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Chapter One

Advances and challenges in work motivation: A whole-person perspective[image: ent]

Ruth Kanfer⁎, Sibley F. Lyndgaard and Corey E. Tatel1,    Georgia Institute of Technology, Atlanta, GA, United States,    ⁎Corresponding author. rkanfer@gatech.edu




Abstract

Work motivation has long been understood as a function of the interaction of human capabilities and situational affordances/constraints. The rapid development of new technologies and changes in the workforce have changed the nature of work. This transformation has led to new, more comprehensive conceptualizations of both human attributes and situational affordances/constraints. In this article we review a multi-decade program of research investigating motivation related to work and achievement from a whole-person, resource-allocation perspective. We discuss the development of this perspective and its application in the context of complex skill acquisition, job search, and learning motivation across the life span. We also discuss the developmental relationship between motivational traits and motivational skills. We conclude with a brief summary and identification of promising future research directions.


Keywords

Work motivation; Lifespan development and aging; Resource allocation; Motivational traits; Learning and skill acquisition


1 Introduction

Industrial/organizational psychologists have long held that an individual’s job performance is a joint function of their cognitive abilities and non-ability traits, particularly those related to motivation (see Kanfer et al. 1995; Viteles, 1932; Vroom, 1964). Over the past century, applied psychologists have built on advances in basic domains of psychology to assess key sources of individual differences and to predict training success and job performance. On the non-ability side, theorizing has increasingly benefitted from the allied psychological sciences, including personality psychology (Big Five; Barrick & Mount, 1991), educational psychology (self-regulated learning; Winne, 1995), adult development (Personality, Process, and Intelligence as Knowledge; Ackerman, 1996), affect (Affective Events Theory; Weiss & Cropanzano, 1996), and neurobiology (e.g., approach/avoidance temperament; Elliot & Thrash, 2002; Reinforcement Sensitivity Theory; Gray, 1973). This coordination with other sub-disciplinary domains has promoted the adoption of a 21st century perspective that highlights the whole-person nature of work motivation.

Numerous studies document the predictive validity of various cognitive abilities and motivational traits for work performance (see e.g., Ackerman & Humphreys, 1990; Kanfer, 1992; National Research Council, 2015). Unfortunately, however, most research through the 1970s was siloed and did not examine the interactive impacts of abilities or “cognitive aptitudes” and non-ability traits (such as personality or motivation) on job performance. In 1964, Vroom described the potential interaction of abilities and motivation on job performance. Specifically, he posited an aptitude-treatment interaction in which abilities and motivation functioned in multiplicative fashion. Although subsequent research through the late 20th century provided inconsistent support for the multiplicative model of job performance, investigations using more recent conceptions of motivation and self-regulation provide more consistent evidence for aptitude-treatment interactions between ability and conative attributes (Ackerman & Heggestad, 1997; Kanfer & Ackerman, 1989).

This article reviews modern developments in the conceptualization and study of motivation related to work (including both non-ability motivational traits and motivational skills). Specifically, we describe a multi-decade program of research that has tackled both theoretical and practical concerns, ranging from the role of motivation in complex skill training to impacts on job search and employment success. In particular, we focus on the role of individual differences in motivation and distinguish between three streams of research: (1) inter-individual differences, (2) intra-individual differences, and (3) inter-individual differences in intra-individual change. Most research, particularly work with implications for personnel selection, has focused on inter-individual differences within a group or subpopulation at a given point in time. Recent work related to adult motivation has focused on inter-individual differences in motivational orientation (e.g., VandeWalle et al., 1999), self-efficacy and core self-evaluations (e.g., Judge et al., 2007), and self-regulatory strategies (e.g., Sitzmann & Ely, 2011). In contrast, intra-individual differences refer to changes within an individual across adult development (e.g., Kooij et al., 2013), with implications for motivation in the context of sustained employability and reskilling/upskilling across the work lifespan. Research in the third category, inter-individual differences in intra-individual change, typically involves longitudinal research investigating, for example, how conditions such as job design differentially affect performance dynamics among employees with different capabilities, motivations, and interests (e.g, Dubeau et al., 2021; Frese et al., 2007).

In the first section of this article, we review theorizing and research aimed at organizing the immense work motivation domain, positing and investigating the relationship between motivational traits and self-regulatory processes in the context of job search, and articulating a dynamic expectancy model that allows for improved prediction of intended effort allocation across contexts and the lifespan. In the second section, we integrate these and other self-regulatory advances into the broader Kanfer and Ackerman (1989) resource allocation model. Grounded in work by Kahneman (1973), this model uses attentional effort as the common metric for linking individual differences in cognitive abilities and motivational traits, and so allows for evaluation of the independent and joint impacts of these attributes on learning and performance. In the third section, we extend the resource allocation model to understand determinants of motivation in older adulthood. In the fourth section, we revisit the powerful role of self-efficacy in learning to understand its expanded meaning in adults’ engagement in lifelong, work-related learning. In the fifth and final section, we discuss enduring gaps in our understanding of a whole-person perspective on work motivation and identify recent advances that may be leveraged to address these concerns.

Obviously, this review of developments in work motivation represents only a small slice of the massive work that has been conducted in the field. For readers interested in a more comprehensive review of the work motivation literature, we recommend reviews by Pinder (2008) and Kanfer (2012), as well as reviews of selected perspectives on work motivation in the context of lifespan development, retirement, and successful aging at work (Rudolph, 2016; Henning et al., 2019; Zacher et al., 2021), teams (Chen & Kanfer, 2024; Marks et al., 2005), work design (Morgeson & Humphrey, 2006; Parker, 2014), intrinsic motivation (Cerasoli et al., 2014; Gerhart & Fang, 2015), self-determination theory (Gagne & Deci, 2005), self-regulation (Johnson et al., 2019), and engagement (Pincus, 2023).


2 Issues in work motivation


2.1 Mapping the domain

Over the past century, theory and research on work motivation has flourished. Unfortunately, however, formulations and studies in both basic and applied motivation have tended to develop disparately, making it hard to accumulate findings across research streams. Campbell and Pritchard (1976) provided a very useful organization of the work motivation domain that broadly distinguished between content and process theories (also see Elliot, 1997 for a similar distinction). Content theories highlight the “why” or reason for action – the motives that drive action. Many of these theories have a long history and include some of the most well-known human motivation theories, such as Atkinson’s (1964) theory of achievement motivation. In contrast, process theories focus on the “how” of motivation – the architecture of goal choice and the psychological mechanisms through which motives, traits, and situational factors have their effects. Examples of well-known process theories include, for example, Deci’s (1976) intrinsic motivation theory and Bandura’s (1986) social cognitive theory. Over the past 50 years, this elegant content-process taxonomy has developed to conceptualize work motivation as comprised of two interdependent subsystems organized around an individual’s goals: a content-driven system governing goal selection (goal choice or the direction and persistence of action) and a process-driven system governing goal enactment (goal striving or the intensity of action processes; see, e.g., Gollwitzer & Brandstatter, 1997; Heckhausen & Kuhl, 1985). Content theories of motivation typically focus on differences between individuals (inter-individual differences) and posit that an individual’s motive profile or motive strength provides the foundation for goal choice and decision-making behaviors. For example, individuals who are high in the trait desire to learn are likely to set higher job performance goals and exert more effort than individuals low in desire to learn. In contrast, process theories of goal striving and self-regulation (Bandura, 1986; Kanfer, 1977), action control (Kuhl, 1984), and goal implementation (Gollwitzer, 1990) focus on the action dynamics by which one’s goal choice is implemented, sustained, or modified. Although the distinction between goal choice and implementation is helpful, it does not readily or satisfactorily explain the common finding that, ceteris paribus, individuals higher in cognitive abilities tend to report higher achievement motives than individuals lower in cognitive abilities. We address this issue shortly.

As work motivation research matured during the late 20th century and content and process approaches increasingly overlapped, Kanfer et al. (2008) proposed a taxonomy that organized theories of work motivation into three related buckets: (1) content, (2) context, and (3) change/process (see Fig. 1). Similar to Campbell and Pritchard (1976), content theories are posited to focus primarily on inter-individual differences in universal motives, desires, needs, and goals, such as mastery/achievement, goal orientation, justice, affiliation, and trait-based tendencies (e.g., conscientiousness). Although modern instantiations of these theories often additionally posit the associated process mechanisms by which the motive affects thoughts and behavior, the main thrust of these approaches is to identify and assess inter-individual differences in a specific motive or class of motives. As such, within the broader scheme of motivation theories we consider many of these formulations to be distal (vs. proximal), as their influence on goal choice depends on attributes shaped largely by nature (vs. nurture) and depends critically on the setting to arouse the motive. In skill training and the work world, individual differences in motives such as motivational orientation, competitiveness, mastery/excellence, and anxiety often play a significant role in goal choice and subsequent behavior (see Lanaj et al., 2012). Similarly, meta-analytic findings on the relationship between personality traits and job performance show significant positive relations (Barrick & Mount, 1991; Tett et al., 1991). Yet the distal nature of these variables may yield a disconnect between motive strength and work outcomes. For example, although employees can possess a strong desire to learn new job skills, evaluation apprehension may result in the use of emotion control regulatory strategies that divert attentional resources from skill learning.

[image: Diagram illustrating various motivational theories and approaches categorized as content-based, context-based and process-based.]
Fig. 1 A heuristic meta-framework of work motivation construct networks and representative theories. Adapted from Kanfer et al. (2017).
The diagram categorizes motivational theories and approaches into three main streams: Content-Based Approaches, Context-Based Approaches and Process-Based Approaches. Under Content-Based Approaches, it lists Need Fulfillment, Intrinsic Motivation slash C E T, SELF-DETERMINATION THEORY, Justice slash AFFILIATION slash BELONGING, Achievement Motivation, Explicit Personality Traits, Achievement Goal Orientation, Regulatory Focus and Implicit Motives. Context-Based Approaches include SOCIO-CULTURAL FORCES, Organizational Culture slash Climate, Team Characteristics, Job Characteristics slash RELATIONAL WORK DESIGN and Behavior Analysis slash Modification. Process-Based Approaches feature GOAL CHOICE, Expectancy-Value (V I E), Theory of Reasoned Action slash Theory of Planned Behavior, Goal Setting slash Social Cognitive, Cybernetic Control Theory, Action Regulation, Resource Allocation, RESOURCE DEPLETION, GOAL STRIVING, Self-Regulation and Self-Efficacy. The diagram also has a legend indicating the time periods of the theories: 1960s-1980s, 1970s-2000s, 1980 slash 90s-Present and 2000s-PRESENT.



Contextual theories address the role that environmental variables play throughout a motivational episode (in both goal choice and goal striving). In I/O psychology, early interest in contextual variables grew from the application of Job Characteristics Theory (JCT; Hackman & Oldham, 1976; Turner & Lawrence, 1965) to increase employee motivation by job redesign. According to JCT, work motivation results from job changes that increase a sense of autonomy, control, competence, and significance of work. Although studies on the effects of job redesign on job satisfaction and performance have often yielded promising results, the pathways by which motivation is increased in such interventions remains less definitive due largely to measurement concerns (Knight & Parker, 2021). Drawing from the socio-technical systems perspective, recent work by Parker and her colleagues (Parker & Grote, 2022; Parker et al., 2017; Wang et al., 2021) also point to the importance of social variables, such as supportive coworkers and supervisors, in facilitating work motivation.

Johns (2006) proposed a multilevel approach to context in which discrete variables, such as job and team characteristics, socio-structural variables, physical conditions, leadership, and work events are nested within broader omnibus contextual variables, such as occupation, culture, and economic conditions. Consistent with this framework, recent studies in the teams, leadership, and training literatures have shown the importance of these factors for work motivation (Chen et al., 2007; Colquitt et al., 2000; Hendricks & Payne, 2007). As Kanfer et al. (2017) noted, research in this area shows that work motivation is “not just a matter of autonomy, competence, and fairness, but also about performing meaningful work, having responsibility, and experiencing supportive supervision” (p. 343).

The tripartite organization of work motivation theories shown in Fig. 1 highlights three advances in the field. First, content-oriented approaches are increasingly incorporating process- and change-based variables (see Kanfer et al., 2017). This emphasis on goal striving underscores the dynamism of motivation, the crucial role of self-processes, and the need to understand motivation as it unfolds over context and the lived experience. Second, the organizational framework underscores the fact that most studies of work motivation have been tested at only two levels: (1) at a micro-scale level in which foundational tenets are studied in the context of a specific task (e.g., Lind et al., 1990), typically over a short time period, or (2) using a macro-scale perspective investigating the influence of trans-situational motives (such as future time perspective) on expansive work-related outcomes, such as career development or employment withdrawal (e.g., Kooij et al., 2018; Rudolph et al., 2018). Third, the trend toward the development and testing of change models reflects a more comprehensive understanding of motivation as involving both inter-individual and intra-individual processes—that is, motivation as a multi-layered dynamic. Including a temporal dimension allows theorists to more readily develop multilevel models that can be used to explain changes in how non-ability attributes, such as interests, affect work outcomes. As discussed below, including a temporal dimension helps elucidate a systems view that is useful for understanding age-related changes in work motivation.


2.2 Motivational traits and skills

Although both motives and self-regulation are well-recognized determinants of learning and performance, they have very different origins (Kanfer et al., 1996). As noted previously, motives have long been conceptualized and studied from a differential psychology perspective (inter-individual differences). In contrast, self-regulation theory and research grew out of mid-20th century behavioral and social-cognitive theorizing that deployed experimental manipulations, such as goal setting, to identify key mechanisms and processes. Most researchers viewed the principal influence of motives as being on goal choice, whereas self-regulation was viewed as having greatest impact at the point of goal execution or pursuit. Advances in self-regulation theory and research during the 1980s suggested a more synergistic view in which self-regulation could be viewed less from a componential basis (e.g., goal setting, self-monitoring, self-evaluation) and more in terms of inter-individual differences in the deployment and focus of self-regulatory strategies. That is, motives set the stage for activation of different regulatory strategies during action. Research by Locke et al. (1981), as well as educational researchers, showed the impact of individual differences in self-regulatory strategy use during learning (Dörrenbächer & Perels, 2016; Dweck & Leggett, 1988; Pintrich & De Groot, 1990), while Kuhl (1985) posited a taxonomy of self-regulatory strategies, each with a different motivational function. Pintrich et al. (1994), in their review of self-regulation in the classroom, suggested that poor performance may be due to inadequate development of appropriate self-regulatory strategies.

Building on this new approach to self-regulation as a set of strategies or functions rather than just mechanisms, we proposed a developmental formulation that distinguishes between related stable motivational traits (e.g., achievement) and individual differences in self-regulatory strategies (see Fig. 2).

[image: A conceptual diagram showing the relationship between achievement, anxiety, traits, skills and task slash environment.]
Fig. 2 A taxonomic/developmental formulation of motivational traits and skills. From Kanfer and Heggestad (1997).
The diagram illustrates two main concepts: Achievement and Anxiety, connected by dashed lines to the central concepts of Mastery, Competitive Excellence, Motivation Control and Emotion Control. These central concepts are linked to each other and to the overarching categories of TRAITS and SKILLS. The diagram also shows a connection from Task slash Environment to the central concepts with solid arrows. Within the Anxiety concept, there are nested elements: General Anxiety, Test Anxiety and Fear of Failure.



We further posited that motives might entrain the development of facilitative or detrimental self-regulatory strategies. In a series of studies (e.g., Kanfer & Heggestad, 1999; Kanfer & Ackerman, 2000; Kanfer & Heggestad, 1997), we mapped motivation control and emotion control strategies to their respective motive classes and created a measure designed to assess adult individual differences in typical self-regulatory strategy use (for a similar measure, see Pintrich et al., 1993). The measure, the Motivational Trait Questionnaire (MTQ; Kanfer & Ackerman, 2000), is comprised of six scales loading on three primary factors: Personal Mastery, Competitive Excellence, and Motivation-Related Anxiety. Findings from studies that used the MTQ provided evidence that self-regulatory strategies are not substantially related to intellectual traits, but also showed moderate relationships between MTQ scales, personality traits, and performance (Hinsz & Jundt, 2005). Taken together, results from this research stream supported the notion that individual differences in appetitive/aversive motive strength may condition the differential development of specific self-regulatory strategies that can facilitate or impair work-related motivation.





2.3 Motivational strategies in job search

One of the most challenging aspects of modern work life pertains to the upheaval employees experience as a result of technological advancement. As the technological revolution winds its way through different industries and automates substantial segments of various jobs, many individuals have been laid off. Indeed, as individuals work longer, they can be expected to engage in job search a dozen or more times across their work life. Kanfer et al. (2001) introduced the utility of a self-regulatory perspective to investigating the problem of job search and reemployment. Over the past two decades, investigations from this perspective have significantly advanced the field (see Wanberg et al., 2020) and helped practitioners guide dislocated employees (Kanfer & Bufton, 2018; Liu et al., 2014; Wanberg et al., 2010).

In their recent meta-analytic review of the field, Van Hooft et al. (2021) defined job search as “a goal-directed, self-regulatory process in which cognition, affect, and behavior are devoted to preparing for, identifying, and pursuing job opportunities” (p. 674). Consistent with this conceptualization and the motivational trait-skill distinction discussed in Section 2.2, Van Hooft et al. (2021) found that more distal, trait-based self-regulation constructs had lesser impacts on employment success outcomes compared to more proximal job search self-regulation processes. As Van Hooft et al. (2021) noted, job search findings suggest that job seekers engage in a variety of self-regulatory strategies to both sustain job search activity and tamp down discouragement and other negative affect.





2.4 Toward a dynamic expectancy approach to effort allocation decisions

Dynamic theories of motivation have a venerable history in general psychology (Atkinson & Birch, 1970; Carver & Scheier, 1998; Erikson, 1959; Lewin, 1951; also see McClelland, 1985) as well as work motivation (Maslow, 1943; Naylor et al., 1980; Vancouver, 2008; Vroom, 1964). Many of these theories emphasize the non-linear relationship between effort and performance, particularly as a function of motive strength. McClelland et al. (1953) posited that individuals with higher levels of achievement motives, for example, would value and exert more effort than individuals with lower achievement motivation. Atkinson and Birch (1970) developed a dynamic theory of motivation predicated on shifting expectancy functions as a function of time and the associated changing value of alternative activities.

However, given the criticisms of expectancy formulations as being static and unable to predict behavior over time (e.g., Naylor et al., 1980), we sought to delineate and expand the expectancy model in terms of non-linear functions (Kanfer, 1987; Kanfer & Ackerman, 1989). Building on advances of the time in cognitive information-processing and theorizing by Kahneman (1973), and Naylor, Pritchard, and Ilgen (1980), Kanfer (1987) posited a model of goal choice grounded in two assumptions: (1) that goals reflect a decision on the amount of attentional effort to be devoted to the task, and (2) that individuals choose and accept goals based on perceived effort costs relative to gains, rather than just anticipated outcomes. Consistent with other newer models of motivation that focused on motivation as a personal resource allocation decision, Kanfer proposed that individuals allocate personal resources (e.g., effort) to a particular job or task based on the integration of three perceived non-linear contingencies or functions: (1) the perceived effort-performance relationship (E-P), (2) the perceived performance-utility function (P-U), and (3) the perceived effort-utility function (E-U).

As shown in Fig. 3, the perceived E-P function enables individuals to translate performance levels into meaningful effort allocations (Kanfer & Ackerman, 1989). That is, by delineating the form of the relationship between an individual’s perception of the task and the proportion of an individual’s total effort required to accomplish the task, individuals have a critical referent by which to maximize overall utility based on the perceived P-U and E-U functions. The E-P function shown in Fig. 3 also depicts the hypothesized impact of age and experience on resource limited tasks. The perceived P-U function depicts the form of the relationship between an individual’s cognitive resources (effort) and the perceived utility of specific job performance outcome levels (incorporating both intrinsic and extrinsic outcome possibilities). The perceived E-U function, intended to capture inter- and intra-individual differences, delineates the individual’s preferences for effort expenditures. Consistent with theories of boredom and arousal (McGrath, 1976), Kanfer proposed an inverted U-shaped function in which motivation wanes at the tail ends of the E-U function. That is, employees performing tasks that require little effort are expected to experience boredom, whereas tasks requiring more effort than what is available to the individual are expected to yield stress reactions and/or fatigue.

[image: Five line graphs a to e depicting performance and utility functions related to effort and age.]
Fig. 3 Motivational functions in motivational goal/resource allocation decision making. From Kanfer and Ackerman (2004).
Graphs a and b show performance versus effort, c shows performance for different ages and d and e show utility functions for effort and performance by age. Graph a shows a resource-limited curve with performance on the y-axis and effort on the x-axis, ranging from 0 to 100 percent. Graph b shows three curves representing an expert (10 plus years), intermediate (5 plus years) and novice (0 years) with performance on the y-axis and effort on the x-axis, ranging from 0 to 100 percent. The expert curve is labeled as effort-insensitive and resource-limited. All the three curves show declining patterns, only age 20 has slow declining pattern. Graph c shows three curves for 20, 40 and 60-year-olds with performance on the y-axis and effort on the x-axis, ranging from 0 to 100 percent, all labeled as resource-limited. Graph d, titled Effort-Utility Function, shows three utility curves for ages 20, 40 and 60 with utility on the y-axis and effort on the x-axis, ranging from 0 to 100 percent. Graph e, titled Performance-Utility Function, shows three utility curves for ages 20, 40 and 60 with utility on the y-axis and level of performance on the x-axis, with no specific range indicated. In all the graphs, age 20 shows highest level of performance and effort.



The Kanfer (1987) model held three advantages for work motivation researchers. First, using the perceived E-P function as an informational function highlights the key role that an individual’s resources (in the form of cognitive or attentional effort) play in understanding how task perceptions and abilities operate in tandem to affect goal choice. Second, the focus on functions rather than typical expectancy-based point estimates allows for theorizing about how task characteristics, contextual factors, cognitive abilities, task practice, and aging influence effort expenditures over time on task. Third, the model posits the differential role played by various person and situational factors on each function. Whereas task demands importantly influence the perceived E-P function (e.g., the high effort expenditure typically required when learning a new program platform), non-ability factors such as traits, motives and interests are posited to influence the P-U and E-U functions (e.g., the positive influence of learning goal origination on the P-U function or the negative impact of age-related changes in the utility of work-related effort).


3 The Kanfer-Ackerman resource allocation model

One of the most vexing problems in work psychology during the 20th century pertained to finding a common metric by which to elucidate the independent and joint role of motivational and cognitive ability variables. In the Vroom (1964) framework, high levels of cognitive ability and high levels of work motivation are expected to be positively associated with task performance, while interactive effects occur such that high motivation provides a larger increase to performance for high ability individuals relative to low ability individuals. Early tests of this prediction, however, yielded inconsistent results on the impact of motivational interventions (for discussion, see Korman, 1976; Korman et al., 1977). These inconsistencies were attributed by some researchers to the lack of an integrative framework for understanding interactions between motivation and other individual differences in applied settings (see, e.g., Mitchell, 1982).

A second, related problem pertains to the sizeable gap between an employee’s goals or intentions and their performance. Accounting for this gap requires consideration of how individuals allocate or regulate their efforts to accomplish the goal. The resource allocation model (Kanfer & Ackerman, 1989; see Fig. 4) extends and integrates expectancy-value and self-regulation theories to provide a dynamic account of the processes and mechanisms though which individuals of differing cognitive abilities allocate and regulate their attentional effort to accomplish a goal. In this section, we discuss the relationships between motivation, ability, and performance (e.g., classic theories of attention and skill acquisition) before briefly reviewing Kanfer and Ackerman’s (1989) integrated model of resource allocation during skill acquisition. Finally, we discuss the contributions of the model to core questions of performance determinants in applied contexts.

[image: A conceptual model diagram illustrating resource allocation, proximal and distal processes and self-regulation in task management.]
Fig. 4 The Kanfer-Ackerman resource model (1989). Adapted from Kahneman (1973).
The diagram depicts a conceptual model of task management. At the top, Resource Capacity slash Ability Level feeds into Resources Allocated. This connects to Perceived E-P which is part of Distal Processes open bracket Effort-Utility, Performance-Utility close bracket. Perceived E-P links to Goal Setting. Below, Allocation Policy is influenced by Goal Setting and Feedback and it governs the distribution between Task and Off-Task. Task is connected to Self-Regulation, which in turn influences Allocation Policy. The cycle of Task and Self-Regulation leads to Responses, which feed back into Allocation Policy.



In classic information-processing theories, attentional effort was proposed as a critical personal resource, the allocation of which determines task performance. According to Kahneman’s (1973) influential theory of attention, attentional effort reflects a finite cognitive resource which varies between individuals. In the context of learning (i.e., skill acquisition), an individual’s effort allocation to a task is a function of: (1) enduring dispositions which direct investment of attentional effort (e.g., need for achievement), (2) momentary intentions for allocation of attentional effort (e.g., following instructions given for a particular task), (3) task characteristics that influence demands on individuals’ capacity (e.g., task difficulty), and (4) states of arousal, as indicated by physiological responses (e.g., pulse rates, pupil dilation). In the attentional effort paradigm, task characteristics have implications for differential demands on attentional capacity throughout stages of learning, while individual differences in resource capacity have implications for the extent to which learners can accommodate secondary tasks (e.g., self-regulatory processes) during phases of skill acquisition.

For example, Anderson’s (1982, 1983) production system of learning delineates three sequential stages of skill acquisition.
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