
    

ABSTRACT 

 

CRAVEN, DENISE ELIZABETH. The Role of Ability in Goal Setting: A Respecification of 

Ability and Task Complexity as Goal-Performance Moderators. (Under the direction of Joan 

J. Michael.)  

 

The present study sought integration of two well-documented relationships: the relationship 

between general mental ability and performance of complex tasks, and between goal 

characteristics and level of work performance.  Goal-setting theory states that the impact of 

goal level (difficulty and specificity) on performance depends on the task’s complexity level.  

Past versions of the theory have also specified ability as a moderator of the goal-performance 

relationship.  This study tested an alternative model of ability and task complexity as goal-

performance moderators: a 3-way interaction among general mental ability (GMA), goal 

level, and task complexity.  Undergraduate psychology students completed a class-

scheduling task, which manipulated task complexity and goal difficulty at two levels each.  

Whereas main effects of task complexity and GMA were found, the 3-way interaction was 

not supported.  Statistical and design limitations, including the absence of control for goal 

commitment, are discussed.   
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INTRODUCTION 

     This chapter introduces and frames the current research project.  It frames the study in 

terms of the importance of both the theory under investigation and the modification tested.  It 

also makes clear the study’s potential value to the field of industrial-organizational 

psychology at both the applied and theoretical levels.  Here, the study’s general research goal 

and question are presented.  

Framing the Research 

    The efforts of psychologists to explain and predict work-related behaviors encompass such 

areas of the discipline as motivation, human factors, and industrial and organizational 

psychology.  These lines of research typically target the attributes of individuals and the 

characteristics of work conducive to desired levels of performance.   

     Worker attributes such as cognitive ability, personality, and personal history (Murphy, 

2004) have been examined for their utility in predicting work performance.  Cognitive 

ability, or general mental ability (GMA), continues to demonstrate predictive utility across a 

range of jobs (Tenopyr, 2002), particularly those involving complex work (Kehoe, 2002; 

Kuncel, Hezlett, & Ones, 2004).  Theories of motivation, as applied to work behavior, have 

addressed a range of worker characteristics, including expectation of success and the 

perceived value of rewards.   

      Among the characteristic of work found to predict worker performance is the nature of a 

set performance goal.  Goal-setting theory, formulated by Locke and Latham (1990a), states 

that a specific, difficult goal leads to higher performance than a general “do best” goal, a 

specific, easy goal, or no goal at all.  Results of numerous studies involving a variety of work  
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tasks (Locke & Latham, 1990b; Winters & Latham, 1996) have supported this central 

premise of the theory. 

     The full goal-setting model (Figure 1) includes dimensions of the worker and the work 

task said to either mediate or moderate the relationship between goal level and performance.  

Goal-setting theory specifies a number of mediators through which goal level affects work 

performance level: worker effort, direction and choice of that effort, persistence, and task-

specific strategies.   

     Goal-setting theory also specifies variables said to moderate the goal-performance 

relationship.  According to Baron & Kenney (1986), a moderating variable “affects the 

direction and/or strength of the relation between an independent or predictor variable and a 

dependent or criterion variable” (p. 1174).  In its current form, goal-setting theory specifies 

five moderators of the goal-performance relationship: task complexity, worker commitment 

to the goal, importance of the goal to the worker, self-efficacy, and feedback.  The level of 

each of these variables is theorized to impact the strength or direction of the relationship 

between goal level and performance.  As shown in Figure 1, goal commitment, goal 

importance, self-efficacy, and feedback are theorized to impact the goal-performance 

relationship similarly: an increase in the level of each of these variables increases the 

advantage of a specific, difficult goal over a do-best goal (Locke & Latham, 2002).  The 

impact of task complexity on the goal-performance relationship is opposite that of the other 

three moderators; as the level of task complexity increases, the relationship between goal 

level and performance weakens (Locke & Latham, 2002; Wood, Mento, & Locke, 1987).  

That is, with an increase in task complexity, the performance impact of a specific, difficult  
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goal approaches that of either a do-best goal or no goal at all.  Meta-analytic results for the 

effect of a specific, difficult goal versus a goal to do one’s best (Wood et al., 1987, as cited in 

Locke and Latham, 2002) provide support for this inverse relationship: an effect size of .41 

was found for the most complex tasks, versus one of .77 for the least complex tasks.   

     The original publication of goal-setting theory (Locke & Latham, 1990a) included worker 

ability as a fifth moderator of the goal-performance relationship.  The most recent version 

(Locke & Latham, 2002), omits ability without reference to its previous inclusion or reasons 

for its omission.  Yet, the utility of general mental ability (GMA) as a predictor of work 

performance has been demonstrated across a range of jobs (Guion, 1998; Kehoe, 2002; 

Schmidt, 2002), and has been shown to increase as a function of job complexity (Hunter & 

Hunter, 1984).  To the extent that the complexity of jobs corresponds to the complexity of 

tasks within them, the impact of task complexity on work performance may be expected to 

vary as a function of GMA.   

     The potential for interaction of GMA and task complexity in the prediction of 

performance suggest that ability, specifically GMA, may be reintroduced to the goal-setting 

model in a way that increases the model’s strength as a performance prediction tool.  This 

reintroduction may well involve specification of a relationship between GMA and task 

complexity in their effects on the goal-performance relationship, rather than as independent 

moderators, as specified in the original version of goal-setting theory (Locke & Latham, 

1990a; 1990b). 

     This study tests a modification of goal-setting theory that not only reintroduces ability to 

the model but also accounts for the demonstrated relationship between GMA and job  
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complexity in the prediction of performance.  Such a modification would be of great practical 

value in that it would increase the value of goal-setting theory as a device for improving 

work performance.  This modification would further guide industrial-organizational 

psychologists in the application of goal setting theory by clarifying the roles of worker ability 

and task complexity in the effectiveness of set performance goals. 

Research Goals 

     This study pursued two basic goals: to (1) provide evidence of GMA and task complexity 

as moderators of the goal-performance relationship and to (2) test a revision of goal-setting 

theory to re-specify the relationships among GMA, task complexity, and goal level in the 

prediction of performance. 

General Research Questions 

     This study addressed two general questions.  Is the relationship of ability to the goal-

performance relationship more complex than as specified in the original goal-setting model: 

simply as an additional moderator?  If so, is this relationship best specified in terms of the 

relationship between ability and task complexity?  

     In the following sections, I will review (1) the theoretical background and development of 

goal setting theory, (2) theory, research and practice relating to GMA as a predictor of work 

performance, and (3) the conceptual and operational development of task complexity, from 

which parallels may be drawn to the task used in this study.  The relationship of GMA to 

goal level is not reviewed here, for two reasons.  First, little literature exists on GMA as a 

predictor of work goal level.  Second, the present study focuses on goals assigned to the  
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worker as a function of organizational need, rather than as a function of individual 

characteristics.   

LITERATURE REVIEW 

     This chapter begins with a review of the theoretical background and development of goal 

setting theory, including the theory’s theoretical antecedents, the structure of the goal-setting 

model, and the models strengths and limitations.  The chapter continues with a survey of the 

literature on GMA as a predictor of work performance.  It compares GMA’s predictive utility 

to that of other psychological measures and describes the role of job complexity in the 

relationship of GMA to work performance.  The main conclusions drawn from this body of 

literature support the contention that GMA may be of value to the goal-setting model.  

Finally, this chapter reviews the conceptual and operational development of task complexity, 

from which parallels may be drawn to the task used in this study. 

Goal Setting and Work Performance: Goal Setting Theory 

     Ryan’s (1970) premise that conscious goals affect action led Locke and Latham to explore 

the relationship between conscious work performance goals and performance level (Locke & 

Latham, 2002).  The researchers first explored the relationship of goal difficulty to 

performance.  By contrast to Atkinson’s (1958) finding of a curvilinear task difficulty-

performance function, Locke and Latham found that the most difficult goals led to the 

highest levels of effort and performance (Locke & Latham, 1990a).  They also found that 

specificity of the set goal relates positively to performance.  These findings provide the basis 

for goal setting theory: a specific, difficult goal leads to higher performance than either a  
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vague, non-quantitative goal, such as “do your best”, or no goal at all (Locke & Latham, 

1990a;b).   

     Locke and Latham (2002) describe the “directive” and “energizing” functions served by 

establishment of a work-related goal.  A performance goal provides direction toward relevant 

aspects of performance.  The more specific the goal, the more clear the appropriate direction 

of effort becomes.  A performance goal also energizes, in that the more difficult the goal, the 

greater the effort directed toward goal attainment (Locke & Latham, 2002).  Direction and 

effort are therefore said to mediate the goal-performance relationship.  In addition to 

direction and effort, persistence is found to mediate the relationship between goal level and 

performance, such that the higher the goal, the greater the persistence applied to the work 

task.  Finally, the use of task-specific strategies mediates the goal-performance relationship 

(Locke & Latham, 2002; Wood & Locke, 1990).   

     As described earlier, the goal-setting model also specifies moderators of the goal-

performance relationship.  For higher goals to lead to higher performance, the performer 

must accept the goal (Locke & Latham, 1990a, 2000; Locke, Latham, & Erez, 1988).  

Accordingly, Locke and Latham (2002) identify goal commitment and goal importance as 

two moderators of the goal-performance relationship.  However, the authors also describe 

goal importance as influencing goal commitment (Locke & Latham, 2002); little empirical 

evidence exists for goal importance as a unique moderator.   

     For a goal to be effective, it must be accompanied by appropriate feedback regarding 

progress toward the goal.  Locke and Latham (1990a, 2002) refer to “summary feedback” as 

a moderator of the goal-performance relationship.  Several studies (e.g. Bandura & Cervone,  
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1983) have shown the combination of goal setting and feedback to be more effective than 

goal setting, alone (Locke and Latham, 2002).   

     Goal setting theory also specifies self-efficacy as a moderator.  Assigned goals directly 

impact both performer self-efficacy regarding the task and the performer’s personal goals.  

Legitimate authority impacts the subordinate’s personal goals and self-efficacy in two ways.  

First, the subordinate is apt to comply with the authority figure, accepting the supervisor or 

experimenter’s assigned goal as his or her own.  Second, he or she may also infer that the 

authority figure has confidence in his or her ability to reach the goal (Locke and Latham, 

1990b).  Assigned goals, then, can impact personal goals directly, as well as indirectly, 

through their effect on self-efficacy.  Personal goals, in turn, directly impact performance 

(Locke and Latham, 1990b).   

     Finally, the strength of the goal-performance relationship depends upon the complexity of 

the work task.  As task complexity increases, the effect of goal level (difficulty and 

specificity) on performance decreases.  According to Locke and Latham (2002), this 

moderating effect is due to individual differences in the ability to devise and apply 

appropriate task strategies.  Across tasks and situations, a number of factors may contribute 

to an individual’s use of appropriate strategies, including task-relevant knowledge (Seijts & 

Latham, 2001), problem-solving heuristics (Campbell, 1988), insight gained by participation 

in goal-setting (Latham et al., 1994), self-efficacy (Latham et al., 1994), and GMA (Kuncel 

et al., 2004).  The role of GMA in the moderating influence of task complexity is the focus of 

the present study. 
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     It is important to note the distinction between goal difficulty and task complexity.  At any 

given level of task complexity, goals may vary in difficulty.  Dimensions of goal difficulty 

include the standard of proficiency set, such as the volume of work completed within a 

specified time period, and the level of accuracy or quality achieved (Locke & Latham, 

1990a).  Thus, the term “goal difficulty” refers to “a certain level of task proficiency 

measured against a standard, whereas task difficulty refers to the nature of the work to be 

accomplished” (Locke & Latham, 1990a). 

     Goal-setting theory provides the core of Locke and Latham’s (1990a, 1990b) model of 

motivation, performance, and satisfaction: the high performance cycle (HPC).  The level of 

performance achieved from the use of a set goal (with intervention from moderating 

variables) determines the level of contingent reward(s) the worker receives (or, perhaps, 

whether or not he or she receives the reward).  The level of reward (or whether or not 

received) determines the worker’s level of satisfaction, both with the rewards received and 

with his or her own performance.  The greater the worker’s satisfaction, the stronger becomes 

his or her commitment to the organization and, subsequently, to new work-related challenges 

(Locke & Latham, 2002).   

     Strengths and Limitations of Goal Setting Theory.  A number of studies have 

demonstrated the generalizability of the goal level-performance relationship across task 

types.  Samples of word processors, loggers, and truck drivers have shown significant 

performance increases with increases in goal specificity and difficulty (Locke & Latham, 

2002).  However, goal setting theory, in its current form, does not predict performance 

equally well across levels of task familiarity.  On tasks for which participants lack the  
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requisite knowledge, specific, difficult goals tend to detract from performance by diverting 

attention from the development of task-specific strategies (Seijts & Latham, 2001).  The 

theory does predict performance on goals targeting learning.  Winters and Latham (1996) 

found that a specific, difficult goal for developing learning strategies led to development of 

significantly more strategies than did a do-best goal applied to the same task.   

     Locke and Latham (2002; 1990b) report a major strength of the goal setting model: 

performance does not differ significantly across self-set, assigned, and participative goal-

setting conditions.  Because goal-setting circumstances are likely to differ across work 

contexts and situations, this feature should represent both practical and theoretical 

advantages.  Yet, results of a number of studies indicate possible moderators of the impact of 

goal-setting circumstances on performance.  Sue-Chan and Ong (2002) examined the impact 

of power distance on the relationship between goal-setting condition and self-efficacy, goal 

commitment, and performance.  Power distance refers to the degree of power and status 

inequality considered normal and acceptable (Sue-Chan & Ong, 2002).  National cultures 

differ along the power distance dimension.  Individuals in high power-distance cultures value 

an autocratic management style, characterized by paternalistic supervision and decision-

making.  Those in low power-distance cultures prefer a consultative management style that 

permits subordinate participation in decision-making (Kirkman & Shapiro, 2001).  

Accordingly, power distance should relate negatively to acceptance of participation in goal 

setting and, therefore, to both goal commitment and performance.  Sue-Chan and Ong (2002) 

found support for this hypothesis; the lower the power distance, the higher were both 

commitment and performance of individuals who participated in goal setting.  This finding,  
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which introduces the possibility of a culture-bound moderator, challenges the claim that goal-

setting theory is equally applicable across self-set, participative, and assigned goal-setting 

circumstances.   

     Locke and Latham (2002; 1990b) also note a practical dilemma posed by the HPC.  They 

have found that the higher the set goal, the less satisfied the performer is likely to become 

upon meeting any goal.  Students setting a GPA goal of 4.0 reported lower expected 

satisfaction with goals of 4.0, 3.0 and 2.0 than did peers setting lower goals.  Yet, given that 

goal level and performance level are directly related, encouragement of more difficult goals 

makes practical sense.  Still, the diminished satisfaction resulting from performance short of 

a high goal must be reckoned with.  Locke and Latham (1990) suggest a number of 

approaches, such as setting a moderate goal to simultaneously optimize satisfaction and 

productivity and the establishment of a two-tier goal system, consisting of a readily 

achievable minimum goal and an ideal, “stretch” goal.   

    To summarize, goal setting theory specifies a positive, linear relationship between goal 

level and performance level.  The mechanisms, or mediators, by which higher goals lead to 

higher performance include direction, effort, persistence, and task-specific strategies.  Five 

variables are said to moderate the goal-performance relationship: goal commitment, goal 

importance, task complexity, self-efficacy, and feedback.  Additional moderators not 

formally introduced to the model include degree of familiarity with the work task and power 

distance.  Table 1 summarizes the literature in this section of greatest relevance to this study. 

 

 



11    

 

Task Complexity 

     Several approaches to the definition of task complexity have been advanced.  The 

characteristics of tasks used by theorists to define task complexity include experienced 

(psychological) complexity, complexity as a task-person interaction and complexity as a 

function of objective task characteristics (Campbell, 1988; Wood, 1986). 

     Drawing on the work of Naylor and colleagues, Wood (1986) advances a theory of tasks 

and a framework for the operationalization of task complexity.  He specifies three task 

components: information cues, (required) acts, and products.  The task product, whether an 

object or an event, may be identified and described independently of the act or acts required 

to produce it.  For example, the event of lowering a fryer basket into hot frying oil may be 

considered independent of the possible acts required to produce it, whether it be the act of 

grasping the fryer basket handle in one’s hand and manually lowering it into the vat of oil or 

of pressing a button to activate a lowering mechanism.   

According to Wood, the two input components that determine the maximum level of 

knowledge, skill, and resources required of an individual for successful task performance are 

the act or acts required for task performance and the information cues available for its 

performance.  Acts and information cues, therefore, provide the basis for quantification of 

task complexity (Wood, 1986).   

     Wood (1986) defines three dimensions of task complexity: component, coordinative, and 

dynamic.  Component complexity is a function of both the number of distinct acts required 

for task performance and the number of distinct information cues necessary to the 

performance of required acts.  The idea that the knowledge and skill requirements of a task  
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increase with the number of distinct components (acts and information cues) involved in task 

performance makes clear the implications of GMA level for performance of complex tasks.   

     The knowledge and skill required to perform a task also increases with the number of 

required interactions among the sequencing, timing, frequency, and intensity of task inputs.  

Wood terms this aspect of task complexity “coordinative” complexity.  A simple linear 

sequence of acts, such as those required to wash a window (position ladder; climb ladder; 

apply cleaning solvent to glass; squeegee glass) may be compared to those required to 

assemble a radio, for which acts are not only contingent on other acts but may also need to be 

performed simultaneously (Wood, 1986).   

     Wood’s calculation of coordinative complexity involves the number of required acts and 

the number of precedent relationships between any one act and all other acts required for task 

performance.  The sum of all precedent relationships between each act and all other required 

acts comprises a task’s coordinative complexity score.  When the task product is a simple 

linear function of task inputs, coordinative complexity is low.  Tasks requiring interactions 

among required acts, as in the radio assembly example, are higher in coordinative 

complexity, holding constant the number of task inputs.  Task complexity increases with the 

number of interactions (Wood, 1986).  Similarly, holding constant the number of interactions 

between and among required acts, a higher number of task inputs corresponds to greater task 

complexity as a function of increase in component complexity. 

     A task’s component and coordinative complexities may be considered the static 

dimensions of complexity.  Dynamic complexity refers to the number of changes in the 

cause-effect and means-end relationships among a task’s acts, information cues, and  
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products.  It may be measured as a function of the number changes in the component and 

coordinative complexities of a task over time (Wood, 1986).  In their argument for the 

importance of GMA in job learning, Schmidt and Hunter (2004) cite today’s demand on 

workers to keep pace with shorter product life cycles and the likely increase in importance of 

GMA to meet such a demand.   

     Campbell (1988) summarizes the previous three decades of literature on the definition of 

task complexity, citing three general approaches: complexity as a psychological experience, 

complexity as task-person interaction, and complexity as a function of objective task 

characteristics.  The first two involve characteristics of the task doer.  Task complexity may 

contribute to job enrichment factors, such as skill variety and task significance (e.g. Pierce & 

Dunham, 1976; as cited in Campbell, 1988).  Complexity may also be viewed as a task-

person interaction, such that the task doer’s past experience, familiarity with the specific task, 

short-term memory, attentional resources and cognitive efficiency bear upon perceived task 

complexity (Campbell, 1988). 

     Finally, Campbell (1988) summarizes several previous authors’ conceptualizations of task 

complexity as a function of objective task characteristics.  Among these characteristics are 

(1) multiplicity of possible paths toward the desired goal; (2) multiplicity of desired 

outcomes requiring separate information processing streams; (3) conflicting means to desired 

outcomes, such that the means of achieving one outcome conflicts with the achievement of 

another; and (4) uncertain or probabilistic path-goal linkages, such that potential paths cannot 

be readily eliminated.  A task possessing one or more of these characteristics is likely to be  
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unstructured and ambiguous (Campbell, 1988), as is a task high in dynamic complexity, 

wherein changes in means-end and cause-effect relationships occur at a high rate.   

     Campbell also makes the distinction between objective and subjective complexity.  He 

argues that experienced complexity is a reaction to task characteristics, dependent upon the 

task doer’s own cognitive resources, such as short-term memory and computational 

efficiency, as well as situational constraints. 

     In summary, task complexity may be viewed and operationalized from three perspectives: 

experienced (psychological) complexity, complexity as task-person interaction, and 

complexity as a function of objective task characteristics.  Objective task characteristics 

include number of possible paths toward the desired goal, number of required information-

processing streams, number of conflicting means to desired outcomes, and uncertain or 

probabilistic path-goal linkages.  These four characteristics determine a task’s objective 

complexity, whereas the task doer’s cognitive resources and experience determine subjective 

task complexity.  A task’s complexity is a function of information cues, required acts, and 

products.  The task used in this study, a task used by numerous previous goal-setting studies, 

will be shown, in a subsequent section, to operationalize complexity along many of these 

dimensions. 

     The following review of the literature on the relationship of GMA to work performance, 

particularly as a function of job complexity, provides support for the re-introduction of GMA 

as a moderator within goal setting theory.   
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General Mental Ability, Job Complexity, and Work Performance 

      The relationship of GMA to work performance is well documented (Gottfredson, 2002; 

Hunter & Schmidt, 1994, 1996; Schmidt, 2002; Tenopyr, 2002), as is the existence of a 

general factor measured by all known tests of cognitive ability (Gottfredson, 2002; Ree & 

Carretta, 2002).  Evidence for this factor began in the 1920s with the work of Charles 

Spearman (Ree & Carretta, 2002).  The repeated emergence of this general factor in the 

measurement of specific aptitudes, such as verbal aptitude, spatial visualization, and 

mathematics (Gottfredson, 2002; Ree & Carretta, 2002), has led to the use of a single 

measure of GMA to assess the potential for applicant success in a wide variety of jobs (Ree 

& Carretta, 2002; Schmidt, 2002).   

     Evidence of a general factor, “g”, contradicts theories of multiple, independent 

dimensions of intelligence, such as Guilford’s structure of intellect (SOI) model and 

Thurstone’s proposal of seven primary mental abilities (Gottfredson, 2002; Kuncel, Hezlett, 

and Ones, 2004).  Also in contradiction of the notion of “g” is Sternberg, Wagner, Williams 

and Hovarth’s (1995) distinction between conventional psychometric intelligence and 

practical, “real world” intelligence.  They assert that traditional tests of intelligence offer 

little predictive utility in personnel selection, citing an average validity coefficient of .2 

between ability test scores and job performance.  This modest coefficient, they point out, 

corresponds to a mere .04 of the variance in performance attributable to cognitive ability, as 

traditionally defined and measured (Sternberg et al, 1995).  Sternberg et al. cite fundamental 

differences between “academic tasks”, required by intelligence tests, and tasks required in 

work and in everyday life.  Academic intelligence tasks, they argue, differ fundamentally  
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from the problems of everyday life in that the former typically (1) provide all needed 

information for problem solution, (2) are well defined, (3) have one correct answer, and (4) 

have one method of reaching the correct solution.  Everyday problems, by contrast, often 

lack these advantages.  Sternberg et al. (1995) assert that such problems call upon practical 

intelligence and claim that traditional tests of intelligence fail to predict work performance 

because they fail to tap practical intelligence.   

     Nevertheless, a substantial and diverse accumulation of evidence exists for a direct 

relationship between GMA and a variety of life tasks and outcomes (Schmidt & Hunter, 

2004).  Ree and Carretta (2002), Gottfredson (2002) and Schmidt (2002) argue that the 

general factor g does relate to performance of non-academic tasks.  Ree and Carretta (2002) 

present ten categories of non-academic psychological correlates of general intelligence, as 

measured by standardized tests.  Among those in direct contradiction of Sternberg et al. 

(1995) include practical knowledge, social skills, a broad “abilities” category, comprising 

social prominence, memory, reaction time, analytic style, and reading; a “moral” category, 

comprising values, delinquency (negatively correlated), racial prejudice (negatively 

correlated), and lie scores of personality tests.  In most direct contradiction to Sternberg’s 

claim are “occupational” correlates of general intelligence test scores, such as income, 

military rank, and occupational status: (Ree & Carretta, 2002)..  Higher loadings of a given 

GMA measure on the general factor g correspond to larger correlations (Schmidt & Hunter, 

2004). 

     The demonstrated role of GMA in performance of a wide range of work tasks has led 

organizations to build a measure of cognitive ability into personnel selection systems as a  
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central component (Ree & Caretta, 2002; Tenopyr, 2002).  GMA test scores have been 

shown to account for at least as much variance in work performance as either cognitively-

loaded job-specific tests or personality tests (Guion, 1998; Kehoe, 2002; Schmidt, 2002).  In 

her argument for the value of GMA in predicting levels of all performance dimensions, 

Gottfredson (2002) states an average correlation of .5 between GMA tests and ratings of 

overall performance, corrected for statistical artifacts. 

     GMA test scores have also been shown to predict job-related learning (Kuncel et al., 

2004; Schmidt, 2002; Schmidt & Hunter, 1998).  Citing the results of several primary studies 

and meta-analyses, Schmidt (2002) asserts the usefulness of GMA measures to predict 

performance in training, as well as in job performance.  To measure GMA, Schmidt argues, 

is to measure the ability to learn, an assertion supported by validity coefficients of and 

around .63 for GMA as a predictor of training performance.   

     Nevertheless, debate persists over the wisdom of reliance on GMA measures, possibly 

due to differing sets of results of validity studies involving GMA as a performance predictor.  

The predictive value of the general factor g has been shown to vary directly with the 

complexity of the task.  Whereas Outtz (2002) cites an average validity coefficient of .30, 

Schmidt (2002) and Hunter and Schmidt (1996) cite validity coefficients ranging from .38 to 

.57 across levels of job complexity.  In a meta-analysis of over 400 studies, Hunter and 

Hunter (1984) estimated the validity of GMA for supervisor ratings of overall performance at 

.57, .51, and .38 for high-, medium- and low-complexity jobs, respectively.  For high-and 

medium-complexity jobs, collectively accounting for about 80% of jobs in the U.S. economy 

(Hunter & Hunter, 1984), the corresponding coefficients of determination are .32 and .26,  
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compared to .14 for low-complexity jobs.  A similar meta-analysis in the European 

Community (EC) by Salgado, Anderson, Moscoso, Bertua, de Fruyt, and Rolland (2003) 

produced similar findings: the validity of GMA in predicting job and training performance 

ratings increased with increasing task complexity. 

     The differences in cited average validities and their sources suggest that authors have not 

only considered somewhat different sets of results, but have also given different levels of 

consideration to the performance criteria on which the validities were generated.  Another 

aspect of performance that may impact the magnitude of GMA validity is the distinction 

between task and contextual dimensions of performance.  Borman and Motowidlo (1993) 

define task performance as performance of obligatory tasks leading directly to work output, 

and contextual performance as an individual’s organizational, social, and psychological 

contributions leading indirectly to the realization of organizational goals.  This distinction 

may alternately be viewed as in-role versus extra-role work behavior (Arvey & Murphy, 

1998).  Ratings of task performance are generally based on core technical proficiency, 

including performance of activities in direct support of the observable, measurable work 

product, such as time management and coordination with team members.  Examples of 

contextual performance, or extra-role behavior, include social behaviors outside the worker’s 

formal duties that contribute directly to the quality and quantity of work output, such as 

taking time out to assist co-workers (Podsakoff, MacKenzie, Paine, & Bachrach, 2000).  

     The distinction between task and contextual performance elements relates to the 

predictive validity of GMA in two ways.  First, research has shown that task performance is 

best predicted by measures of GMA, whereas contextual performance is predicted far better  
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by personality measures than by GMA (Borman and Motowidlo, 1997).  Second, empirical 

findings (Borman, White, & Dorsey, 1995; Motowidlo & Van Scotter, 1994) suggest that 

task and contextual performance dimensions contribute roughly equally to supervisor ratings 

of overall performance.  The utility of GMA may therefore be understated by validities for 

overall performance ratings if such ratings incorporate judgments of both task and contextual 

performance.  Not only are GMA validities likely to be higher for ratings based strictly on 

objectively measured task performance, but differences in validities across levels of job 

complexity may also be greater against a strict task performance criterion.  In support of the 

former, Hunter (1986) reported a validity of .75 for the General Aptitude Test Battery 

(GATB: United States Employment Service of the U.S. Department of Labor) in the 

prediction of work sample test scores of 1,790 civilian job incumbents.  For the same sample, 

the GATB validity was .47 for supervisor ratings.  A military sample of 1,474 yielded GATB 

validities of .53 and .24 for work samples and supervisor ratings, respectively.  For both 

samples, path analyses showed the greatest influence of GMA on work sample scores to be 

through job knowledge (Hunter, 1986).   

     Recent literature indicates that an approximate Black-White difference of 1 standard 

deviation in average GMA test scores leads to adverse impact from the use of these scores in 

selection.  Authors (e.g. Outtz, 2002; Schmidt, 2002) concur that use of a GMA measure in 

personnel selection must be supplemented by indicators resulting in less adverse impact, such 

as personality measures, biodata, and structured interviews (Outtz, 2002).  Disagreement 

persists, however, regarding the occurrence of race-based prediction bias resulting from 

GMA test use.  Gottfredson (2002) and Schmidt (2002) observe that Black and White  
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applicants with the same GMA score are equally likely to succeed on the job.  If a given 

GMA measure were race biased, differential prediction of performance across groups would 

be observed. 

     Table 2 summarizes the literature reviewed here on the relationships among GMA, job 

complexity and performance.  The evidence for GMA as a work performance predictor 

suggests the need to incorporate this variable in any model of work performance.  Evidence 

for the interaction of GMA and job/task complexity suggests that ability could be re-

introduced to the goal-setting model as a variable that interacts with task complexity in 

predicting performance level from goal level.  The following section describes the approach 

used to address this specific research question: Is ability best specified as a variable 

interacting with task complexity in the moderation of the goal-performance relationship? 

RESEARCH QUESTIONS AND HYPOTHESES 

     Prior to the Locke and Latham (2002) representation of goal setting theory (e.g. Locke & 

Latham 1990a; 1990b), the model had been presented to include ability as a moderator of the 

goal level-performance level relationship (see Figure 2).  In their most recent version (2002; 

Figure 1), ability is omitted.  Yet, the demonstrable impact of GMA on a variety of work-

related outcomes suggests the need to describe the most likely role of GMA in the goal-

performance relationship.  Toward this end, this study investigates an alternative to the role 

of ability originally specified by Locke and Latham: that of simple moderator.  This role may 

be better described in terms of the relationship of ability to the moderating role of task 

complexity.  Specifically, if the goal level-performance level relationship weakens as task 

complexity increases, the extent to which a given level of task complexity weakens this  
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relationship may depend on the ability of the performer.  If so, the goal-setting model may be 

modified to specify a three-way interaction among GMA, task complexity, and goal level 

(Figure 3). 

     This study tested the hypothesized three-way interaction of GMA, task complexity, and 

goal level in their effects on performance with the goal of advancing a modification of goal 

setting theory that more clearly specifies relationships among key worker, goal and task 

variables while increasing understanding of the role of GMA in task performance.   

Hypotheses 

1.   The null hypothesis of no Goal Difficulty-by-Task Complexity-by-GMA interaction will 

be rejected.  Two lines of empirical evidence support this assertion.  First, it has been shown 

that the difference in performance under specific-difficult and do-best goals decreases as task 

complexity increases.  That is, the advantage of a specific, difficult goal over a do-best goal 

decreases with increases in task complexity.  Evidence exists, therefore, of an interaction of 

task complexity and goal level.  Second, an extensive literature on the relationship of GMA 

to performance demonstrates that this relationship depends on the complexity of the task, 

with a stronger GMA-performance relationship demonstrated under tasks of increasing 

complexity.  Evidence therefore exists of a GMA-task complexity interaction.  Considering 

these two lines of evidence, individuals higher in GMA should realize the performance 

benefit of a specific, difficult goal over a do-best goal across a greater range of task 

complexity than individuals lower in GMA.  Because individual performance, regardless of 

goal condition, is limited by individual ability, the positive impact of a specific, challenging 

goal may be expected to diminish as the complexity level of a task approaches the limit of  
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the individual’s capacity to perform.  Therefore, differences in performance under the two 

goal conditions may be expected diminish as task complexity increases and individual ability 

decreases. 

     It is therefore hypothesized that a three-way, mixed factorial model of GMA, Task 

Complexity, and Goal Level will exhibit a three-way interaction, such that individuals lower 

in GMA will show a greater performance difference across goal levels on the low-complexity 

task than on the high-complexity task.  The high-GMA group will exhibit comparable 

performance differences across the do-best and specific-difficult-goal conditions at the two 

Task Complexity levels, performing higher under the specific-difficult goal condition than 

the do-best condition on both tasks.  Figure 3 illustrates results supporting this hypothesis.   

     Let αβγijk represent the three-way interaction of Goal Difficulty, Task Complexity and 

GMA, where αi represents the fixed effect of Goal Difficulty, βj represents the fixed effect of 

Task Complexity, and γk represents the random effect of GMA.  A test of this hypothesis is a 

test of the null hypothesis that the effect αβγijk is not significant.  Rejection of the null 

hypothesis will provide support for the hypothesis of three-way interaction. 

2.  The null hypothesis of no Goal Difficulty-by-GMA interaction will not be rejected.  Two 

aspects of Locke and Latham’s (2002) most recent representation of the goal-setting model 

support this assertion.  First, the theorists omit Ability as a stand-alone moderator of the goal-

performance relationship (Figure 1).  Second, they claim that the moderating effect of Task 

Complexity in the goal-performance relationship owes to individual differences in the ability 

to employ task-relevant strategies.  That is, Ability may drive the moderating effect of Task 

Complexity, rather than to act as a separate moderator of the goal-performance relationship.   
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Together, these facts suggest that ignoring Task Complexity level, Ability does not moderate 

the goal-performance relationship.  There is neither intuitive nor empirical justification for 

the assertion that the performance advantage of a specific, difficult goal over a do-best goal 

should vary by individual ability, holding task complexity constant.   

     It is therefore hypothesized that within the three-way, mixed factorial model of Goal 

Level x GMA x Task Complexity, a significant interaction of GMA and Goal Difficulty will 

not be found.  A test of this hypothesis is a test of the null hypothesis that the interaction 

effect αγik is not significant.  Failure to reject the null hypothesis will provide support for the 

hypothesis of no GMA-by-Goal Level interaction. 

3.  The null hypothesis of no main effect of Goal Difficulty will be rejected.  Results of 

numerous studies involving a variety of work tasks and contexts suggest that a specific, 

difficult performance goal leads to a higher level of performance than a do-best goal.  

According to Locke and Latham (2002), a specific, difficult goal leads to greater effort than a 

do-best goal. A specific goal directs worker effort toward goal-relevant activities and away 

from goal irrelevant activities.  The performer also shows greater persistence when a specific, 

challenging goal is set than when a non-specific, do-best goal is set.  Finally, a specific, 

difficult goal leads to the formulation, retrieval and use of task-specific knowledge and 

strategies.  Through these three processes, a specific, difficult goal leads to higher 

performance than a do-best goal.   

     Within the three-way, mixed factorial model of GMA, Task Complexity, and Goal Level, 

a main effect of Goal Level will be found.  A test of this hypothesis is a test of the null  
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hypothesis that the effect αi is not significant.  Rejection of the null hypothesis will provide 

support for the hypothesis of a main effect of Goal Level. 

4.  The null hypothesis of no Task Complexity-by-GMA interaction will be rejected.  An 

extensive literature on the impact of GMA on work performance indicates that the direct 

relationship between GMA and performance strengthens as task complexity increases.  The 

higher a task’s complexity, the more GMA is called upon for successful task performance 

(Schmidt, 2002; Hunter & Schmidt, 1996).   

     It is therefore hypothesized that within the three-way, mixed factorial model of GMA, 

Task Complexity, and Goal Level, an interaction between GMA and Task Complexity will 

be found, with the low-GMA group exhibiting a greater performance difference under the 

two Task Complexity conditions than the high-GMA group.  A test of this hypothesis is a test 

of the null hypothesis that the effect βγij is not significant.  Rejection of the null hypothesis 

will provide support for the hypothesis of GMA-by-Task Complexity interaction.  Figure 4 

illustrates the nature of this hypothesized interaction. 

5. The null hypothesis of no Goal Difficulty-by-Task Complexity interaction will be 

rejected.  Results of goal-setting studies indicate that as task complexity increases, the effect 

of goal level (difficulty and specificity) on performance decreases.  Wood et al. (1987) have 

shown goal difficulty effect sizes ranging from .48 for the most complex tasks to .67 for the 

least complex tasks.  It is therefore hypothesized that within the three-way, mixed factorial 

model of GMA, Task Complexity, and Goal Level, an interaction of Goal Difficulty and 

Task Complexity will be found, with a greater difference in performance between the two 

goal difficulty levels seen on the low-complexity task than on the high-complexity task.  A  
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test of this hypothesis is a test of the null hypothesis that the effect αβij is not significant.  

Rejection of the null hypothesis will provide support for the hypothesis of Goal Difficulty-

by-Task Complexity interaction.  Figure 5 illustrates the nature of this hypothesized 

interaction. 

6. The null hypothesis of no main effect of Task Complexity will be rejected.  Whereas the 

effect of task complexity on performance has been shown to vary as a function of GMA, 

performance is expected to vary inversely to task complexity when GMA is not taken into 

account.  It is therefore hypothesized that within the three-way, mixed factorial model of 

GMA, Task Complexity, and Goal Level, a main effect of Task Complexity will be found, 

with higher performance on the low-complexity task.  A test of this hypothesis is as test of 

the null hypothesis that the effect βj is not significant.  Rejection of the null hypothesis will 

provide support for the hypothesis of a main effect of Task Complexity.   

7. The null hypothesis of no main effect of GMA will be rejected.  A vast literature on the 

relationship of GMA to performance indicates that cognitive ability level relates directly to 

performance level.  It is therefore hypothesized that within the three-way, mixed factorial 

model of GMA, Task Complexity, and Goal Level, a main effect of GMA will be found, with 

higher performance for the high-GMA group.  A test of this hypothesis is as test of the null 

hypothesis that the effect γk is not significant.  Rejection of the null hypothesis will provide 

support for the hypothesis of a main effect of GMA. 
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METHOD 

Participants      

 

     One hundred and ninety undergraduate psychology students participated in exchange for 

course credit.  Participants were roughly equal numbers of male and female students with 

diverse majors spanning the sciences, engineering, and humanities.  Freshmen comprised 

67% of the sample, with smaller percentages of sophomores, juniors, seniors, and continuing 

education students.   

Design  

     A three-way (Goal Difficulty by Task Complexity by GMA) fully crossed design was 

used.  To control for possible effects of time of day and day of the week, Goal Difficulty and 

Task Complexity level manipulations were balanced across the 31 experimental sessions, 

such that each Goal Difficulty-Task Complexity level combination was used at all times of 

day and days of the week (Tuesdays and Fridays). 

Task 

     Participants performed a task used in past studies of goal setting theory in which goal 

difficulty and task complexity have been manipulated (e.g. Seijts & Latham, 2001; Winters 

& Latham, 1996).  Participants performed a class-scheduling task, using paper-and-pencil 

class scheduling forms and a list of hypothetical classes.  Consistent with past studies, the 

present study allowed participants 24 minutes to complete the task. 

     Complexity.  Also consistent with past studies (Seijts & Latham, 2001), task complexity 

was manipulated by varying the number and nature of rules or constraints under which 

participants were instructed to complete the schedules. 
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     Three rules applied for completion of class schedules under both complexity conditions: 

1. Five non-redundant classes must be scheduled on a single day. 

2. Each schedule must be unique.  That is, no schedule may be duplicated. 

3. The name, code, meeting times and section of each scheduled course must be 

listed. 

4. Class times must not conflict; that is, the start and end times of scheduled classes 

must not overlap. 

 

For the high-complexity task, three additional requirements were imposed: 

1. Any course with a discussion section was to have the class and discussion sections 

scheduled on the same day. 

2. No two marketing courses could be scheduled within 1 hour of each other. 

3. Any speech communication class scheduled was to have a lab section scheduled on 

the same day. 

 

The three rules imposed on the high-complexity task, applied in conjunction with the 

three rules applying to both complexity conditions, created task demands that correspond to 

several aspects of task complexity described by Wood (1986) and Campbell (1988).  First, 

the requirements that a discussion section be scheduled on the same day as its class and that a 

lab be scheduled with every speech communication class imposed additional information 

cues on which participants were required to act (task inputs), increasing the task’s component 

complexity (Wood, 1986).  Second, all three additional restraints imposed interrelated and 

conflicting conditions to be satisfied, consistent with the operationalizations of task 

complexity described by Campbell (1988).   

By capturing these aspects of task complexity, the class-scheduling task operationalized 

complexity through objective characteristics of the task, rather than as primarily 

psychological, or perceived by the participant.  Because an individual’s perception of a task’s 
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complexity level is likely to relate to his or her cognitive ability level (Campbell, 1988) and 

because GMA is a variable of primary interest in this study, the use of perceived complexity 

could suppress the effect of GMA upon performance. 

Performance Goal 

     Goal level.  Goal level was manipulated at two levels: a specific, difficult goal and a non-

specific “do best” goal.  For the class-scheduling task, operationalization of a specific, 

difficult goal was established by Earley (1985) and Wood and Bandura (1989; as cited in 

Seijts and Latham, 2001) and utilized in numerous subsequent studies.  Earley (1985) found 

that 4% of his college student participants were able to produce 10 schedules in 15 min.  He 

therefore established a goal of 10 class schedules in 15 min (or 1 class schedule per 1.5 

minutes, on average) as a very difficult, but attainable, goal.  In a participative goal-setting 

study using the same class scheduling task, Latham et al (1994) informed participants that a 

reasonable performance goal for the same task had been found to be between 6 and 8 correct 

schedules in 15 min.  Wood and Bandura (1989) defined a “truly difficult” goal as one that 

only 10 percent of individuals can reach.  On this basis, Seijts and Latham (2001) established 

a difficult goal for their own study according to the number of class schedules completed by 

the upper 10 percent of pilot study participants over three 8-minute trials.  They therefore 

assigned participants a specific, difficult goal of at least 10 correct class schedules in 24 

minutes, or 1 class schedule per 2.4 minutes, on average. 

     Because the present study employed the same task as used by Seijts and Latham (2001) 

and Earley (1985), operationalization of a specific, difficult goal was based on 

operationalizations developed for those studies.  To ensure a goal of at least moderate  
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difficulty, the specific, difficult goal for this study was set at a point between those set in the 

two previous studies: completion of 12 correct class schedules in 24 minutes, or 1 class 

schedule in 2.0 minutes, on average. 

Materials 

     Each participant received blank class-scheduling forms and a list of hypothetical class 

sections for courses in four academic departments: Communications, Business 

Administration, Accounting and Finance, and Marketing.  Each department’s class section 

list provided available class sections for three different courses.  Ten different class sections 

were offered for each course, with the exception of the Speech Communications course, for 

which 4 class sections were offered, and the Speech Communications lab, for which 10 

different sections were offered.  Four section alternatives were offered of the discussion 

sections required to accompany the Organizational Behavior and Human Resources 

Management. 

GMA Measure.  A 30-item short form of the Wonderlic Personnel Test (WPT-Q) was used.  

This form of the Wonderlic provides an abbreviated but valid alternative to the full-length, 

50-item WPT.  The range of possible scores on the dichotomously scored WPT-Q is 34, with 

scores of 30 and greater converted to a “projected” score on the 50-item WPT.  As are all 

forms of the WPT, the WPT-Q is intended as a measure of general intelligence for the 

prediction of performance in a variety of jobs (Geisinger, 2004).  High correlations with 

other instruments designed to measure general intelligence provide evidence of construct 

validity: correlations with the Wechsler Adult Intelligence Scale—Revised (WAIS-R) near 

.90 and with the General Aptitude Test Battery (GATB) above .70 (Schraw, 2004).   
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     Reliability coefficients (Pearson r) reported for the WPT are.82 to .94 for test-retest 

reliability, .73 to .95 for alternate forms, and an average of .88 for Kuder-Richardson-20 

estimates (Geisinger, 2004).   Predictive validity coefficients for the 50-item test range from 

.22 to .67 across a number of job families (Geisinger, 2004). 

Procedure      

     Each group of participants first completed the class-scheduling task.  Task instructions 

(Appendix A) were distributed in printed form and read aloud.  Instructions on the class-

scheduling task were distributed in printed form and read aloud.  Participants were asked to 

imagine a scenario in which the university’s online registration system is off-line for 

maintenance and that class schedules for the new semester must be completed in paper-and-

pencil form.  Participants were told that their task was to complete such schedules, using the 

hypothetical course information provided. be administered the WPT-Q.  Following WPT-Q 

administration and collection of test materials,  

     Once the task instructions had been read aloud, participants have examined the materials, 

and all questions regarding the task have been satisfactorily addressed, participants were 

informed of the performance goal.  Under the specific, difficult goal condition, participants 

were given the following goal information “Your goal in this task is to complete a total of 12 

correct class schedules in the 24 minutes allowed.  Experience indicates this to be a very 

difficult but attainable goal.”  Participants in the do-best goal condition were instructed: 

“Complete as many correct class schedules as you can in the 24 minutes allowed.”  The full 

text of instructions for both complexity conditions appears in Appendices A2 and A3.  
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     Participants in both goal conditions received a copy of class time listings and blank class 

schedule forms.  At the conclusion the 24 minutes, the experimenter collected all 

participants’ completed class schedules. 

     Debriefing.  At the conclusion of data collection, a document explaining the purpose of 

the study was distributed to all participants by electronic mail.  The debriefing text for each 

of the four treatment conditions is provided in Appendix B. 

Analysis 

Scores and Group Determination 

 

     GMA.  A single score for the 30-item WPT-Q was calculated for each participant via 

computerized self-administration.  High and low GMA groups were established by 

determining the most inclusive high and low subsets that could be considered distinct.  

Subsets were evaluated for distinctness by the extent to which confidence intervals about the 

two means overlapped.    

     Performance.  Results of the class-scheduling task for each participant were coded and 

scored on either 4 or 7 criteria, depending on complexity condition.  Each class schedule was 

scored 1 or 0 as correct or incorrect.  A schedule received a score of 1 if it met all of the 

following conditions: (1) 5 different classes scheduled on the same day, (2) schedule is 

unique (non-duplicating),  (3) class times not in conflict, and (4) class day/time found in the 

list of course offerings.  Additional criteria applied to coding of high-complexity task results 

were (5) the scheduling of a lab section where required, (6) the scheduling of a discussion 

section where required (lecture and lab/discussion counting as a single class) and (7) any two 

Marketing courses not scheduled within an hour of each other.  If a schedule failed to meet at  
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least 1 of the applicable criteria, it received a score of 0.  For each participant, scores of 0 and 

1 were added to arrive at a total performance score.   

Hypothesis testing 

    To test the 7 hypotheses, a 3-way, mixed-model analysis of variance (ANOVA) was used, 

with Goal Difficulty and Task Complexity as fixed effects and GMA as a random effect.  For 

each hypothesis, the effect tested and the specific F-ratio by which to test the effect are listed 

in Table 4.  The SAS
®

 General Linear Models (GLM) procedure was used to conduct the 

analysis.  Use of appropriate error terms in a mixed model was ensured by the use of the 

RANDOM statement to account for the random nature of the variable GMA in the estimation 

of GMA as a main effect and in all interactions involving GMA.  Least-squares means were 

used, as recommended for analyses involving unequal cell counts (SAS Institute Inc., 1990).  

     To estimate the size of each effect tested, generalized eta squared (ηG
2
 ) for a three-factor 

analysis of variance (Olenik & Algina, 2003) was calculated.  This method accounts for the 

random nature of the variable GMA in a three-factor model with Task Complexity and Goal 

Level as fixed effects. 

Hypothesis 1.  Rejection of the null hypothesis of no 3-way Goal Difficulty-by-Task 

Complexity-by-GMA interaction is achieved by a significant result of the F-test specified in 

Table 4.  Support of the specific alternative hypothesis, Goal Difficulty-x-Task Complexity 

interaction for the low-GMA group and not for the high-GMA group, is provided by 

graphical evidence by way of a plot of group means with the following features: for the low-

GMA group, the difference in performance means (a higher mean for specific, difficult goal) 

under the two Goal Difficulty conditions should be markedly greater under the low- 
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complexity task than under the high-complexity task.  The high-GMA group should show 

less of a performance difference between Goal Difficulty levels as a function of Task 

Complexity, with mean performance under the specific, difficult goal higher than under the 

do-best goal to a comparable degree across Task Complexity conditions.  Such a plot of 

group means should resemble Figure 3.   

Hypothesis 2.  Support for the null hypothesis of no Goal Difficulty-x-GMA interaction is 

obtained by a non-significant result of the F-test specified in Table 4.  This is a test of the 

effect αγik, hypothesized to be non-significant. 

Hypothesis 3.  The null hypothesis of no main effect of Goal Difficulty is rejected by a 

significant result of the F-test specified in Table 4.  The main effect αi is hypothesized to be 

significant, with the performance mean for the specific, difficult goal higher than that for the 

do-best goal. 

Hypothesis 4.  The null hypothesis of no Task Complexity-by-GMA interaction is rejected by 

a significant result of the F-test of the effect βγjk, as specified in Table 4.  The specific 

hypothesis of a greater difference in performance across Task Complexity conditions for the 

low-GMA group than for the high-GMA group, with performance higher under the low-

complexity task for both groups, is supported by a plot of group means in the manner 

depicted by Figure 4.   

Hypothesis 5.  The null hypothesis of no Goal Difficulty-by-Task Complexity interaction is 

rejected by a significant result of the F-test specified in Table 4, a test of the interaction 

effect αβij.  The hypothesized nature of the interaction is supported by a plot of group means 

(Figure 5), showing performance under the specific, difficult and do-best goal conditions  
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differing less on the high-complexity task than on the low-complexity task, with performance 

higher under the specific, difficult goal. 

Hypothesis 6. The null hypothesis of no main effect of Task Complexity is rejected by a 

significant result of the F-test specified in Table 4.  The main effect βj is hypothesized to be 

significant, with the performance mean for the low-complexity task higher than that for the 

high-complexity task. 

Hypothesis 7. The null hypothesis of no main effect of GMA is rejected by a significant 

result of the F-test specified in Table 4.  The main effect γk is hypothesized to be significant, 

with the performance mean for the high-GMA group higher than that for the low-GMA 

group. 
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RESULTS 

Pilot test.  The class-scheduling task used in the present study has produced performance 

scores of adequate range for hypothesis testing in past studies (e.g. Seijts & Latham, 2001; 

Winters & Latham, 1996).  A pilot test was, nevertheless, conducted on the low-complexity 

task to ensure the absence of a ceiling effect.  A ceiling effect occurs on a task, test or other 

instrument whose maximum score is attained by all participants.  Under such circumstances, 

individual differences on the construct of interest are inestimable.  Within the present study, a 

ceiling effect might occur under the specific-difficult goal condition, whereby all participants 

are not only able to reach the goal but also decide to stop working after reaching the goal, 

resulting in a performance score of 12 for all participants in the specific-difficult goal/low-

complexity task condition.   

     The low-complexity task was tested under both goal conditions.  Results (Table 5) 

indicate an absence of ceiling effect for both goal conditions, with a range of 0 to 12 on the 

specific-difficult goal and 0 to 13 on the do-best goal. 

GMA Scores and Group Determination.  Table 6 presents descriptive statistics for scores on 

the WPT-Q.  The selected high and low subsets were those whose 95% confidence intervals 

overlapped slightly (lower bound of High group = 24.55; upper bound of Low group = 24.66) 

and whose 90% confidence intervals did not overlap (Table 6).  Sample sizes for the resulting 

high- and low-GMA groups were 82 and 63, respectively.  Defining the groups in this 

manner reduces a condition often cited as an argument against dichotomization of a 

continuous variable: observations in one group being farther in value from others in its own 

group than from observations in the other group (MacCallum, Zhang, Preacher, & Rucker,  
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2002).  For the two GMA groups formed, roughly two thirds of observations in each group 

are closer in value than to any observation in the other group. The full range of observed 

WPT-Q scores corresponded to the 5
th

 through 80
th

 percentiles of 1992 college student norms 

developed on all WPT forms.  The low and high groups corresponded to the 5
th

 through 30
th

 

and 50
th

 through 80
th

 percentiles, respectively. 

     Because the practice of dichotomization has often been associated with loss of statistical 

power (MacCallum, Zhang, Preacher, & Rucker, 2002), the relationship of GMA to 

performance was also assessed with GMA as a continuous variable.  The Pearson r 

correlation coefficient of WPT-Q score to performance was .20 for the full data set (n = 190) 

and .22 for the reduced data set (n = 145).  As may be seen in the following section by the 

size of the main effect GMA, dichotomization does not seem to have negatively impacted 

statistical power. 

Performance Score.  Across Task Complexity and Goal conditions, performance scores 

ranged from 0 to 12.  Two participants obtained the maximum score of 12, each under a 

different Goal condition and both on the low-complexity task.  Participants who listed 

multiple days for all class schedules scored 0 on the task.  Approximately 18 percent of the 

190 participants scored 0 on the task by listing multiple days in each class schedule 

completed.  Of the 145 observations retained for analysis by dichotomization of GMA, 30 

(31%) scored 0 for this reason.  A score of 0 did not relate significantly to task complexity 

(χ2
 = 2.32, p = .13), nor did it relate to GMA (χ2 

= 1.07, p = .30).  

Data Characteristics.  Characteristics of the overall and cell-wise distributions of 

Performance score were assessed in terms of departure from normality and degree of positive  
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or negative skew.  Although the overall distribution of Performance score showed a 

significant departure from normality (W = .928, p < .0001), cell-wise skewness statistics 

averaged .50 in absolute value (SD = .39).  Hatcher and Stepanski (1994) note a skewness 

statistic of 1.0 as indicative of moderate skew.  According to this standard, only one cell-wise 

Performance distribution, that of Do-Best Goal- Low Task Complexity-Low GMA, may be 

considered at least moderately skewed at -2.10.  Agresti and Finlay (1997) offer a second 

definition of severe skewness: when either the smallest or the largest value is less than a 

standard deviation from the mean.  For all main-effect, two-way and three-way performance 

distributions, no skewness statistic is within the range considered severe.  For each of the 

cell-wise distributions, as well as for the overall distribution of Performance scores, the 

minimum and maximum observations fall beyond one standard deviation from the mean.  

     Cell-wise performance distributions did not meet the criterion of variance homogeneity 

assumed with use of ANOVA.  An Fmax test of the ratio of the largest to the smallest cell 

variance yielded 11.63/1.44 = 8.08, exceeding the critical value 3.8 for 8 treatment groups 

and a maximum cell count of 27 (High GMA-Low Task Complexity-Do-Best Goal).    

 

Hypothesis tests.  Tables 7 and 8 present the overall, two-way, and three-way performance 

means by Goal, Task Complexity, and GMA.  Table 9 presents results of the mixed-model 

ANOVA.   

     Hypothesis 1.  The hypothesis of 3-way Goal Difficulty x Task Complexity x GMA was 

not supported, F (1, 137) = .02, p < .89; ηG
2 

= .001.  The null hypothesis of no effect αβγijk 

could not be rejected.  Examination of means in Table 8 indicates that performance  
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differences across Task Complexity conditions were comparable for the high- and low-GMA 

groups, and that differences in performances under the two Goal Difficulty levels were 

similar for the two GMA groups, irrespective of Task Complexity. 

     Hypothesis 2.  The hypothesis of no GMA-x-Goal Difficulty interaction was supported, F 

(1, 137) = .15, p < .70; ηG
2 

= .011.  The null hypothesis of no effect interaction effect αγik 

could not be rejected.  The low-GMA group performed slightly higher under the specific, 

difficult goal than under the do-best goal, whereas performance for the high-GMA group 

displayed the reverse pattern (Table 7). 

     Hypothesis 3.  The hypothesis of a main effect of Goal Difficulty was not supported, F (1, 

137) = .46, p < .50; ηG
2 

= .034.  The null hypothesis of no effect αi could not be rejected.  

Performance means for the two Goal Difficulty levels indicate that the reverse of the 

expected mean comparison was observed: higher performance was observed under the do-

best goal than under the specific-difficult goal, although this difference was not statistically 

significant.         

     Hypothesis 4.  The hypothesis of Task Complexity-by-GMA interaction was not 

supported, F (1, 137) = .13, p < .72; ηG
2 

= .010.  The null hypothesis of no effect βγjk could 

not be rejected.  The difference in performance across Task Complexity conditions was the 

same for the two GMA groups.   

     Hypothesis 5. The hypothesis of Goal Difficulty-x-Task Complexity interaction was not 

supported, F (1, 137) = .02, p < .88; ηG
2 

= .001.  The null hypothesis of no effect αβij could 

not be rejected.  The difference in performance under the low- and high-complexity tasks 

was similar under the two Goals (Table 7).  In fact, a slight performance advantage of a  
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specific, difficult goal over a do-best goal was observed for the high-complexity condition, 

whereas performance means under the low-complexity condition were identical. 

     Hypothesis 6.  The hypothesis of a main effect of Task Complexity was supported,  F(1, 

137) =  59.53, p < .0001; ηG
2 

= .80.  The null hypothesis of no effect βj was rejected.  Across 

Goal and GMA levels, participants performed significantly better on the low-complexity 

task.   

     Hypothesis 7.  The hypothesis of a main effect of GMA was supported, F (1, 137) = 6.56, 

p < .02; ηG
2 

= .49.  The null hypothesis of no effect γk was rejected.  Across Task 

Complexity and Goal levels, high-GMA participants performed significantly better than low-

GMA participants. 
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DISCUSSION 

     Two of this study’s seven hypotheses were supported.  Task Complexity and GMA each 

influenced performance, irrespective of each other and of Goal Level, in the hypothesized 

directions: participant performance was higher on the low-complexity task than on the high-

complexity task, and higher-GMA participants performed better than did lower-GMA 

participants.  This study’s focal interaction, among Goal Level, Task Complexity, and GMA, 

was not demonstrated.  No other interactions were significant, nor was the main effect of 

Goal Level.   

     Potential explanations for this study’s findings are both statistical and methodological.  

Because the data violate the two assumptions accompanying use of ANOVA, hypothesis test 

results are difficult to interpret.  Inequality of cell variances may relate both to experimental 

design factors and to influences of GMA on task complexity and performance not currently 

specified by goal setting theory.  The following sections expand on the statistical and 

methodological factors bearing on interpretation of this study’s findings. 

     Statistical factors. This study’s data violate two assumptions accompanying use of 

ANOVA: that the sample was drawn from a population normally distributed on all 

quantitative variables and that cell variances are homogeneous.  Although little cell-wise 

skew was observed, the Performance score distribution failed the normality test.  Also, as the 

observed Fmax ratio indicated, performance variances demonstrated heterogeneity, as shown 

in the 3-way interaction, in which cell variances ranged from 2.62 to 11.63.  Use of ANOVA 

for these data is therefore inappropriate.  Figures 6 and 7 present examples of unequal cell 

variances and departures from normality for 2- and 3-way interactions.   Analysis of the same  
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data in a regression framework, with GMA as a continuous variable and Goal and Task 

Complexity as dummy variables, would have yielded similar results.  The data would also 

have violated assumptions underlying linear regression, such as equal standard deviation of Y 

at each value of X.   

     The pattern of cell-wise variance differences, in itself, may be of interest.  Although a 3-

way GMA-x-Goal-x-Task Complexity interaction was not observed among means, such an 

interaction appeared to exist among cell variances.  It should be emphasized that interaction 

of these variances has not been statistically tested, as no inferential technique exists to test for 

interaction of variances.  The appearance of variance interaction is emphasized, as no 

inferential technique exists to test analysis of variance on disparate cell variances.  It should 

also be noted that all eight cell-wise performance variances were higher for the high-GMA 

group than for the low-GMA group. 

     The specific nature of this 3-way interaction of variances is as follows.  For the high-

GMA group, under both Goal conditions, performance varied markedly more on the low-

complexity task than on the high-complexity task.  Performance by low-GMA participants 

also varied more on the low-complexity task than on the high-complexity task, but under the 

Specific-Difficult goal only; under the Do-Best goal, performance variances were similarly 

low on the two tasks (Table 10).  More generally stated, the magnitude of difference between 

performance variances across task conditions was comparable for the two GMA groups 

under the Specific-Difficult goal and markedly less comparable under the Do-Best goal.  One 

potential explanation for this interaction of variances involves possible differences between 

(a) higher- and lower-ability individuals’ approaches to problem solving, (b) high- and low- 
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complexity tasks, in the solution options they present the task-doer, and (c) specific, 

challenging and non-specific goals, in the degree of meta-cognitive involvement they 

engender in the performer. 

     The potential influence of GMA-based differences in problem solving on performance 

variation may be viewed in terms of differences in the variety of strategies devised.  High-

GMA individuals may choose from a wider range of possible solutions than may low-GMA 

individuals.  Such a difference in range of problem-solving approaches would account for the 

higher overall performance variance for the high-GMA group (Table 10). 

GMA-based differences in number of solutions or strategies devised may be seen by 

comparing the two GMA groups’ variance within task and goal. 

Specific-Difficult Goal.  On the high-complexity task, variance was 5.20 for the high-GMA 

group and 2.02 for the low-GMA group.  On the low-complexity task, variance was 11.63 for 

the high-GMA group and 8.24 for the low-GMA group.   

Do-Best Goal.  On the high-complexity task, variance was 2.50 for the high-GMA group and 

1.44 for the low-GMA group.  On the low-complexity task, variance was 10.69 for the high-

GMA group and 2.86 for the low-GMA group.  Additionally, as previously noted, all eight 

cell-wise variances were greater for the high-GMA group than for the low-GMA group. 

Under each task and goal condition, then, it was noted that high-GMA-group performance 

varied more than did low-GMA-group performance.  Furthermore, if higher-GMA 

individuals do indeed devise a wider range of solutions or strategies than do lower-GMA 

individuals, this range of solutions or strategies may correspond to the range of effectiveness 

of these approaches, hence the greater observed variance in performance.   
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     Differences in task complexity may also influence performance variation through the 

range of solution possibilities a task supports at a given complexity level.  A task of lower 

complexity, imposing fewer constraints, may allow for a greater range of solution 

possibilities than a task of higher complexity.  As the variances observed under the low- and 

high-complexity conditions (Table 10) suggest, if a lower-complexity task presents a greater 

range of solutions than its higher-complexity counterpart, this range of solutions corresponds 

to a greater range of success of these solutions, in terms of the number of      correct 

responses produced. 

     Level of goal difficulty/specificity may influence performance variance through the level 

of meta-cognitive involvement it engenders.  The specific-difficult goal condition, theorized 

to direct effort toward goal-relevant behavior, is more likely than the do-best goal to engage a 

task-doer’s meta-cognitive processes.  That is, the task-doer is more likely, during 

performance of the task, to evaluate the effectiveness of his or her approach or strategy 

toward goal achievement.  Evaluation of the current approach might lead the task-doer to 

either persist with the approach or abandon it in search of a more effective one.  If meta-

cognitive oversight serves some performers better than others, group performance is apt to 

vary more than if meta-cognition is less engaged and each performer in a group chooses, and 

persists with, a single approach throughout the task trial.  

     To illustrate how these GMA-, task-, and goal-related factors, and their effects on task 

performance, might lead to the observed 3-way interaction of variances, the likely effects of 

these factors under each goal condition are described, and the specific patterns of observed 

variance explained. 
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Specific-Difficult Goal.  As Table 10 shows, under this goal, High and Low-GMA groups 

showed similar differences in performance variance across tasks.  For both GMA groups, 

performance varied markedly more on the low-complexity task than on the high-complexity 

task, this cross-task difference in variance being similar for the two groups.  Variance for the 

high-GMA group was 5.20 on the high-complexity task and 11.63 on the low-complexity 

task, for a difference of 6.43.  Variance for the low-GMA group was 2.02 on the high-

complexity task and 8.24 on the low-complexity task, for a difference of 6.22.  Regardless of 

GMA level, performance varied more on the low-complexity task, which, imposing fewer 

constraints, presents a wider range of solution possibilities than does the high-complexity 

task.   

Do-Best Goal.  Under the do-best goal, cross-task variance differences for the two GMA 

groups were less similar.  Variance for the high-GMA group was 2.50 on the high-

complexity task and 10.69 on the low-complexity task, for a difference of 8.19.  Variance for 

the low-GMA group was 1.44 on the high-complexity task and 2.86 on the low-complexity 

task, for a difference of only 1.42.  The greater number or range of strategies devised by 

higher-GMA individuals, combined with the greater range of solution options permitted by 

the lower-complexity task, led to markedly higher performance variance for the high-GMA 

group on the low-complexity task, as well as higher performance variance than for the low-

GMA group on the same task.  The low-GMA group, who may have varied less in the range 

of strategies they devised, varied only slightly more in their performance on the lower-

complexity task, despite the high number of solution options relative to those offered by the 

higher-complexity task.   
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     To understand how 3-way interaction of variance might occur is to consider the role of 

goal level in participants’ meta-cognitive involvement.   If a non-specific, do-best goal 

evokes less meta-cognitive oversight than a specific, challenging goal, and lower-GMA 

individuals draw from a narrower domain of solution options, then despite the greater variety 

of solution possibilities offered by the low-complexity task, performance by lower-GMA 

individuals under the do-best goal might not be expected to vary markedly more on the low-

complexity task than on the high-complexity task, particularly as compared to the difference 

in variance for the same group under the specific-difficult goal.  For the high-GMA group, by 

contrast, despite less meta-cognitive oversight under the do-best goal and, therefore, less 

adjustment in strategy, performance might still vary markedly more on the low-complexity 

task, due to higher-GMA individuals’ range of strategies.  That is, even with lower meta-

cognitive involvement, the approach adopted and persisted with throughout the task trial 

might vary sufficiently among high-GMA individuals to lead to the observed variance in 

performance on the low-complexity task. 

     That high-GMA individuals select from a greater range of solution options than do low-

GMA individuals is also suggested by variance differences across goal conditions for each 

task.  The high-GMA group’s performance varied more under the low-complexity task, 

regardless of goal and, accordingly, degree of meta-cognitive oversight engaged.  For that 

group, the cross-goal difference in performance variance on the low-complexity task is .94, 

compared to the corresponding difference for the low-GMA group: 5.38 (Table 10).   

     Methodological factors.  Past goal-setting studies included multiple task trials, between 

which performance feedback was provided and a measure of goal commitment taken.   



46    

 

Because this study included neither a measure of goal commitment nor a feedback 

intervention, no need for separate task trials was seen, and participant performance was 

restricted to a single task trial.  Performance scores suggested that feedback might have 

influenced results.  Although no evidence of participant non-compliance was observed during 

data collection, scoring of class schedules revealed that a small percentage of participants 

ignored one aspect of the task instructions: to focus on a single day of the week for each class 

schedule.  Despite explicit oral and written instructions (Appendix A) to focus on a single 

day of the week, 30 of 145 participants listed multiple-day class schedules, resulting in a 

performance score of 0.  Zero scores were observed roughly equally across all 31 data 

collection sessions, suggesting that lack of compliance was not a function of day of the week 

or time of day.  Because comprehension of, and compliance with, instructions are among the 

demands a task at a given complexity level places upon the task doer, these 0-score 

observations were retained in the analysis to determine the role of task complexity upon 

performance.   Yet, because 0 score did not relate statistically to GMA score, removal of 0-

score cases before analysis might be expected to yield different ANOVA results.  In fact, 

with 0-score cases omitted, results moved somewhat closer to statistical significance, 

although these differences were minor.       Nevertheless, modification of this study’s design 

to include a feedback intervention would have provided errant participants an opportunity to 

correct their approach to the task for subsequent trials, thereby earning a score more 

reflective of their capacity to perform.  Cell-wise variances may also have varied less and the 

overall performance distribution may have approached normality. 
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     Because individuals of similar GMA level may differ in their approaches to a task under 

various goal and task complexity conditions, a repeated-measures design might provide a 

better test of the hypothesized three-way interaction.  Each participant would perform both 

tasks under both goal conditions, serving as his or her own control, for a total of four task-

goal combinations in separate task trials.  The 24 possible sequences of the four task-by-goal 

combinations would be counterbalanced to control for such order effects as practice, fatigue, 

and treatment carry-over, with random assignment of participants to sequences.   High- and 

low-GMA groups would be established in similar fashion to the present study, with GMA 

serving as the between-subjects factor in three-way ANOVA with repeated factors.   

Limitations and future directions.  Two characteristics of this study’s data made 

interpretation of hypothesis test results problematic: violation of the assumptions of 

multivariate normality and of variance homogeneity.  Although the F-test is generally robust 

against violation of the multivariate normality assumption, heterogeneous cell variances 

produced significance tests that may have underestimated the effects tested.   

     Although GMA, as measured by cognitive ability tests, has been shown to be an important 

predictor of work performance, future attempts to introduce cognitive ability to the goal-

setting model must account for differences in cognitive responses to task demands as a 

function of cognitive ability level, task complexity level, and goal level. 

     Modification of this study’s design to include multiple task trials and performance 

feedback between trials might have resulted in fewer 0 scores and less variant cell-wise 

performance distributions.  The question of 3-way Goal x Task Complexity x GMA 

interaction might be better approached by a study conforming more closely in design to past  
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goal-setting studies.  Alternatively, a mixed, repeated-measures design would permit control 

of individual problem-solving tendencies across goal and task-complexity conditions to 

better approach the question of whether the benefit of a specific-difficult goal over a do-best 

goal as a function of task complexity depends on GMA level.   

Conclusions 

     Although GMA does seem to impact overall performance, the impact of GMA on work 

performance as a function of task complexity and goal level may be more complex than the 

hypothesized 3-way interaction: that goal specificity and difficulty enhance performance less 

as task complexity increases, but as GMA increases, task complexity is less mitigating a 

factor in the impact of goal.  The differential patterns of variance observed across task 

complexity conditions for the two ability groups suggest that goal type and circumstance may 

actually interact with cognitive ability, independently of task difficulty, whether objective or 

perceived.  Refinement of the goal-setting model must include consideration of these 

individual and situational factors to enhance the model’s utility in the design of workplace 

performance goals.  Notwithstanding the demonstrated utility of GMA measures in the 

prediction of work performance, increased understanding of GMA as a possible moderator in 

the relationship of goals to performance, particularly as a function of task complexity, will 

assist industrial/organizational psychologists in the design of effective performance 

management systems, fundamental to which are performance goals, feedback, and 

individually-targeted training interventions. 

     Features of past goal-setting studies might best be retained for a study to build effectively 

on a body of research of such demonstrated and potential value to employing organizations.   
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Whether or not a variable of interest in past studies, such as performance feedback, seems 

central to a researcher’s current goal, it may be prudent to retain that variable, and the 

accompanying design feature, to maximize the study’s external validity. 
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Table 1 

Summary of Literature on Goal Setting Theory 

 

Source Points Relevant to Present Study 

 

Locke & Latham, 1990a,b 

1. A specific, difficult goal leads to higher performance 

than either a vague, non-quantitative goal, such as “do 

your best”, or no goal at all. 

2. Mediators of the goal-performance relationship 

include effort, choice/direction of effort, persistence, 

and task-specific strategies. 

3. Moderators of the goal-performance relationship 

include ability, task complexity, goal importance, 

goal commitment, self-efficacy, and feedback. 

Locke & Latham (2002) 1. Moderators of the goal-performance relationship 

include task complexity, goal importance, goal 

commitment, self-efficacy, and feedback.  (The 

authors have omitted explicit identification of ability 

as a moderator.) 

2. Task complexity moderates the goal-performance 

relationship because people vary in their ability to 

discover appropriate task strategies.  
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Table 2 

Summary of Literature on Task Complexity 

 

Source Points Relevant to Present Study 

Campbell (1988) 

Wood (1986) 

 

1. Task complexity may be characterized as experienced 

(psychological) complexity, complexity as a task-person 

interaction, and complexity as a function of objective task 

characteristics. 

2. Objective task characteristics include: 

a. multiplicity of possible paths toward the goal;  

b. multiplicity of required information processing streams 

c. conflicting means to desired outcomes, such that the means of 

achieving one outcome conflicts with the achievement of 

another 

d. uncertain or probabilistic path-goal linkages  

3. A distinction must be made between objective and subjective 

task complexity. 

a. Levels of the 4 objective task characteristics determine a 

task’s objective complexity. 

b. Subjective task complexity is determined by the task doer’s 

cognitive resources and past experience with the task. 

Wood (1986) 1. Three components of a task account for the task’s complexity: 

information cues, required acts, and products. 

a. Acts and information cues provide the basis for quantification 

of task complexity. 

b. The knowledge and skill requirements of a task increase with 

the number of distinct acts and information cues involved in 

task performance. 

2. There are three dimensions of task complexity: component, 

coordinative, and dynamic.   

a. Component complexity is a function of both the number of 

distinct acts required for task performance and the number of 

distinct information cues necessary for those acts. 

b. Coordinative complexity is the number of required 

interactions among the sequencing, timing, frequency, and 

intensity of task inputs.   

c. Dynamic complexity refers to the number of changes in the 

cause-effect and means-end relationships among a task’s acts, 

information cues, and products. 
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Table 3 

Summary of Literature on the Relationships among GMA, Job Complexity and Performance 

 

Source Points Relevant to Present Study 

 

Gottfredson (2002) 

1. All mental tests measure the general factor g, which is 

useful as a predictor of both work and life outcomes.   

2. Tests of specific abilities (e.g. verbal aptitude, 

memory) show high loadings on the general factor g.  

The g component of cognitive ability tests accounts 

almost totally for these tests’ predictive validity. 

3. The magnitude of g required to successfully complete 

a task relates directly to the task’s complexity. 

Ree & Carretta (2002) 1. The predictive value of g extends beyond academic 

success to include prediction of other individual 

attributes and life outcomes, including occupational 

status and income level. 

2. Tests of specific abilities contribute little or no utility 

beyond g in predicting job performance, job-related 

learning, and training performance. 

Hunter & Hunter (1984) 

Hunter & Schmidt (1996) 

Schmidt (2002) 

Salgado, Anderson, 

Moscoso, Bertua, de 

Fruyt, & Rolland (2003) 

The predictive validity of g increases as job 

complexity increases.   
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Table 4   

Tests of Hypotheses: Effects and F-Statistics 

 

F-Test 

Hypothesis Effect Tested 

F-Ratio Expected Value of 

Mean Square 

1 αβγijk 

 

MSαβγijk 

MSEαι + MSEβj+ MSEγκ 

σε
2 

 + nσαβγ
2
 

2 αγik 

 

MSαγik 

MSEαι + MSEγκ 

σε
2 

 + 2nσαγ
2
 

3 αi 

 

MSαi 

MSEα1 + MSEα2 

σε
2 

 + 2nσαγ
2
+ 4nσα

2
 

4 βγjk 

 

MSβγjk 

MSEβ1 + MSEβ2 

σε
2 

 + 2nσβγ
2
 

5 αβij 

 

MSαβij 

MSEαι + MSEβj 
σε

2 
 + 2nσαβ

2
 

6 βj 

 

MSβj 

MSEβ1 + MSEβ2 
σε

2 
 + 2nσβγ

2
+ 4nσβ

2 

7 γk 

 

MSγk 

MSEγ1 + MSEγ2 

σε
2 

 + 4nσγ
2 
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Table 5   

Ranges, Means, and Standard Deviations of Pilot-Test Task Performance Scores 

 

 Goal   Min  Max   M  SD 

Specific-Difficult    0   12   5.00  3.66 

Do-Best    0   13   5.47  3.06 
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Table 6   

Ranges, Means, and Standard Deviations of Main-Study WPT-Q Scores 

 

          M   SD  Min  Max  CI  

Overall  25.05  3.65  16  32  -- 

High-GMA Group 27.88  1.72  26  32    24.75, 31.00 

Low-GMA Group 21.37  1.67  16  23    18.60, 24.13 

 

Note. CI = 90% confidence interval for mean. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



62    

 

Table 7   

Overall and Two-Way Performance Means and Standard Deviations by Goal Difficulty, Task Complexity, and GMA 

Levels 

  Overall 

Variable      Mean   SD   N 

            Task Complexity            GMA 

             High           Low               High                               Low 

            Mean      SD      N          Mean     SD      N    Mean     SD     N          Mean     SD       N 

 

Goal Difficulty                                              

 S-D         3.47    2.90     73        2.21     1.93     42          5.21 3.11     29   3.84     3.18     37    3.08     2.57     36      

D-B         3.65    2.88     72        1.91     1.50     34            5.21  2.93     38          4.33     3.12     45     2.52      2.01     27  

Task Complexity              

 High         2.08    1.75     76                      2.50     1.97     40    1.61     1.34     36 

Low          5.19    3.01     69                5.64     3.28     42    4.48     2.41     27 

GMA 

  High          4.11    3.13      82         

Low          2.84     2.34     63         

Note: S-D = Specific-Difficult, D-B = Do-Best; overall N = 145.
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Table 8   

Three-Way Performance Means and Standard Deviations by Goal Difficulty, Task 

Complexity, and GMA Levels 

 

High GMA        

Goal Difficulty    High Task Complexity    Low Task Complexity  

   n  Mean  SD  n  Mean  SD  

Specific-Difficult 22   2.55  2.28  15   5.73  3.41  

Do-Best  18   2.44  1.58  27   5.59  3.27 

     

                                                   Low GMA 

Goal Difficulty    High Task Complexity     Low Task Complexity 

   n   Mean  SD  n   Mean  SD 

Specific-Difficult 20    1.85  1.42  16   4.63  2.87  

Do-Best  16    1.31  1.20  11   4.20  1.69 
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Table 9   

Analysis of Variance: Performance as a Function of Goal Difficulty, Task Complexity, and GMA 

 

Source   df  Sum of Squares Mean Square   F  ηG
2
  

Goal      1         2.721     2.721   .46  .001 

Task Complexity    1         309.622         309.622          52.81**  .011 

GMA      1       38.481    38.481            6.56*  .034  

Goal x Task Complexity   1           .045        .045   .01  .01 

Goal x GMA     1           .892        .892   .15  .001 

Task Complexity x GMA   1           .767        .767   .13  .80 

Goal x Task Complexity x GMA          1           .108         .108   .02  .49 

 Error                  137   (803.270)      (5.86) 

 

*p < .02.  ** p < .0001. 
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Table 10   

Differential Variance Patterns: Two- and Three-Way Variances Across Task Complexity Conditions, by GMA and Goal (Zero 

Performance Score Included) 

 

High GMA      High Task Complexity  Low Task Complexity Difference

         3.90     10.77       

6.87 

         

Specific-Difficult Goal 10.08   5.20          11.63          6.43 

Do-Best Goal       9.73   2.50     10.71           8.21  

                                        

             Difference   0.35        2.70       0.94       1.76  

Low GMA      High Task Complexity  Low Task Complexity Difference 

         1.79     5.80       4.01 

                    

Specific-Difficult Goal 6.59   2.02     8.24        6.22 

Do-Best Goal   4.03   1.44     2.62        1.18  

  

Difference  2.56   0.58     5.62      5.04 
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Figure 1.  Goal-setting theory 

 

Note.  Adapted from "Building a Practically Useful Theory of Goal Setting and Task Motivation”, by E. A. Locke and G. P. 

Latham, 2002, American Psychologist, 57 (9), p. 22.  Parenthetical material added by the author. 
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Figure 2.  Three-way interaction of Ability, Task Complexity, and Goal Level 
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Figure 3.  Plot of three-way Ability-x-Goal Difficulty-x-Task Complexity interaction 
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Figure 4.  Plot of two-way Ability-x-Task Complexity interaction 
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Figure 5.  Plot of two-way Goal Difficulty-x-Task Complexity interaction 
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Figure 6.  Example of Unequal Cell Variances and Departures from Normality: Two-Way     

Interaction 
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a. Do-Best Goal, Low-Complexity Task, Low GMA:  S
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 = 2.86 

Figure 7.  Example of Unequal Cell Variances and Departures from Normality: Three-Way 

Interaction 
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Appendix A1: 

Task Presentation 

Introduction 

     When it’s time to register for the next semester’s courses, we rely on the university’s 

TRACS® registration system.  If, for any reason, this system had to be taken off line during 

the registration period, it might be necessary to return, at least temporarily, to a paper-and-

pencil class scheduling procedure.  Your task today is to complete class schedules on paper-

and-pencil scheduling forms.  Studies have indicated that this assignment is a good indicator 

or a person’s problem solving abilities.   

     Please read the instructions on the next page. 
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Appendix A2: 

Task Instructions: Low Complexity Condition 

Instructions for Completing Class Schedules 

     This package contains a list of 12 courses:  

• English 

• Speech Communications 

• Business Writing 

• Introduction to Organizational 

Behavior 

• Organizational Behavior 

discussion 

• Introduction to Human Resource 

Management 

• Human Resource Management 

discussion 

• Business Policy, Taxation, 

Accounting 

• Finance 

• Consumer Behavior 

• Marketing Strategy 

• Marketing Research. 

 

For each course, there are 10 possible sections.  M = Monday, T = Tuesday, W = 

Wednesday, H = Thursday, and F = Friday.  You have also been given blank schedule forms.   

Please take a moment to examine these materials.   

     In completing the class schedules, use the following rules:  

1. A completed schedule will indicate (a) the course name, (b) its code, (c) meeting 

times, and (d) section. 

2. Each schedule must have 5 different classes scheduled on the same day.   

3. Each schedule must be unique; it cannot duplicate another schedule. 

4. Class times within a single schedule must not conflict; that is, the start and end times 

of scheduled classes must not overlap. 
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     You will have 24 minutes to perform this task.  The session will be timed; you will be 

instructed when to begin working and when to stop.  When you hear the signal to stop work, 

stop immediately and put your pencil down. 
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Appendix A2: 

Task Instructions: Low Complexity Condition (cont) 

 

     (Specific, Difficult Goal Condition) Your goal in this task is to complete a total of 12 

correct class schedules in the 24 minutes allowed.  Experience indicates this to be a very 

difficult but attainable goal. 

     (Do-Best Goal Condition) Complete as many correct class schedules as you can in the 24 

minutes allowed. 

 

An example of a correct class schedule is: 

 

Course name   Code  Time     Section 

 

English   E5430  W  8:00  9:20 a.m. A 

Accounting   S4510  W  9:30  10:50 a.m. B 

Business Policy  B6430  W  11:00  11:50 a.m. D 

Finance   S5630  W  12:00  12:50 p.m. E 

Marketing Research  L4530  W    1:00  1:50 p.m. F 

 

There are five classes scheduled on the same day (Wednesday), the course name, code, times, 

and section are listed for each class, and the class times do not conflict.   

 

An example of an incorrect class schedule is: 

 

 

Course name   Code  Time     Section 

 

Marketing Strategy  L3420  M  8:00  9:20 a.m. A 

Marketing Research  L4530  M  9:00  10:50 a.m. B 

Accounting   S4510  W  9:30  10:50 a.m. B 

Finance   S5630  M  10:00  10:50 p.m. C 

Business Policy  B6430  W  11:00  11:50 a.m. D 

 

This class schedule is incorrect for at least two reasons: 

 

1. There are conflicts in class time: Marketing Strategy with Marketing Research and 

Marketing Research with Finance. 

2. Classes are not scheduled on the same day. 
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Appendix A3: 

Task Instructions: High Complexity Condition 

Instructions for Completing Class Schedules 

     This package contains a list of 12 courses:   

• English 

• Speech Communications 

• Business Writing 

• Introduction to Organizational 

Behavior 

• Organizational Behavior 

discussion 

• Introduction to Human Resource 

Management 

• Human Resource Management 

discussion 

 

 

 

 

 

 

 

 

 

 

 

 

 

• Business Policy 

• Taxation 

• Accounting 

• Finance 

• Consumer Behavior 

• Marketing Strategy 

• Marketing Research.   
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For each course, there are 10 possible sections.  M = Monday, T = Tuesday, W = 

Wednesday, H = Thursday, and F = Friday.  You have also been given blank schedule forms.   

     In completing the class schedules, use the following rules:  

1. A completed schedule will indicate (a) the course name, (b) its code, (c) meeting 

times, and (d) section. 

2. Each schedule must have 5 different classes scheduled on the same day.  A lab or 

discussion section does not count as a separate class. 

3. Class times within a single schedule must not conflict; that is, the start and end times 

of scheduled classes must not overlap. 

4. Each schedule must be unique; it cannot duplicate another schedule. 

5. Any course with a discussion section must have the discussion section scheduled on 

the same day as the class. 

6. No two Marketing courses (i.e. Consumer Behavior, Marketing Strategy, and 

Marketing Research) can be scheduled within one hour of each other. 

7. Any Speech Communication lecture class must have a lab class scheduled as well. 

Appendix A3: 

 

          (Do-Best Goal Condition)  Complete as many correct class schedules as you can in the 

24 minutes allowed. 

 

An example of a correct class schedule is: 

 

Course name   Code  Time     Section 

 

English   E5430  W  8:00  9:20 a.m. A 

Accounting   S4510  W  9:30  10:50 a.m. B 

Business Policy  B6430  W  11:00  11:50 a.m. D 

Finance   S5630  W  12:00  12:50 p.m. E 

Marketing Research  L4530  W    1:00  1:50 p.m. F 

 

There are five classes scheduled on the same day (Wednesday), the course name, code, times, 

and section are listed for each class, and the class times do not conflict.   
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An example of an incorrect class schedule is: 

 

 

Course name   Code  Time     Section 

 

Marketing Strategy  L3420  M  8:00  9:20 a.m. A 

Marketing Research  L4530  M  9:00  10:50 a.m. B 

Accounting   S4510  W  9:30  10:50 a.m. B 

Finance   S5630  M  10:00  10:50 p.m. C 

Speech Communications E5510  H  1:00    2:50 p.m. D 

 

This class schedule is incorrect for at least four reasons: 

 

1. There are conflicts in class time: Marketing Strategy with Marketing Research and 

Marketing Research with Finance. 

2. Classes are not scheduled on the same day. 

3. The two Marketing courses are scheduled within one hour of each other. 

4. A lab section has not been scheduled for the Speech Communications class. 
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Appendix A4: 

Class Time Listings for Class Scheduling Task 

CLASS TIME SCHEDULES 

COMMUNICATIONS DEPARTMENT 

Course name   Code  Time     Section 
English    E5430  MW 8:00 - 9:20 a.m. A 

“    E5430  MW 9:30 - 10:50 a.m. B 

“    E5430  MW 11:00 - 12:20 p.m. C 

“    E5430  MW 1:30 - 2:50 p.m. D 

“    E5430  MW 3:00 - 4:20 p.m. E 

“    E5430  TH 9:00 - 10:20 a.m. F 

“    E5430  TH 10:30 - 11:50 a.m. G 

“    E5430  TH 12:00 - 1:20 p.m. H 

“    E5430  TH 1:30 - 2:50 p.m. I 

“    E5430  T 6:00 - 8:40 p.m. J 
Speech  
   Communications  E5510  M 8:00 - 9:50 a.m. A 

“    E5510  T 1:00 - 2:50 p.m. B 

“    E5510  W 8:00 - 9:50 a.m. C 

“    E5510  H 1:00 - 2:50 p.m. D 

 

Speech Lab Section
1
  ELB5510 M 8:00 - 8:50 a.m. E 

“    ELB5510 M 9:00 - 9:50 a.m. F 

“    ELB5510 M 10:00 - 10:50 a.m. G 

“    ELB5510 T 8:00 - 8:50 a.m. H 

“    ELB5510 T 9:00 - 9:50 a.m. I 

“    ELB5510 T 10:00 - 10:50 a.m. J 

“    ELB5510 F 8:00 - 8:50 a.m. K 

“    ELB5510 F 9:00 - 9:50 a.m. L 

“    ELB5510 F 10:00 - 10:50 a.m. M 

“    ELB5510 F 11:00 - 11:50 a.m. N 

  

Business Writing  E5620  MWF 8:00 - 8:50 a.m. A 

“    E5620  MWF 9:00 - 9:50 a.m. B 

“    E5620  MWF 10:00 - 10:50 a.m. C 

“    E5620  MWF 11:00 - 11:50 a.m. D 

“    E5620  MWF 12:00 - 12:50 p.m. E 

“    E5620  MWF 1:00 - 1:50 p.m. F 

“    E5620  MWF 2:00 - 2:50 p.m. G 

“    E5620  MWF 3:00 - 3:50 p.m. H 

“    E5620  MWF 4:00 - 4:50 p.m. I 

“    E5620  W 6:00 - 8:40 p.m. J 

                                                 
1
 Presented in the High Complexity condition only. 



82    

 

Appendix A4 (cont) 

BUSINESS ADMINISTRATION DEPARTMENT 

Course name   Code  Time     Section 

Introduction to  
Organizational Behavior B4410  MW 9:00 - 10:20 a.m. A 

“    B4410  MW 10:30 - 11:50 a.m. B 

“    B4410  MW 1:00 - 2:20 p.m. C 

“    B4410  MW 2:30 - 3:50 p.m. D 

“    B4410  TH 9:30 - 10:50 a.m. E 

“    B4410  TH 11:00 - 12:20 p.m. F 

“    B4410  TH 12:30 - 1:50 p.m. G 

“    B4410  TH 2:00 - 3:20 p.m. H 

“    B4410  TH 4:00  5:20 p.m. I 

“    B4410  T 6:00 - 8:40 p.m. J 

 

Organizational Behavior  

 Discussion Section
1
          

    BQ4410 M 9:00 - 9:50 a.m. K 

“    BQ4410 M 1:00 - 1:50 p.m. L 

“    BQ4410 T 9:00 - 9:50 a.m. M 

“    BQ4410 T 1:00 - 1:50 p.m. N 

 

Introduction to Human  
 Resources Management B5320  MW 8:00 - 9:20 a.m. A 

“    B5320  MW 9:30 - 10:50 a.m. B 

“    B5320  MW 11:00 - 12:20 p.m. C 

“    B5320  MW 12:30 - 1:50 p.m. D 

“    B5320  MW 2:00 - 3:20 p.m. E 

“    B5320  MW 3:30 - 4:50 p.m. F 

“    B5320  TH 9:30 - 10:50 a.m. G 

“    B5320  TH 11:00 - 12:20 p.m. H 

“    B5320  TH 12:30 - 1:50 p.m. I 

“    B5320  TH 2:00 - 3:20 p.m. J 

 

Human Resources  
 Management Discussion Section

1
 BQ5320 W 9:00 - 9:50 a.m. K 

“    BQ5320 W 1:00 - 1:50 p.m. L 

“    BQ5320 H 9:00 - 9:50 a.m. M 

“    BQ5320 H 1:00 - 1:50 p.m. N 
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Appendix A4 (cont) 

BUSINESS ADMINISTRATION DEPARTMENT (CONT) 

Business Policy B6430 MWF 8:00 - 8:50 a.m. A 

“ B6430 MWF 9:00 - 9:50 a.m. B 

“ B6430 MWF 10:00 - 10:50 a.m. C 

“     B6430  MWF 11:00 - 11:50 a.m. D 

“     B6430  MWF 12:00 - 12:50 a.m. E 

“     B6430  MWF 1:00 - 1:50 p.m. F 

“     B6430  MWF 2:00 - 2:50 p.m. G 

“     B6430  MWF 3:00 - 3:50 p.m. H 

“     B6430  MWF 4:00  4:50 p.m. I 

“     B6430  M 6:00  8:40 p.m. J 

 

ACCOUNTING AND FINANCE DEPARTMENT 

Course name   Code  Time     Section 

Taxation S3320 MW 8:00 - 9:50 a.m. A 

“ S3320 MW 10:30 - 12:20 p.m. B 

“ S3320 MW 1:00 - 2:50 p.m. C 

“ S3320 MW 3:00 - 4:50 p.m. D 

“ S3320 TH 8:00 - 9:50 a.m. E 

“ S3320 TH 10:30 - 12:20 p.m. F 

“ S3320 TH 12:30 - 2:20 p.m. G 

“ S3320 TH 2:30 - 4:20 p.m. H 

“ S3320 F 8:00 - 11:20 p.m. I 

“ S3320 F 12:00 - 3:20 p.m. J 

 

Accounting S4510 MW 8:00 - 9:20 a.m. A 

“ S4510 MW 9:30 - 10:50 a.m. B 

“ S4510 MW 11:00 - 12:20 p.m. C 

“ S4510 MW 12:30 - 1:50 p.m. D 

“ S4510 MW 2:00 - 3:20 p.m. E 

“ S4510 TH 9:00 - 10:20 p.m. F 

“ S4510 TH 10:30 - 11:50 p.m. G 

“ S4510 TH 12:00 - 1:20 p.m. H 

“ S4510 TH 1:30 - 2:50 p.m. I 

“ S4510 H 6:00 - 8:30 p.m. J 

 
Finance S5630 MWF 8:00 - 8:50 a.m. A 

“ S5630 MWF 9:00 - 9:50 a.m. B 

“ S5630 MWF 10:00 - 10:50 a.m. C 

“ S5630 MWF 11:00 - 11:50 a.m. D 

“ S5630 MWF 12:00 - 12:50 p.m. E 

“ S5630 MWF 1:00 - 1:50 p.m. F 

“ S5630 MWF 2:00 - 2:50 p.m. G 
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Appendix A4 (cont) 

“ S5630 MWF 3:00 - 3:50 p.m. H 

“ S5630 MWF 4:00 - 4:50 p.m. I 

“ S5630 W 6:00 - 8:30 p.m. J 

MARKETING DEPARTMENT 

 

Course name   Code  Time     Section 

 

Consumer Behavior  L2210  MW 8:00 - 9:20 a.m. A 

“    L2210  MW 9:30 - 10:50 a.m. B 

“    L2210  MW 11:00 - 12:20 p.m. C 

“    L2210  MW 12:30 - 1:50 p.m. D 

“    L2210  MW 2:00 - 3:20 p.m. E 

“    L2210  TH 8:00 - 9:20 a.m. F 

“    L2210  TH 9:30 - 10:50 a.m. G 

“    L2210  TH 11:00 - 12:20 p.m. H 

“    L2210  TH 12:30 - 1:50 p.m. I 

“    L2210  TH 2:00 - 3:20 p.m. J 

 

Marketing Strategy  L3420  MW 8:00 - 9:20 a.m. A 

“    L3420  MW 9:30 - 10:50 a.m. B 

“    L3420  MW 11:00 - 12:20 p.m. C 

“    L3420  M 6:00 - 8:40 p.m. D 

“    L3420  TH 8:00 - 9:20 a.m. E 

“    L3420  TH 9:30 - 10:50 a.m. F 

“    L3420  TH 11:00 - 12:20 p.m. G 

“    L3420  TH 1:00 - 2:20 p.m. H 

“    L3420  T 2:30 - 3:50 p.m. I 

“    L3420  T 4:00 - 5:20 p.m. J 

 

Marketing Research  L4530  MWF 8:00 - 8:50 a.m. A 

“    L4530  MWF 9:00 - 9:50 a.m. B 

“    L4530  MWF 10:00 - 10:50 a.m. C 

“    L4530  MWF 11:00 - 11:50 a.m. D 

“    L4530  MWF 12:00 - 12:50 p.m. E 

“    L4530  MWF 1:00 - 1:50 p.m. F 

“    L4530  MWF 2:00 - 2:50 p.m. G 

“    L4530  MWF 3:00 - 3:50 p.m. H 

“    L4530  MWF 4:00 - 4:50 p.m. I 

“    L4530  H 6:00 - 8:30 p.m. J 
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Appendix A5: 

Blank Class Scheduling Form 

COMPLETE THIS PORTION AS INSTRUCTED 

PLEASE WRITE LEGIBLY 

 

 

Course name   Code  Time     Section 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ 

 

Course name   Code  Time     Section 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ 

 

Course name   Code  Time     Section 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ 
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Appendix  B:  

Debriefing by Treatment Condition 

 

Low Task Complexity-Low Goal Difficulty/Specificity.  Thank you for your participation in 

a study of goal setting and performance.  The purpose of the study was to explore the ways 

that general mental ability and complexity of a work task impact the way we perform under 

different goal setting conditions.  You and other participants in your group were given a non-

specific goal in performing a task at a relatively low level of complexity. 

 

High Task Complexity-Low Goal Difficulty/Specificity.  Thank you for your participation in 

a study of goal setting and performance.  The purpose of the study was to explore the ways 

that general mental ability and complexity of a work task impact the way we perform under 

different goal setting conditions.  You and other participants in your group were given a non-

specific goal in performing a relatively complex task. 

 

Low Task Complexity-High Goal Difficulty/Specificity.  Thank you for your participation in 

a study of goal setting and performance.  The purpose of the study was to explore the ways 

that general mental ability and complexity of a work task impact the way we perform under 

different goal setting conditions.  You and other participants in your group were given a 

specific, relatively difficult goal in performing a task at a relatively low level of complexity. 

 

High Task Complexity-High Goal Difficulty/Specificity.  Thank you for your participation in 

a study of goal setting and performance.  The purpose of the study was to explore the ways 

that general mental ability and complexity of a work task impact the way we perform under 

different goal setting conditions.  You and other participants in your group were given a 

specific, relatively difficult goal in performing a relatively complex task. 

 


