientation
as a learning outcome, as is discussed further below.

Just as there has been considerable research activity on the correlates
and outcomes of trainee goal orientation, there has also been consider-
able theoretical and scaling activity. One major subject of interest has
been the identification of the process by which goal orientation affects
outcomes. In this regard, an important theoretical (and methodological)
contribution was made by Button, Mathieu, and Zajac (1996), who deter-
mined several behavioral and cognitive tendencies that may ensue from
holding a performance or mastery orientation. For example, performance-
oriented individuals may avoid challenges, attribute failure to low abil-
ity, and experience deterioration of performance or cognitive withdrawal
over time. In contrast, mastery-oriented individuals may seek challenging
tasks, interpret failure as useful feedback, and self-regulate learning so as
to improve in performance over time. These tendencies are proposed to
mediate the relationship of goal orientation with other learning outcomes,
such as the acquisition of knowledge or skills.

A second major topic of theoretical interest concerns the dimensional-
ity of goal orientation. Whereas Dweck (1986) implied that mastery and
performance orientation were anchors of a bipolar continuum, Button
et al. (1996) suggested that the two were separate dimensions that were
“neither mutually exclusive, nor contradictory” (p. 28). Thus, one could
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demonstrate either or both orientations, depending on the strength of
the relative individual traits and situational conditions. In support of this
conceptualization, Button et al. developed and provided preliminary vali-
dation evidence for a two-dimensional measure of goal orientation with
both dispositional and situational components (see below).

Concurrently, Elliot and Harackiewicz (1996) proposed a trimodal
model of goal orientation, partitioning performance orientation into
two dimensions: a performance approach dimension (which resembles
prior conceptualizations of performance orientation) and a performance
avoidance dimension characterized by a desire to avoid negative evalu-
ations by others. In this model, mastery orientation is consistent with an
incremental view of task-related ability (i.e., one can improve through
practice and feedback), whereas performance approach and perfor-
mance avoidance orientations are related to views of task-related abil-
ity as relatively fixed. In the latter case, if individuals believe that their
task-related ability is not likely to change through short-term training
interventions, they are more likely to adopt goals related to impression
management than performance improvement (VandeWalle, Cron, &
Slocum, 2001).

Finally, some educational psychologists have begun to move past
chronic goal orientation models and have begun to focus on achievement
goals (e.g., Elliot & Harackiewicz, 1994; Harackiewicz, Barron, Tauer, &
Elliot, 2002). Achievement goals are situationally specific goals related to
the immediate context (such as a particular class or training program).
Although achievement goals may be related to developing competence
(mastery), demonstrating competence to others (performance approach),
or avoiding negative evaluations or cognitive effort (performance avoid-
ance) (similar to the trimodal goal orientation model), they are defined
more by the situational requirements or payoffs for learning than by stable
individual differences (see also Breland & Donovan, 2005). Researchers
are currently interested in identifying the amount of variance in goal ori-
entations that can be attributed to the person and to the situation.

There have been considerable efforts in the past decade to develop mea-
sures of goal orientation. Ina recent review of the goal orientation literature,
DeShon and Gillespie (2005) reported that a majority of the studies mea-
suring goal orientation used an existing measure. Of those studies using
an existing measure, the most common instruments were those by Button
et al. (1996; 13 studies), VandeWalle (1997; seven studies), and Elliot and
Church (1997; seven studies). Other recently developed instruments have
been published by Dowson and Mclnerney (2004), Midgley et al. (1998),
and Zweig and Webster (2004b).

As noted by DeShon and Gillespie (2005), although different instru-
ments may share the same name, they may not be measuring identi-
cal constructs. For example, the Button et al. (1996) scale assesses only
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mastery and performance approach orientations, whereas the VandeWalle
(1997) scale measures mastery, performance approach, and performance
avoidance dimensions. DeShon and Gillespie also commented on the sur-
prising lack of evidence of convergence among scales and the lack of con-
struct validity data in general (although Midgley et al., 1998, and Zweig
& Webster, 2004a, 2004b, appear to be exceptions). Therefore, the choice
of goal orientation measures should be highly dependent on whether the
scale developers and the research agree on how many dimensions reflect
goal orientation and whether goal orientation is best viewed as a disposi-
tion or trait, a temporary goal state, or a mental framework for approach-
ing learning tasks. Considerably more research is needed to establish
relations among measures and, more importantly, between the measures
and underlying constructs.

The debate regarding whether goal orientation is a stable disposition
or a motivational tendency that can be affected by situational characteris-
tics has tremendous implications for the utility of goal orientation in the
assessment of learning outcomes. If goal orientation is viewed as a rela-
tively stable disposition, then it should be utilized as a secondary learning
outcome. In other words, if goal orientation is a trait, its main utility in
the learning process is in the facilitation of knowledge and skill acqui-
sition or intention to transfer. In other words, it is more relevant to inves-
tigations of training effectiveness than training evaluation. On the other
hand, if goal orientation can be greatly affected by the situation, change
in trainee goal orientation may constitute a primary learning outcome in
itself and thus be relevant to training evaluation. Each of these possibili-
ties is discussed further below.

If goal orientation is viewed as a trait, the primary benefits of measur-
ing goal orientation should accrue before training. Trainees” goal orien-
tations should be assessed, and the structure of the training program
should be adapted in order to motivate learners of each orientation. There
has been preliminary work showing that when the motivational climate
of a classroom matches the goal orientation of learners, learners report
greater intrinsic motivation and satisfaction (e.g., Ferrer-Caja & Weiss,
2002; Standage, Duda, & Ntoumanis, 2003). However, more research is
necessary in order to determine how knowledge of trainees’ goal orienta-
tions should affect the design or delivery of training. The question of how
to provide different climates for different types of learners has not been
adequately addressed. In addition, more research is necessary in order to
determine how best to tailor instructional strategies to the goal orienta-
tions of learners in heterogeneous training groups.

If goal orientation is viewed as highly state dependent, pre-post changes
in trainees’ goal orientations may be considered primary indicators of
learning. We have already noted the paucity of studies that have used
goal orientation as an outcome variable. This scarcity may reflect the fact



148 Learning, Training, and Development in Organizations

that the conceptualization of goal orientation as a statelike tendency is a
relatively recent development. However, the notion that goal orientation
is malleable raises several interesting questions regarding the use of goal
orientation as a training outcome.

For example, mastery orientation is typically positively related to desired
outcomes such as learning and performance. However, to date, these ben-
efits are primarily limited to training contexts—more focused cognitive
activity, enhanced self-regulation of learning, and so on (e.g., Fisher &
Ford, 1998; Radosevich et al., 2004; Schmidt & Ford, 2003). Much less is
known about the impact of a mastery orientation on activities outside of
the training context, such as on-the-job performance. Although mastery
orientation is often viewed more positively than performance orientation,
it is possible that these effects are specific to the learning environment.
Whereas a mastery orientation tends to lead to greater learning during
training, a performance approach orientation might result in greater on-
the-job performance following the training session.

Furthermore, the most effective goal orientation to instill in trainees
may depend on the specific job in question. For example, mastery orienta-
tion may be most appropriate for jobs requiring creativity (e.g., research
and development), a performance approach orientation may be best for
competitive jobs (e.g., stock trader), and a performance avoidance orienta-
tion may be best for jobs requiring monitoring or vigilance (e.g., air traffic
controller). More research is needed to determine what job or task char-
acteristics might moderate the relationship between each goal orientation
and performance.

As a final note regarding the use of goal orientation as a primary learn-
ing outcome, we observe that situational specificity is a double-edged
sword. Care should be taken that training be designed with high fidelity
relative to the actual job environment. Failure to consider issues related
to the fidelity of the training context may result in a failure to transfer a
newly trained goal orientation to the job.

Finally, there is a need to continue to examine critically the core con-
structs of mastery and performance orientation. Although there is mount-
ing evidence that goal orientations can be measured, there remains doubt
as to what is actually being measured. Tan and Hall (2005) reported that
two common goal orientation measures are significantly affected by social
desirability effects. Breland and Donovan (2005), Elliot and Harackiewicz
(1996; Harackiewicz et al.,, 2002), and others argued for greater consid-
eration of situation-specific goal structures, whereas Brophy (2005), cit-
ing research evidence, questioned whether learners set performance
goals when not prompted to do so by academic researchers. DeShon and
Gillespie (2005) recently proposed a dynamic self-regulation model called
motivated action theory as an alternative to prior goal orientation models.
Motivated action theory is less dependent on dispositional models of goal
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behavior and more focused on the role of goal setting and self-regulation
in achievement situations.

We would add that although we are heartened by the number of training
studies employing goal orientation variables, there is a need for a clearer
understanding of the construct. Although there is agreement that mastery
and performance orientations are not two ends of one continuum, still unan-
swered is the question of the extent to which goal orientation is an enduring
trait, a malleable disposition, or a momentary goal state that is primarily
determined by the requirements and consequences of learning. Additionally,
more research is needed on the relationship between goal orientation and
other stable individual differences such as cognitive ability and personality
(cf. Klein & Lee, 2006; Phillips & Gully, 1997; Zweig & Webster, 2004a).

Attitudinal Outcomes

Kraiger et al. (1993) recommended that when attitudinal learning out-
comes are of interest, attitude strength should be assessed in addition to
the more traditional focus on attitude direction. Strong attitudes are more
persistent over time and more resistant to change than are weak attitudes,
and strong attitudes are more closely linked to cognition and behavior
(Krosnick & Petty, 1995, as cited in Bizer & Krosnick, 2001). There is also
more research on implicit rather than explicit attitudes that may have rel-
evance for training evaluation research.

Attitude Strength

The strength of an attitude is not always captured by the score on a self-
report measure of attitude direction. Endorsements of attitude statements
may reveal that the individual accepts the statement but not firmly enough
that there are any future consequences. For example, a participant may
indicate that he or she “strongly agrees” with the statement “It is important
to wear a safety helmet in construction zones,” yet if the attitude is weak,
it might not persist over time or be related to helmet-wearing behavior.
Therefore, Kraiger and colleagues (1993) suggested that in addition to the
level of an attitude, researchers should also consider explicitly measur-
ing attitude strength as a learning outcome. A posttraining increase in
attitude strength may reflect a change from conformity to active identifi-
cation with training goals. In addition, those who experience an increase
in attitude strength throughout the course of training may be more likely
to devote attention to new information relevant to the attitude in question
and more likely to demonstrate behavioral transfer of training than are
those who have weaker attitudes (see Chaiken & Stangor, 1987).

The review of empirical studies citing Kraiger et al. (1993) suggested that
researchers have not incorporated these suggestions into their research.
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Although several studies measured self-efficacy as a learning outcome,
few incorporated other types of attitudinal outcomes and none assessed
attitude strength. We reiterate that attitudinal outcomes including atti-
tude strength may be important indicators of learning.

Kraiger et al. (1993) identified attitude accessibility, centrality, and con-
viction as three central components of attitude strength. Several addi-
tional factors have since been identified by attitude researchers. Krosnick,
Boninger, Chuang, Berent, and Carnot (1993) identified 10 dimensions of
attitude strength that have been particularly well studied in the literature:
attitude extremity, affective intensity, certainty, importance, interest in
relevant information, knowledge, accessibility, direct behavioral experi-
ence, latitudes of rejection and noncommitment, and affective-cognitive
consistency. Each of these dimensions and their respective definitions
(as defined by Krosnick et al., 1993) are displayed in Table 4.1.

Empirical evidence has supported the multidimensionality of attitude
strength (e.g., Bizer & Krosnick, 2001; Krosnick et al., 1993). For example,
Ajzen (2001) found that attitude extremity, ambivalence, and response
latency were related to the resistance-to-change feature of attitude

TABLE 4.1

Ten Common Attitude Strength Factors

Extremity The extent to which an individual’s attitude deviates from the
midpoint of the favorable-unfavorable dimension.

Intensity The strength of the emotional reaction provoked by the attitude
object in an individual.

Certainty The degree to which an individual is confident that an attitude
toward an object is correct.

Importance The extent to which an individual cares about and is personally
invested in a particular attitude.

Interest in relevant The extent to which an individual is motivated to gather

information information about an attitude object.

Knowledge The amount of information that is available in memory regarding
one’s attitude.

Accessibility The strength of the object-evaluation link in memory.

Direct experience The degree to which one has participated in behavioral activities

related to an object and the amount of contact one has had with it.
Latitudes of rejection  The size of the region of the pro-con attitude dimension that an

and individual finds objectionable, and the latitude of
noncommitment noncommitment is the region that an individual sees as neither
objectionable nor acceptable.
Affective-cognitive The match between one’s feelings about an object and one’s beliefs
consistency about the attributes of that object.

Source: Adapted from J. A. Krosnick, D. S. Boninger, Y. C. Chuang, M. K. Berent, & C. G.
Carnot. (1993). Attitude strength: One construct or many related constructs? Journal
of Social and Personality Psychology, 65, 1132-1151. Published by the American
Psychological Association. Adapted with permission.
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strength, whereas attitude certainty, importance, strength, knowledge,
attention, and frequency of thought were not. Bizer and Krosnick (2001)
found evidence that attitude importance and attitude accessibility are dis-
tinct constructs, with attitude importance affecting accessibility. Holbrook,
Berent, Krosnick, Visser, and Boninger (2005) found that the relationship
between attitude importance and attitude knowledge is dependent upon
selective exposure and selective elaboration of relevant information.
Holland and van Knippenberg (2003) found that attitude accessibility
was unrelated to attitude centrality. This body of research suggests that
although attitude strength may be an important moderator of the attitude
direction—behavior link, the construct itself could be better understood
(Crano & Prislin, 2006). As research advances, we may be able to identify
the number of attitude strength dimensions and to untangle those dimen-
sions from their antecedents and consequences.

Attitude strength may be used as a primary learning outcome. An
increase in attitude strength might reflect increased buy-in for train-
ing goals such as increasing the use of safety equipment or improving
one’s sensitivity in interpersonal relationships. In addition, an increase
in attitude strength should presumably predict training transfer. When
attitudinal outcomes are of interest, attitude strength should be measured
pre- and posttraining in order to identify changes that have occurred dur-
ing training.

When measuring attitude strength, it would seem reasonable to select
multiple dimensions for measurement. Given the conceptual ambiguity
regarding the number of dimensions reflecting attitude strength and the
relationships among those dimensions, assessment of multiple dimen-
sions may provide the best picture of how training is affecting attitude
strength. Research suggests that the outcome of interest should be care-
fully considered when selecting which dimensions should be used. For
example, when an attitude’s resistance to change is of interest (e.g., in sex-
ual harassment or diversity training), attitude accessibility might be the
most relevant dimension to assess (Pfau et al., 2004).

Implicit Attitudes

Since 1993, attitude researchers have devoted increased attention to
implicit, or subliminal, attitudes as differentiated from explicit or stated
attitudes. This research contends that people can hold two sets of atti-
tudes—implicit and explicit (cf. Greenwald & Banaji, 1995)—which may
or may not be congruent (Wilson, Lindsey, & Schooler, 2000).

Research has shown that implicit, or automatically activated, attitudes
can shape people’s reactions to attitude objects and can drive their behav-
iors (Dovidio, Kawakami, Johnson, Johnson, & Howard, 1997, Karpinski
& Hilton, 2001; McConnell & Liebold, 2001). These reactions are often
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outside of conscious control (see Gawronski, LeBel, & Peters, 2007, for a
critique of this assumption and others underlying research on implicit
attitudes). When a conflict between implicit and explicit attitudes occurs,
motivation and cognitive capacity are required to “override” the influence
of the implicit or automatically activated attitude in favor of the explicit
or consciously controlled attitude (see Ajzen, 2001; Smith & Zarate, 1992;
Wilson et al., 2000). Furthermore, Wilson et al. (2000) have suggested that
when attitudes change, the new attitude may not completely replace the
old attitude. Instead, the previous attitude may remain as an implicit atti-
tude, whereas the new attitude assumes the role of explicit attitude.

Three major methods for measuring implicit attitudes have been pro-
posed. All three of these methods are based on the priming of object atti-
tudes and use response latencies to determine the extent to which attitudes
have been automatically activated. Each technique is briefly summarized
below (for a more detailed explanation of subliminal priming techniques,
see Bargh & Chartrand, 2000).

First, Fazio, Sanbonmatsu, Powell, and Kardes (1986) introduced a
“semantic priming technique” (SPT) that is based on the well-established
finding that when an element is primed, it is retrieved from memory more
quickly than when it is not primed. Fazio et al. (1986) proposed that to
measure one’s attitude toward an object, words or pictures representing
the attitude object should be paired with adjectives with either positive or
negative connotations (e.g., brilliant or terrible). The participant’s instruc-
tions are to identify the meaning of each adjective as either “good” or
“bad” as quickly as possible. If the respondent’s attitude toward the atti-
tude object is positive, then the respondent should be able to identify a
subsequent “good” adjective faster than a subsequent “bad” adjective due
to the priming effect. The validity of SPT has been generally supported in
the literature (e.g., Bargh, Chaiken, Govender, & Pratto, 1992; Fazio, 1993;
Fazio, Jackson, Dunton, & Williams, 1995).

Although the SPT assesses the degree to which an implicit attitude
toward an attitude object is positive or negative, a second approach called
the Implicit Association Test (IAT; Greenwald, McGhee, & Schwartz, 1998)
contrasts implicit attitudes toward two attitude objects and results in
a judgment of which of the two objects is implicitly preferred. The IAT
typically consists of pictures or words representing two attitude objects
(e.g., dog and cat) and words representing “pleasant” or “unpleasant”
(e.g., wonderful or disgusting). The IAT consists of several blocks of trials;
however, only two blocks are critical. In the first block, respondents are
instructed that if the stimulus presented is either the first attitude object or
an unpleasant word, they respond by pressing a certain key. If the stimu-
lus presented is either the second attitude object or a pleasant word, they
respond by pressing a different key. In the second block, the pairings are
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reversed such that the first attitude object is paired with pleasant and the
second attitude object is paired with unpleasant. A pairing of the preferred
object with “pleasant” words should be easier (and therefore faster) than
a pairing of the preferred object with “unpleasant” words. The magni-
tude of the difference in response times is taken to indicate the degree of
implicit preference for one attitude object over the other.

A third method for measuring implicit attitudes is the Lexical Decision
Task (LDT; Wittenbrink, Judd, & Park, 1997). The LDT requires respon-
dents to distinguish words from nonwords as quickly as possible. Each
word or nonword is preceded by a subliminal prime that either is neutral
(e.g., ABCD) or reflects one of two attitude objects in question (e.g., computer
or typewriter). The facilitation or inhibition effect observed for the two atti-
tude object primes relative to the neutral prime reveals the respondent’s
implicit attitudes toward the attitude objects. For example, participants
who identified negative words more quickly following an attitude object
prime than when following the neutral prime would be classified as hav-
ing more negative implicit attitudes toward that object. Participants who
identified positive words more quickly following an attitude object prime
than when following a neutral prime are classified as having positive
implicit attitudes toward that attitude object. Tests for significant differ-
ences in the degree of facilitation or inhibition for the two attitude objects
can be used to determine whether implicit attitudes toward one object are
more positive than attitudes toward the other.

One implication of the research on implicit and explicit attitudes is that
explicit statements of attitudes may not completely reveal one’s deep-seated
attitudes. Explicit attitudes may differ from implicit attitudes when respon-
dents are either unable or unwilling to report their implicit attitudes. Thus,
changes in explicit attitudes as a function of training may not be measuring
true change, and changes in implicit attitudes should also be considered.

Further, trainees may be unable to report their implicit attitudes when
these attitudes are outside of conscious awareness. However, these implicit
attitudes may still drive posttraining behavior. For example, even when a
training program results in a change in explicit attitude, the old attitude
may still remain implicitly. Because overriding implicit attitudes requires
cognitive resources, under cognitively demanding conditions such as those
often faced in the work setting, the individual’s behavior may be driven by
the old attitude as opposed to the new one. Thus, it may be important to
measure the extent to which implicit attitudes, as well as explicit attitudes,
have changed during the course of training. In some cases, measurement
of implicit attitudes may more accurately predict the extent to which train-
ing transfer occurs than explicit measures of attitudes.

In settings such as safety or diversity training, trainees may also be
unwilling to report their true attitudes (e.g., Amodio, Harmon-Jones, &
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Devine, 2000; Devine, Plant, Amodio, Harmon-Jones, & Vance, 2002; Fazio
et al.,, 1995). Most of the research on implicit and explicit attitudes has
focused on racial attitudes, but socially desirable responding on attitude
measures might be a problem in the assessment of other types of atti-
tudes as well. For example, due to fears of management retaliation, train-
ees may be motivated to provide the “correct” answers to explicit attitude
measures rather than responses that represent their “true” feelings. Some
researchers have proposed that measures of implicit attitudes may pro-
vide a way to circumvent the pressures for social conformity in order to
provide a “pipeline” to the individual’s true attitudes (Devine, 2001; Fazio
et al., 1995); however, this recommendation should be considered with
caution (e.g., Brendl, Markman, & Messner, 2001; Gawronski et al., 2007;
Karpinski & Hilton, 2001; Olson & Fazio, 2004).

Researchers must also make decisions about how they will measure
implicit attitudes. For example, a training program might be designed
with the goal of reducing employee resistance to using a new computer
program. Implicit attitudes toward the new computer program could
be assessed via any of the three techniques discussed above. The SPT
would result in an index of how positively or negatively trainees implic-
itly evaluated the new computer program following training. In contrast,
the IAT and the LDT would provide researchers with a comparison of
trainees’ implicit attitudes toward the new computer program versus the
old computer program. Even if posttraining implicit attitudes toward
the new computer program were positive, transfer of training might be
poor if the trainees’ implicit attitudes toward the old computer program
were more positive. Because cognitive resources are required to override
implicit attitudes, trainees might revert to the old program when under
cognitive load. Therefore, when making decisions about measurement, it
is important to consider whether a contrast between two attitude objects
is desirable.

When deciding whether to use the IAT or LDT, researchers might con-
sider the potential for socially desirable responding. In cases in which
social desirability is of particular concern, researchers might wish to use
the LDT as opposed to the IAT. Because the LDT primes are presented
subliminally, there is little opportunity for participants to respond in
socially desirable ways.

An Example

Rudman, Ashmore, and Gray (2001) provided a creative illustration of the
assessment of implicit and explicit attitudes before and after a diversity
training program. In a series of two studies, Rudman et al. (2001) investi-
gated the effectiveness of a semester-long prejudice and conflict seminar
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taught by an African American professor. Changes in the implicit and
explicit attitudes of students enrolled in this diversity seminar were
compared with changes in the implicit and explicit attitudes of students
enrolled in a semester-long psychology methods course taught by a White
professor. No differences in presemester racial implicit or explicit atti-
tudes were found between the two classes. The attitudinal learning that
occurred during the course of the prejudice seminar was assessed using
two implicit and two explicit measures in a pretest, posttest design.

Two IATs were employed to measure implicit attitudes. One IAT assessed
implicit prejudice (an affective construct), and the other assessed implicit ste-
reotyping (a cognitive construct). The prejudice IAT presented respondents
with seven White male names and seven Black male names paired with
pleasant and unpleasant words. The stereotyping IAT paired the Black
and White male names with attributes that were negatively stereotypical
of African Americans (e.g., lazy and hostile) and positively stereotypical of
White Americans (e.g., ambitious and calm). Trainees’ explicit attitudes were
measured using self-report scales. Explicit prejudice was assessed using
the Modern Racism Scale (McConahay, 1986), and explicit stereotyping was
assessed using a self-report measure in which respondents reported the
percentages of White and Black males that they believed possessed each of
several traits presented (Kawakami, Dion, & Dovidio, 1998).

Rudman and colleagues (2001) calculated effect sizes of the differences
in pre- and posttraining scores on each of these four measures as well
as between-group effect sizes. Their results indicated that the training
was successful; implicit prejudice and stereotyping (d = .74, .86, respec-
tively) and explicit prejudice and stereotyping (d = 47, 91, respectively)
were reduced following the seminar for participants in the experimen-
tal group. The results also indicated significant differences between the
control group and the experimental group, with the experimental group
showing greater decreases in prejudice and stereotyping.

Along with the differential relationships discussed above, correlations
found between implicit and explicit measures suggest that implicit and
explicit attitudes may be distinct. In addition, Rudman et al. (2001) found
that implicit and explicit measures related differently to elements of the
training course. For example, perceptions that the seminar increased one’s
awareness of, and motivation to overcome, one’s personal biases were sig-
nificantly related to decreases in explicit prejudice and stereotyping but
unrelated to changes in implicit prejudice and stereotyping. This rela-
tionship is consistent with the conceptualization of explicit attitudes as
subject to conscious control. These results support the conclusion that dif-
ferent training experiences might have differential effects on implicit and
explicit attitudes and that the measurement of both implicit and explicit
attitudinal training outcomes is not redundant.
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Future Research and Concluding Comments

Consistent with Kraiger et al. (1993), this chapter has advocated a con-
struct-oriented approach to the conceptualization of learning outcomes
and the development of training evaluation measures. The review shows
that the field has made a number of strides to enhance our understanding
of learning within a training context. There are more attempts to measure
multiple learning concepts and to examine interrelationships amonglearn-
ing outcomes. We now have more evidence of convergent and divergent
validity of some (but not all) learning constructs. In addition, there is an
increased level of sophistication in the measurement of cognitive learning
outcomes such as procedural (strategic) knowledge and knowledge struc-
tures. Research has also begun to examine learning constructs across lev-
els of analysis to include team- as well as individual-level outcomes.

This chapter has also identified areas for which additional research
efforts could be placed. Table 4.2 provides a summary of a number of
potential research topics and research questions generated through
the review and analysis presented above. Table 4.2 is not exhaustive
of the research that needs to be done on learning outcomes, but pro-
vides an initial starting point for training researchers. Note too that we
have focused our review primarily on cognitively and affectively based
learning outcomes, so additional reflection and research are needed on
measuring skill-based outcomes.

For example, there has been little effort to examine metacognition as a
learning outcome. This outcome would seem to be quite important when
examining how an individual’s skills in regulating or evoking appropri-
ate task strategies change over time. Change in metacognition might be
most expected in long training programs or in multiple training programs
focused on building a particular skill or competency (e.g., quality control
in manufacturing settings or truck driver safety training). As noted in
Table 4.2, research questions on metacognition include the determina-
tion of when the development of metacognitive skills is critical to develop
in trainees and what specific interventions are more likely to enhance
metacognitive functioning in trainees.

In addition, we need additional research on trainee motivational dispo-
sitions (and states) and attitudes. For example, we must take what we have
learned about the multidimensionality of attitude strength and apply that
to understanding changes in attitude as a function of training. We also
need further research on applying the concept of implicit attitudes where
the goal of training is to affect attitude change (e.g., sexual harassment
training). Such research could examine the relative sensitivity of mea-
sures of implicit and explicit attitudes and the extent to which both types
of measures predict behavior on the job.
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TABLE 4.2

Research Topics Related to the Multidimensionality of Training Outcomes

Focus of Chapter Potential Research Topics and Questions

Trends in learning e Validate construct valid measures of skill development
research e Validate measures of motivational changes (beyond self-efficacy)
Cognitive * What are the theoretical and empirical linkages between the
learning acquisition of declarative and procedural knowledge?
outcomes * What is the convergent validity between different measures of

mental models (e.g., Pathfinder versus cognitive mapping) or
between different scoring criteria (e.g., expert overlap versus
coherence) for the same measure?

When are metacognitive skills critical to develop? What
interventions are likely to enhance metacognitive skills? How
generalizable are these changes in metacognition to other training,
learning, or performance environments?

If metacognitive skills are executive-level functions beyond the
immediate awareness of learners, how can metacognitive activity
(or skills) be measured validly?

Affectively based * What are the relationships among different goal orientation
learning measures (state and trait) and between these measures and latent
outcomes goal orientation factors? What is the impact of different trait goal

orientation (e.g., mastery versus performance orientation) on the
effectiveness of training programs?

To what extent is learner goal orientation a viable outcome of
training programs? Does goal orientation shift, broaden, or
narrow in response to training? To what extent does the strength
of individual (trait) goal orientation enhance or inhibit changes to
state goal orientation through training?

What is the relationship between different goal orientations
affected through training and subsequent job performance? That
is, can goal orientation as a learning outcome predict transfer of
training? Is this relationship moderated by characteristics of the
job or work environment?

What are the theoretical and empirical linkages among the
multidimensional measures of attitude strength and how are they
relevant to affectively based measures of learning?

To what extent are implicit attitude measures relevant to consider
as affectively based measures of learning?

What is the relative sensitivity of measures of implicit and explicit
attitudes when the focus of training is on attitude change (e.g.,
sexual harassment training)? To what extent are these measures
sustained over time and do both types of measures predict
behavior in situations relevant to the training context?

Finally, we note the importance of continuing to investigate relation-
ships among different types of learning outcomes and between learning
outcomes and on-the-job behavior. Modern learning theory posits that
the acquisition of declarative knowledge precedes the acquisition of pro-
cedural or strategic knowledge, so we should be able to find these same
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time-based relationships among our learning measures. To do so is not
just of theoretical interest but of practical importance as well. Consider a
4-day leadership training program in which participants first learn core
learning concepts (step 1), then behaviors related to building and articulat-
ing a vision or guiding followers (step 2), followed by strategies related to
how and when each new behavior should be applied (step 3). Measures of
declarative knowledge at step 1 should predict scores on measures of pro-
cedural knowledge at step 2 or strategic knowledge at step 3. If they do not,
there is either a weakness in the measure or a fundamental incongruence
in the different components of training that must be identified and recti-
fied. Alternatively, if the measure at step 1 is a valid predictor of measures
at later steps, the initial measure can serve as a diagnostic tool to identify
participants who are not yet ready to advance to later stages of training.

Another benefit of understanding conceptual and empirical linkages
between different learning outcomes is that we can advance our under-
standing of the extent to which different cognitive and affective outcomes
mediate training-learning relationships. For example, efforts to teach
safety behaviors may only be effective if trainees come to hold implicit
attitudes favoring safety, or develop the metacognitive skills to recognize
when they are or are not employing appropriate behaviors.

It is also important that learning outcomes be linked to actual behaviors
on the job. Doing so helps one to recognize that not all learning outcomes
that can be measured should be measured. On the other hand, it is valu-
able to know when precise changes in learners predict outcomes valued
by organizations. For example, it is helpful to understand how two mea-
sures of shared mental models (positional goal interdependencies and
cue strategy associations) are related to tower safety and efficiency in an
air traffic control environment (Mathieu et al., 2005). Given our emerg-
ing understanding of the complex relationship between training activ-
ity and transfer (e.g., Holladay & Quifiones, 2003; Schmidt & Bjork, 1992),
understanding the extent to which different types of learning outcomes
predict distal criteria such as generalization, maintenance, and adapt-
ability will inform theory and practice regarding transfer of training. We
have some research (e.g., Kozlowski et al., 2002; Kozlowski and Bell, 2006)
that has begun to examine the conditions under which different learning
constructs (e.g., declarative and procedural knowledge) are related to dif-
ferent behavioral change measures of transfer (e.g., skill generalizability
and adaptability). We look forward to further efforts to build upon our
emerging nomological network of relationships. We echo the conclusion
of Kraiger et al. (1993) in our hopes that this chapter can play a part in
spurring additional research in training that advances our understanding
of training evaluation and training effectiveness.
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Section 2

Emerging Issues for
Design and Delivery

Our enhanced understanding of learning and motivational processes; the
effects of individual differences and expertise; and the changing nature
of work combine to create several emerging issues that will influence
the design and delivery of training over the coming decade and beyond.
For example, advances in our understanding of cognition and its role in
learning provide key principles that should influence research on train-
ing design and the development of new and improved instructional
techniques. Moreover, consider that training is increasingly delivered
via technology and is often distributed in time and space (i.e., computer-
based, Web-based, or distributed training systems). These forms of train-
ing design and delivery place emphasis on motivated and self-directed
learners, who need to be actively engaged yet effectively guided through
the learning process.

Chapter 5, “Cognitive Science-Based Principles for the Design and
Delivery of Training,” by Cooke and Fiore, updates and expands on the
1989 Frontiers Series chapter authored by Howell and Cooke that has had
an important influence on developments in training research. This new
chapter draws on recent advances in cognitive science and links them to
training, outlining the cognitive-based principles that should be incorpo-
rated in training design and delivery.

Chapter 6, by Mayer, is entitled “Research-Based Solutions to Three
Problems in Web-Based Training.” The penetration of computer tech-
nology into all facets of the workplace, the enhanced connectivity of
the Internet, and the increasing pressures to reduce costs and improve
response times have combined to push e-learning as a revolution in orga-
nizational-training delivery. Unfortunately, however, e-learning appli-
cations have been driven more by available technologies than by sound
instructional principles. Mayer brings an educational psychologist’s per-
spective to instructional design and illustrates how the cognitive science
principles highlighted in the prior chapter can be very profitably applied
in research to improve the design of Web-based instruction.

In Chapter 7, “Synthetic Learning Environments: On Developing
a Science of Simulation, Games, and Virtual Worlds for Training,”
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Cannon-Bowers and Bowers take a look at the technological future of
training. Organizations increasingly depend on technology, and the art
and science of simulation, games, and virtual “synthetic” worlds have the
potential to provide engaging and effective training for complex skills.
However, although technological advances continue to proliferate in the
development of new training media, technologies are merely delivery sys-
tems, not an integrated instructional design. This chapter discusses avail-
able and emerging technologies that can be used to create sophisticated
synthetic, gaming, and simulation-based instruction, and the theory and
research needed to guide the design of synthetic learning environments.

Chapter 8 by Bell and Kozlowski, “Toward a Theory of Learner-Centered
Training Design: An Integrative Framework of Active Learning,” shifts
attention to the critical role of the learner and learning processes in train-
ing design. The increasing use of technology to deliver training has made
the learner a much more active participant in the learning process and
has prompted a growing interest in techniques that actively engage indi-
viduals in their learning. Research suggests that these techniques, known
collectively as active learning, not only offer the potential to enhance
learning, retention, and adaptability but also may be well suited for the
learner-centered and unstructured learning environments common in
today’s organizations. This chapter develops a theoretical framework to
enhance understanding of the key characteristics of active learning, the
mechanisms by which it operates, and its implications for designing effec-
tive training systems.
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Cognitive Science-Based Principles for
the Design and Delivery of Training

Nancy J. Cooke
Arizona State University and Cognitive Engineering Research Institute

Stephen M. Fiore
University of Central Florida

The Cognitive World of Work: Howell
and Cooke’s Perspective

Cognition is defined by Ulric Neisser (1976) as the “activity of knowing;:
the acquisition, organization, and use of knowledge” (p. 1). This is just one
of many definitions, most of which implicate the products or processes of
thought. Although cognition has been a topic of broad interest since the
time of Plato and Aristotle (Herrmann & Chaffin, 1988), the current cog-
nitive paradigm dates back to the mid-20th century and the confluence
of several pivotal ideas, chief of which was the computer metaphor of
thought or information processing. There was also a simultaneous realiza-
tion that the current behaviorist paradigm was limited in several ways.
George Miller (2003) dated the conception of the cognitive revolution in
psychology back to September 11, 1956, a day on which several seminal
talks on information theory were given at the Massachusetts Institute of
Technology. Since then, the paradigm has been influenced by numerous
disciplines, including psychology, linguistics, neuroscience, philosophy,
and computer science.

Certainly after nearly half of a century of research on cognition, there
is much to say about training. Therefore, in this chapter we describe
some of what cognitive science has to say about the design and delivery
of training. This is not the first word on this topic. There have been sev-
eral central reviews (e.g., Evans & Patel, 1992; Wilson, Jonassen, & Cole,
1993) pertaining to the application of cognition to education and training.
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We take, however, as our starting point a 1989 chapter in this same series
authored by Howell and Cooke entitled “Training the Human Informa-
tion Processor.”

There were several points made in the Howell and Cooke (1989) chapter
that are as relevant today as they were 20 years ago. There is first the prem-
ise that “machines will become increasingly involved in what we now
consider uniquely human intellectual functions: those that require cog-
nition or thought” (Howell & Cooke, p. 122). This trend continues today
as machines replace workers in service industries, assuming the roles of
travel agents, tax accountants, telephone operators, and bank tellers, to
name a few, and as they continue to take on job functions ranging from
data processing to copy editing and navigation.

Another theme from the 1989 Howell and Cooke chapter is that ironi-
cally, even though machines take on these human intellectual functions,
the human’s task in many cases becomes increasingly intellectual. So the
end result is not an offloading of cognitive tasks to the machine, but a
transformation of the task to something requiring even more cognition
on the part of the human than ever before. This continues to be the case
today, as is exemplified in the control of commercial aircraft via human
and automated systems (e.g., Hoeft, Kochan, & Jentsch, 2006) and, more
recently, in unmanned aerial vehicles (Cooke & Pedersen, in press). In this
latter context, humans in the cockpit have been entirely replaced by auto-
mation, but in many respects the job of the remote pilot of these systems is
even more complicated—especially in a cognitive sense.

Finally, the 1989 Howell and Cooke chapter promotes cognitive
approaches and training tools for the training of cognitive tasks. The
claim was made by Howell and Cooke that the domain of training had
been slow to adopt the cognitive paradigm or to at least expand its behav-
iorist repertoire to include cognitive concepts. The case was made then
that you cannot ignore the K in KSAs (knowledge, skills, and abilities).
Twenty years later, cognitive principles are providing the basis of many
training strategies.

There were also proposals for applying methods from cognitive psy-
chology to training. Methodologies for task analysis and knowledge elici-
tation were highlighted as critical hurdles that must be overcome in order
to apply cognitive concepts to training. Some other cognitive concepts
with potential training application mentioned in the 1989 Howell and
Cooke chapter include training for automaticity, organizing structures for
working and long-term memory, mental models, metacognition, expert
systems, intelligent tutors, and organizers. Are these concepts as impor-
tant today as they were 20 years ago? Has progress been made in the cog-
nitive training arena? What is new in cognition that has application to
training? In this chapter, we address cognitively based principles for the



Cognitive Science-Based Principles 171

design and delivery of training, providing a representative update on the
state of the field since 1989.

Relevant Changes Since 1989

The mainstream view of cognition depicts mental activity as something
that is not directly observable, but that can be indirectly inferred, mod-
eled, and measured through observable behavior. For example, one may
not be able to observe a prosecuting lawyer’s thought processes as she
strategizes about a line of questioning for a witness on the stand. But
one could infer her line of thinking based upon her subsequent actions.
Of course, there are other events that may occur (unexpected objections
and/or directions from the judge) that may create a disconnect between
the behavior and the inferred cognition. One might talk to the prosecutor
and ask her to “think aloud” as she views a replay of the trial proceed-
ings. In this case, verbal behavior would be used to infer cognition, and
although we might get closer to cognition, there may still be some gap
between the actual cognition and the verbal report. Much of the work in
cognitive science over the last 50 years has involved systematic observa-
tions of behavior like this that can provide insight into cognition and, in
particular, mechanistic theories of cognition.

What have been the main changes in cognitive science over the last 20
or so years? Cognitive science has grown in many ways, but one of the
features that characterizes the last decade or so is the growth in neurosci-
ence and methodologies for imaging the brain and its activity. These new
methodologies have allowed cognitive scientists to more deeply explore
the connection between cognition and the brain, a connection that was
acknowledged but not emphasized in early information-processing theo-
ries (Kandel & Squire, 2000).

Cognitive science has also broadened its scope, now including the
study of emotion and its relation to cognition (Lane & Nadel, 1999).
The study of cognition has also begun to move outside of the head and
into the surrounding context or environment and the human’s activ-
ity and interactions with that context (Clancey, 1997; Heft, 2001). Other
people and cultures are also part of the environment, and this has been
recognized in studies of cross-cultural cognition (Nisbett, Peng, Choi, &
Norenzayan, 2001), social cognition (Fiske & Taylor, 1991), and team cogni-
tion (Salas & Fiore, 2004). Sometimes, these changes can progress to the
point of challenging the information-processing paradigm, but at the very
least, they have increased its scope.
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The importance of cognition in the workplace continues to increase and
creates new situations for cognitive activity. Seldom are people working
alone in a backroom, but their work products are complexly intertwined
with those of others. They continue to do cognitive tasks (e.g., software
design, proposal writing, and marketing plans), but they do them in an
increasingly collaborative fashion. Therefore, there are new tools to facili-
tate collaboration (e.g, Microsoft Word’s Track Changes feature) that
themselves require additional cognitive overhead (Olson, Malone, &
Smith, 2001). The workers, although they collaborate extensively, may not
all be in one place. Therefore, there is a need for technology that allows
for distributed work, distance education, telecommuting, and, in the mili-
tary, distributed mission training, once again taxing the worker’s cogni-
tive resources (Fiore, Salas, Cuevas, & Bowers, 2003).

Consider the list of electronic devices that must be rattled off by the
flight attendant prior to a plane’s takeoff. The world of work has in a
very short time become quite dependent on technology from the Internet
and Blackberries to cell phones and e-mail—technology has completely
changed our work habits and in many cases has increased the number or
complexity of cognitive tasks. On the one hand, it is difficult to remem-
ber work before e-mail, and we recognize the benefits in this form of
asynchronous communication. On the other hand, managing e-mail has
become a new cognitive work task—sometimes taking a significant chunk
of our workday. Similarly, the availability of technology has changed the
nature of our work. We do not use specialists for tasks such as typing,
graphics design, typesetting, travel arrangements, banking, and purchas-
ing, but the average worker has now, through the convenience of technol-
ogy, taken on all of these new tasks.

Technology has also breached training, with visualization, virtual
reality, gaming, and simulation playing bigger roles. But how does the
technology itself impact training? Are there cognitive costs associated
with training technology that must be borne beyond the costs in learn-
ing the material? Consider the first time you used a computer mouse or
an in-vehicle navigation system. As technological skills become more
widespread in society and as human-computer interfaces improve, the
“start-up” costs of learning new technologies should decline. However,
there are still likely to be costs.

Finally, our society has generally changed as it has moved from the
information age to the knowledge society (Drucker, 1994). Not only does
the trainee need to contend with new technology, but he or she also needs
to adapt and be open to continuous, lifelong learning. In this knowledge
society, reengineering and multiskilling are valued. Individuals continu-
ally reinvent themselves in terms of their place in the workforce. In this
new, cognitively complex, and dynamic setting, there has been no greater
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need for training. In the remainder of the chapter, we discuss a number of
these aforementioned issues.

Cognitively Based Training

How has training incorporated principles, theories, and methods of cog-
nitive psychology? In 1989, the examples were scarce and were primarily
drawn from educational or instructional applications such as intelligent
tutors and learning geometry proofs or human factors examples such
as training for automatization, training troubleshooting skill, and train-
ing for judgment and decision making. In this section, we describe how
it is that cognitive psychology is having an increasing impact on under-
standing training in complex settings. There are two broad epistemologi-
cal issues that have been fueling relevant cognitive research. On the one
hand are researchers (Clancey, 2002; Mayer, 2001) who have emphasized
“learner-centered” approaches to system development. On the other hand
is the continuing influence of ecological factors or context in understand-
ing human performance. We discuss each of these in turn and then follow
this with specific examples of how research and theory from the cognitive
and learning sciences have been informing training research.

Learner-Centered Research and the Influence of Context on Cognition

As cognitive psychology attempts to broaden its impact, we have seen a
greater focus on training research and development taking a “learner-
centered” perspective. In this context, researchers are reacting to studies
that have emphasized either the technology or the system over and above
the human. The learner-centered camp suggests that organizational
training can be best supported when research focuses on the capabilities
of the learner such that the emphasis is on how the trainee constructs
knowledge and how training systems can be an aid to knowledge con-
struction (see Mayer, 2001). Here, research attends to the learner’s cog-
nitive processes when interacting with, for example, technology-based
learning environments.

A related movement is that of human-centered work system design, an
effort that emerged out of expert systems research in the 1980s and that
has since evolved into research in a variety of complex domains (Clancey,
2002), including semiautonomous missions to the moon for NASA (e.g.,
Clancey, 2004; Sierhuis & Clancey, 2002). This approach applies analyses
to work practice in order to better understand how the human interacts
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with, and is impacted by, his or her systems. More specifically, “rather
than abstracting human behavior as work processes or tasks ... [this mod-
els] people’s activities comprehensively and chronologically throughout
the day” (Sierhuis & Clancey, p. 32).

The cognitive and learning sciences have long debated how contextual
factors influence human cognition and the degree to which this must
be taken into account when investigating human behavior, for example
learning. Within psychology, competing methods and theories for under-
standing the complex phenomena associated with human learning can
be generally classified into one of two primary approaches. First is in
vitro research, the term used to describe laboratory studies on standard-
ized tasks. Next is in vivo research, used to describe research conducted
in natural contexts so as to capture the influence of contextual factors.
Emerging primarily from ecological psychology (e.g., Gibson, 1966), this
latter approach argues that human behavior must be understood in its
relation to the environment and notes how significantly our environment
affects our cognition. Gibson (1966) theorized that one cannot disentangle
the human from the larger system that is the environment. Therefore, the
environment must always be part of the analysis if we are to adequately
understand humans within this system. From a more methodological per-
spective, Hoffman and Deffenbacher (1993) argued that both epistemo-
logical and ecological factors must be simultaneously considered in order
to truly understand humans in context.

In sum, our understanding of cognition has increased substantially,
particularly as we have come to understand how contextual factors influ-
ence and interact with the learner. These have forced cognitive scientists
to consider human cognition more broadly and recognize the complexi-
ties inherent in human information processing when it is considered out-
side the laboratory. Below, we describe how these dimensions of learning
have influenced training.

From Knowledge Elicitation to Training

In their 1989 chapter, Howell and Cooke described cognitive task analysis
and knowledge elicitation methodologies as primary hurdles in cognitively
based training. These methods are needed to provide training content, to
set training objectives based on expert KSAs or mission-essential compe-
tencies (MECs; Colegrove & Alliger, 2002), to uncover novice misconcep-
tions along the way, and to assess the knowledge state (Goldsmith, Johnson,
& Acton, 1991). Since 1989, many summaries and taxonomies of knowledge
elicitation methods have been written (e.g., Cooke, 1994, 1999; Hoffman,
Shadbolt, Burton, & Klein, 1995), new methodologies have emerged (e.g.,
cognitive work analysis; Vincente, 1999), and these methodologies have
been called upon in recent training research and applications.
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The basic premises are that expertise in a domain is highly dependent
on the knowledge of specific facts and rules (Glaser & Chi, 1988) and
that techniques are needed to make this information more explicit so
that it can be conveyed in training. We also know that expert knowl-
edge differs from novice knowledge, not just in content but also in its
organization (e.g., Glaser, 1989). One way to approach training, then, is
to view it as the facilitation of the novice’s journey to expertise and how
isolated bits of knowledge evolve to become the tightly coupled network
of expert knowledge.

There are many examples of the use of various knowledge elicitation
techniques to reveal expert k