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ABSTRACT.

LEARNING AND PERFORMANCE GOALS: DISENTANGLING THE EFFECTS OF

GOAL SPECIFICITY

By

Gordon Bruce Schmidt

Goal-setting research has consistently entangled goal specificity in goal content

manipulations. This entanglement makes it unclear as to what degree both specificity and

goal content effect task performance and related beneficial task learning outcomes. This

research proposed a cross experiment design ofgoal specificity (specific vs. vague) and

goal content (learning vs. performance) in a complex task. Results found goal content

and goal specificity to be entangled within the experimental conditions. Extensive post-

hoc testing was done to find a reason for this entanglement, but no satisfactory

explanations were found. While the thesis could not answer the main question it posed,

strong relationships were found for magnitude ofgoal discrepancy on important task

cognitions. Implications for fiJture research on goal discrepancy, goal content, and goal

specificity is discussed.
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Introduction

The significant impact that goals can have on improving task performance is

exhaustively documented (Locke & Latham 1990). Increasing employee performance is

a key goal ofvirtually all businesses, and thus, the push to find the “best” types ofgoals

and methods for implementation has led to a great deal ofresearch. The largest and most

robust finding has been that, in general, difficult and specific goals ofa performance

focused nature lead to the highest level oftask performance (Locke & Latham 1990).

While this general effect has been well documented, at the same time, boundary

conditions have been found. The benefit ofspecific, difficult, performance goals has not

been found in conditions where tasks are difficult, the situation is novel, and/or strategic

decision-making is required for success. In such situations, goals that are mastery-

focused, allow exploration, encourage discovering strategies, and/or are less specific

result in the highest levels oftask performance (Winters & Latham, 1996; Barley,

Connolly, & Ekegren, 1989; Vollmeyer, Burns, & Holyoak, 1996; Vollmeyer & Burns,

2002).

While these studies identify factors that result in better performance in such

boundary conditions, they still leave various factors entangled with each other. This

makes it impossible to tell the actual main effects of each component, as well as any

interactive effects that may exist between factors. These factors need to be disentangled

in research designs before we can discover each factor’s true effect on increased task

performance and related, favorable task outcomes. Research into disentangling the

factors ofgoal setting has been initiated by Kozlowski and Bell (2006), who examined, in

a cross design, the effects ofgoal content, goal frame, and goal proximity on task



performance and related learning outcomes. While this is a step in the right direction, one

major factor that is often entangled with other goal setting factors, and which still needs

to be explored, is goal specificity.

Goal specificity has a significant place in Locke and Latham’s (1990) general

finding for the best type ofgoal being, “difficult and specific” [emphasis added],

however, they have argued, and found some empirical support, that specificity has no

effect on its own (Locke, Chah, Harrison, & Lustgarten 1989). Researchers have taken

different approaches with regard to goal content and specificity. Some researchers have

treated goal specificity as an inherent difference between learning and performance goals

(Kozlowski, Gully, Brown, Salas, Smith, & Nason, 2001; Kozlowski and Bell, 2006).

Others have tried to hold specificity constant across goal content types (Winters &

Latham, 1996; Seijts & Latham 2001, Seijts, Latham, Tasa, & Latham 2004), though it is

an open question as to whether it has been fiilly controlled within their designs. In order

to understand the impact ofgoal specificity on task performance and desired learning

outcomes, specificity and goal content need to be fully decomposed.



Types ofGoals

Performance Goals

The type ofgoals that are extensively used in goal-setting research are best

characterized as performance goals. Such goals set a standard that focuses attention on

accomplishing a certain level oftask performance. This set level oftask performance is

usually given as a specific score or performance level target that is presented in numerical

form (Latham & Locke 1990). Performance goals thus focus on successful performance

ofa task, rather than on other potential objectives, such as learning or gaining new

competencies.

Empirical goal-setting research examining the types ofgoals that were most

beneficial for improving performance have found that, in general, specific and difficult

performance goals are the best at improving task performance, with an effect size ranging

from .42 to .80 (Locke & Latham 1990). In these tests ofwhat goals are “best,” specific,

difficult goals were generally compared to just the vague goal of “do-your—best.” “Do-

your-best” goals are basically a “straw man” goal, however, since they contains no task

relevant content, no induction of mindset, or standard to reach. In fact, their lack of

substantive content suggests that empirical results showing their lack ofeffectiveness

could be taken as mere replications ofprior research that has found that people’s self-set

goals are usually only moderately difficult, and thus experimenter imposed difficult goals

are better at improving performance (Locke & Latham, 2002). Moreover, most goal-

setting research on performance goals has been conducted using simple tasks, where

effort was the main determinant ofperformance (Locke & Latham, 1990).



When goal-setting was examined in more varied tasks and with more varied

opposing goals, boundary conditions were found for the usefiilness of specific, difficult

performance goals. Research by Earley, Connolly, and Ekegren (1989) found that in a

stock prediction task, a vague “do-your-best” goal resulted in better performance than a

specific, difficult performance goal did. The stock market prediction task they used had a

dominant strategy that was difficult to evaluate and thus, sticking with a strategy for

repeated trials was important for its discovery. Barley and colleagues (1989) argued that

people needed to develop a “meta” strategy for the task in order to learn how the task

worked. People with a performance goal wasted significant effort in search costs from

constantly changing strategies. The results suggest that in a task where a strategy needs to

be learned, specific difficult performance goals were worse than vague “do-your-best”

goals.

The decrease in benefit ofspecific, difficult, performance goals in tasks that are

complex and/or involve strategies was illustrated by meta-analysis. In a meta-analysis

by Wood, Mento, and Locke (1987), the effect size ofspecific, difficult goals was .77 for

simple tasks and just .41 for complex tasks. This result suggests that specific difficult

performance goals may not be the best type ofgoal across all types oftasks, which has

led to a greater elaboration of another type ofgoal, the learning goal, to which we will

now turn our attention.



Goal Orientation and Learning Goals

Learning goals are conceptualized as goals that focus attention on building

competencies and mastering the task at hand (Dweck & Leggett 1988). Persons who

adopt learning goals have the implicit assumption that with effort and practice,

performance of a task can improve significantly. This is in contrast to performance goals

since instead of a focus being placed on high task performance, the focus is placed on

acquiring the competencies ofthe task and improving task mastery. Learning goals do not

assume that a person already possesses the skills and abilities needed to perform the task.

Learning goals put a focus on discovering how to do the task and developing its related

competencies.

Learning goals were initially examined in terms of goal orientation. Goal

orientation is a construct related to how a person conceptualizes doing tasks. Goal

orientation is both an individual trait and a state that can be induced by manipulation

(Martocchio, 1994; Button, Mathieu, Zajac, 1996; Elliot & Church, 1997). There are two

types ofgoal orientation: a performance orientation and a mastery orientation. These

map onto learning and performance goals, as people with a mastery orientation generally

set for themselves learning goals while people with a performance orientation generally

set for themselves performance goals. Thus, a goal orientation leads people to adopt

goals ofthe corresponding type, a result found by Brett and Vandewalle (1999). Brett and

Vandewalle (1999) used LISREL to support a mediated model where induced goal

orientation was found to relate to the content ofgoals adopted for a training program

Significant correlations were found between learning goal orientation and the learning



goal facet ofdevelopment (r= .33) and also between performance goal orientation and the

performance goal facet ofcomparison (r=.35).

People with a performance goal orientation focus their attention on showing their

task ability. They want to demonstrate that their ability is at a high level. This focus

means that skill development only takes place as a function oftrying to demonstrate their

ability (Button, Mathieu, and Zajac, 1996). Just like people given performance goals,

people with a performance goal orientation are focused on successful task performance,

not on learning or other relevant task outcomes.

People with a mastery goal orientation focus on mastering tasks, as they believe

that their abilities and competencies will grow over time as long as they expend effort. In

contrast to people with a performance goal orientation, getting better at the task and

learning about the task are focused on rather than achieving a specific score level.

(Button, a. al., 1996). Thus, people with a mastery goal orientation act similarly to

people given learning goals, as a focus is placed on learning the task and building task

related competencies.

A significant amount ofresearch has been done examining the impact ofgoal

orientation on task performance and learning outcomes. A Meta-analysis by Utman

(1997) summarized the state goal orientation findings where goal orientation was induced

via the provision of cues. Utman (1997) found a positive impact of learning goal

orientation on general task performance with an effect size of d = .53, a moderate effect

size according to Cohen (1988). Utman (1997) also examined whether task complexity

was a moderator. He found that learning goal orientation had an insignificant impact on

task performance in simple tasks (d = -.O3) but a large significant effect size on task



performance in complex tasks, (I = 1.18. Thus, this finding is consistent with findings

about the differential impact of learning and performance goals on simple vs. complex

tasks.

While much ofthe early work on learning goals examined them within a mastery goal

orientation, research has turned in the direction ofgiving participants learning goals or

performance goals and examining their impact. This body ofresearch will be discussed in

more detail below, but significant work has been done by Kozlowski and colleagues

(Kozlowski, et al., 2001; Kozlowski & Bell, 2002; Kozlowski & Bell, 2006) as well as

Latham, Seijts and colleagues (Winters & Latham, 1996; Seijts & Latham 2001, Seijts, et

al., 2004).

Goal Content and Goal Specificity

One significant aspect that is mostly ignored in the comparisons ofperformance

and learning goals is a difference in goal specificity between the two goal types.

Performance goals are generally flamed as a specific score goal, a standard which

participants must reach in order to successfully accomplish their goal (Latham & Locke

1990). A numerical goal is a very specific standard and, when a person doesn’t score as

high as her performance goal dictates, it is clear that she has not reached her goal.

Learning goals, meanwhile, have been traditionally flamed in terms ofparticipants

mastering the task at hand and building task related competencies (Dweck & Leggett

1988). “Mastering” a task is a more subjective personal assessment than the specific

score target offered by a performance goal. Learning goals, as traditionally



conceptualized, are more vague than performance goals, since for a learning goal a

participant needs to make a more ambiguous judgment in terms ofwhether they have

mastered the task or fully learned a new competency. Thus, goal content (performance vs.

learning) is entangled with specificity in traditional research conceptualizations. This

means we do not know to what extent specificity contributes to the effects that have been

found on task performance and learning outcomes that have been attributed to goal

content due to the confound ofthe two.

One perspective on the issue of goal content and goal specificity is offered by

Heckhausen and Kuhl (1985). They propose a three level goal hierarchy where each level

represents an increase in goal specificity and a move flom internal toward external

consequences.

The first level of the hierarchy is called “actions” which is the level where the

desired end state ofthe person doing the task is the activity itself. This means a person is

doing the task for its own sake, as no reward is given for performing the task well or in a

certain way. A task where a person would just have an action goal is a task where doing

the task is inherently enjoyable (Heckhausen & Kuhl, 1985). For example, a child

swinging on a swing set gains pure enjoyment flom the task and generally does so

without any desire to master the art ofswinging nor because ofsome external reward

given for swinging. For an action goal the goal is intrinsic to the task (performing the

task itself) and very vague (no specific end state or objectives given).

The next level is “outcome,” where the desired end-state is mastery ofthe task, as

mastering the task provides characteristics that are inherently valuable to the person.

Thus, merely doing the task is no longer a sufficient reason for undertaking the task, as it



was for a person at the “action” level. Now the task is something that the individual

wants to increase her competency in and to master. The participant wants to master the

task for its own sake, not to gain some external outcome (Heckhausen & Kuhl, 1985).

An exarhple ofthis would be playing recreational baseball. While there is no monetary or

other external reward for getting better at a recreational sport, a person doing such a sport

may want to improve their skills and become a better ball player, as doing well in the task

is something valued in itself. This level ofthe hierarchy is intrinsic (mastering the

elements of the task for its own sake) and more specific (focusing effort and attention on

becoming better at the task).

The final level of the hierarchy is “consequences,” where the end state sought by

the person is to achieve a certain task outcome in order to receive other desirable

outcomes outside ofthe task. Thus, the task itself is not the target ofthe goal, rather

performance within the task is done only so as to gain an external favorable outcome

(Heckhausen & Kuhl, 1985). An example of this would be a person’s job. Jobs are often

performed in order to gain money or prestige rather than because of an inherent desire to

master the job for its own sake (With the exception ofI/O psychologists of course!). The

“consequences” level is external in nature (as the task itself isn’t valued, rather doing

well on the task to gain some desired outcome is) and the most specific (performing a

task to certain level or by a specific method so as to attain a certain reward).

Learning and performance goals can be placed within this hierarchy. Learning

goals belong in the second level, which are “outcome” goals. Learning goals focus on

improving task performance for its own sake, meaning that getting better at task skills is



seen as an end in itself. Improving task performance has intrinsic value. This puts them

cleanly at the second level ofthe hierarchy.

Performance goals meanwhile belong in the highest level ofthe hierarchy,

“consequence” goals. People with a performance goal do the task in order to fulfill the

desired outcome ofdemonstrating high ability at the task to others (Button et a1. 1996).

The task itself is not the focus ofthe goal, but rather the external reward gained flom

performing well, demonstrating high ability in flont ofothers. The hierarchy would

suggest that learning goals are inherently more vague than performance goals due to their

position in the hierarchy.

From the perspective of Heckhausen and Kuhl (1985), the reason that

performance and learning goals differ in specificity, as traditionally conceptualized, is

because they are on different levels ofthe hierarchy. Performance goals are consequence

goals and are inherently more specified because ofthe presence of a specified desired

outcome to be gained flom performing the task. Meanwhile, learning goals are outcome

goals which are one step below in the hierarchy, and thus inherently more vague and

ambiguous. The Heckhausen and Kuhl (1985) hierarchy suggests that specificity is

inherently entangled with performance and learning goals, an idea set forth by Kozlowski

and Bell (2006).

Theory by Kanfer (1990) offers conceptual advantages that could be gained by

having vague goals. One major area where vague goals could be beneficial is in the

interpretation ofgoal discrepancy. Goal discrepancy is the process by which people

compare their current state ofperformance to their goal state. In most situations, a

discrepancy will exist, as the person has not yet reached her goal. In the case ofthe

10



specific and difficult performance goals usually given to participants in goal-setting

research, the standard set is higher than an individual would normally set on her own

(Locke & Latham, 2002). Since goals are usually set at the 85th or 90‘h percentile oftask

performance (Winters & Latham, 1996; Seijts & Latham, 2001), most people will fail to

reach this goal. This means that people in general will have relatively large goal

discrepancies, as their goal state will never be reached. Performance goals suggest that

the reason for failure is a lack of ability, and thus a very large goal discrepancy is seen as

being the result of lack of ability, which will lead to goal abandonment and decreased

task interest. Learning goals suggest improvement and mastery will come over time. Both

ofthese rationales make sense in the context ofhow we conceptualize learning and

performance goals.

However, Kanfer (1990) also sees an effect ofgoal specificity as well. Vague

goals make judging the size ofthe discrepancy difficult. Participants with a vague goal

are less likely to see the discrepancy as large as it should be for an average participant.

Vague goals also allow participants more leeway to set their own goals. What exactly is

“doing your best” or “mastering all aspects ofthe task?” Such a lack ofspecification

makes it ambiguous how well a participant is doing, making them less likely to see

reaching the goal as impossrble and less likely to withdraw flom the task.

While Kanfer (1990) gives a suggestion ofhow vague goals could help, the lack

ofresearch in this area leaves the question empirically unanswered. Do vague goals make

goal discrepancies seem smaller than a more rigid exact standard would, or rather does

the lack ofspecification mean that participants have a greater ability to explore the task

and find their own way, since no clear path to their goal is given to them? A person can

11



tell how many more points they need to reach his/her goal score given his/her current

score, but it is not nearly as clear whether a current knowledge level and competency in a

task constitutes “mastery” or “best” performance.

Research by Locke, Chah, Harrison, and Lustgarten (1989) attempted to

show that goal level was the factor causing goal-setting theory effects, not goal

specificity. Locke et al. (1989) began by asserting that goal-setting theory makes

no claims that specificity is in itself a good thing, rather that specificity is only

beneficial when paired with difficult performance goals. They attempted to show

this through two experimental tasks, the first using simple reaction times to a

signal light and the second a task of listing ways to improve an undergraduate

program. Each experiment had three goal levels of easy, medium, difficult. For

the reaction time experiment, the goal was to react within a certain amount of

time with harder goals requiring quicker reaction times. For the listing task the

goal involved the number ofsuggestions offered, with a harder goal being to

make a greater number ofsuggestions.

The three goal levels were also crossed with 3 levels ofgoal specificity:

vague, moderately specific, and very specific. For very specific goals, an exact

number was given (“Do exactly X schedules” or “Respond in exactly X

seconds”). What number was given was based on pre-testing for what levels of

performance constituted easy, medium, and difficult performance. For the

moderately specific goals participants were asked to score within a certain range

ofvalues (“Do between X and Y schedules” or “Respond between X and Y

12



seconds”). The vague goals for the signal reaction time were “as fast as you can”

(difficult), “moderately fast” (medium), and “slowly” (easy). For the suggestion

listing task, vague goals were to list a “small”, “medium”, or “large” number of

ways to improve the program (Locke et al., 1989).

Both experiments found a strong main effect on performance for goal

difficulty, as predicted by goal setting theory (Locke & Latham, 1990). No

specificity main effect on performance was found, although a difficulty and

specificity interaction effect was found. The only effect found for specificity was

that there was significantly greater variance in performance for vague goals when

compared to very specific goals. Based on these findings, Locke and colleagues

(1989) concluded that there was no independent effect of specificity on

performance, a conclusion they still stick to rigidly to this day (Locke & Latham,

2002)

While the Locke and colleagues study (1989) has been used as a

justification for ignoring a potential specificity effect (Locke & Latham 2002), the

study is rife with problems in terms of its generalizability to modern goal—setting

research.

The first area where problems are apparent is in the methodology. The

testing of reaction time is not something often used in the context ofgoals. It

raises questions ofhow difficulty can be correctly specified and assessed. The

easy and medium difficulty conditions participants were asked to respond slower

than they likely would have normally. This is different flom an easy goal in a

13



traditional goal-setting task, such as reaching a certain score level. A score is

something that can be met or surpassed, but a reaction time value suggests that the

participant should try to come as close as possible to that value. No guidance is

given as to whether a quicker or slower reaction time would be considered

“better.” Thus it is possible that the “easy” goal condition is difficult for

participants, as they have to expend effort monitoring and waiting for the correct

time interval to pass. While there may be a limit as to how quickly a person can

respond, there is no real way to quantify how easy or difficult it is to “wait” in

your response to a stimulus.

If participants were all trying to get exactly the reaction time (or range of

times) that they were given as a goal, such a situation would produce the exact

same pattern of effects that took place in the experiment. This raises questions

about the validity ofthe results drawn flom this task by Locke et a1. (1989).

A similar problem exists in the second experiment, as people who were

told to write exactly 3 improvement suggestions in the medium goal difficulty

condition, or exactly 2 improvement suggestions in the easy difficulty condition,

may have taken those goals literally and only done that many suggestions. This

would depress their scores to a level less than those in the high difficulty

condition, who were told to find exactly 4. In fact, an examination ofthe means

for people in the low goal difficulty group reveals that participants with a vague

goal to come up with a “small” number of suggestions came up with the most, a

mean of2.92, while the participants with moderately specific and very specific

14



goals came up with a mean number ofways of2.42 and 2.17 respectively (Locke

et. al., 1989). Thus, in the easy goal condition, where most people could easily .

meet their goal, we see a consistent trend ofthe number of suggestions becoming

closer to the easy “target” performance level as specification ofthe easy target

performance level becomes more clear. Ifpeople see their specific numerical goal

or range as something to be equal to instead ofmore than or less then the

construction of the goals explains the effect found for goal content and no effect

found for specificity.

One area that limits the application ofthe results of Locke et al. (1989) to

this study being proposed that Locke et al. (1989) do not deal with goal content in

their design. The experiments give score goals that range in difficulty and

specificity but the goals do not contain any goal content it terms ofshowing

ability (i.e. performance goals) or mastering the task (i.e. learning goals). At best,

the goals used could be seen as performance goals and thus no test of specificity

on mastery goals is offered. The relationship of learning and performance goals

with specificity is still unclear.

Also potentially limiting the applicability of the Locke et al. (1989)

research is the fact that both tasks used were very simple tasks. Most ofthe

research that has shown an advantage for vague goals (Sweller, 1988; Earley et

al., 1989; Vollmeyer, Burns, & Hollyoak, 1996) has been in complex tasks. Locke

et al. (1989) gives no guidance on whether a main effect for specificity might

exist in complex tasks, which is the area that this research examines.

15



Given the methodological problems, the lack ofguidance on goal content-

specificity effects, and the simple tasks used in the experiment, it is difficult to

accept the idea that Locke et a1 (1989) decisively answers the question ofwhether

goal specificity has its own impact on task performance across all experimental

conditions and levels oftask complexity.

The application of Locke et al. (1989) is bounded by its experimental

conditions to be only relevant in simple tasks where only performance goals are

given. As such, there is a great deal more that can be illuminated on the impact of

specificity in situations where goal content differs and the experimental task is

complex. I will now turn to examining the literature on goal content and examine

how researchers have dealt with the potential entanglement ofspecificity and goal

content.

Research on Goal Content

Research by Kozlowski and a number ofcolleagues has examined the combine

effects ofgoal content and goal orientation inductions in a complex task setting

(Kozlowski et al. 2001; Kozlowski & Bell, 2006). This research has found a general

positive effect of learning goals on complex task outcomes such as transfer task

performance, beneficial self-regulatory behavior, and self-efficacy (Kozlowski et al.,

2001; Kozlowski & Bell, 2006).

16



Research by Kozlowski and Bell (2006) has begun to disentangle the individual

effects ofvarious parts ofgoal-setting manipulations, specifically the effects ofgoal

content, goal flame, and goal proximity. Usually these factors are manipulated at the

same time, making it unclear to what degree each individual part contributes to beneficial

self-regulation outwmes. To test the individual effects of each, a 2 (goal flame: learning

vs. performance) x 2 (goal content: learning vs. performance) x 2 (goal proximity:

proximal vs. distal) cross design was used. Goal content was found to explain the most

amount ofself—regulatory variance (10%) with both goal flame (4%) and goal proximity

(4%) also explaining significant portions ofvariance. This work helps to parcel out what

parts ofcommon goal manipulations explain what parts of self-regulatory behavior

variance (Kozlowski & Bell, 2006).

While this research is an important step in the disentangling ofgoal effects, it has

kept goal specificity and goal type entangled in its manipulations. Performance goals are

conceptualized as a specific score goal while learning goals are conceptualized as a vague

goal of “mastering” various task aspects that have been determined to be essential in

performing basic and strategic task performance (Kozlowski & Bell, 2006). Thus, the

results found do not offer any guidance as to what effect specificity may play in the goal

content effects found. Kozlowski and Bell (2006) mention this specificity issue briefly,

referencing the Heckhausen and Kuhl (1985) hierarchy so as to argue that specificity is

an inherent difference between learning goals and performance goals. Whether that

theoretical conceptualization can be supported empirically is net clear flom the literature,

leaving the question open.
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Research by Latham, Seijts and colleagues has examined the effects ofgoal

content while attempting to keep goal specificity constant (Winters & Latham 1996,

Seijts & Latham 2001, Seijts et al., 2004). Keeping specificity constant was attempted by

having specific numerical learning goals to compare against the traditional specific score

performance goals. These learning goals usually come in the form of “come up with X

strategies” (Winters & Latham, 1996). The number ofstrategies to develop is norm

referenced to the number of strategies developed by participants who score at the 90th

percentile oftask performance. The 90"" percentile task performance score is used as the

performance goal score for these studies. (Winters & Latham 1996). While using these

specific learning goals the learning goal advantage in reasonably complex tasks has been

duplicated (Winters & Latham 1996, Seijts & Latham 2001, Seijts et al., 2004).

Research by Winters and Latham (1996) examined the effects ofgoal type and

task complexity. Three goal types were examined; a specific learning goal (number of

shortcuts/ strategies), a specific performance goal (number ofcompleted schedules) and a

no goal/”do-your-best” condition best characterized as a mix of a vague performance and

learning goal (get as many schedules AND strategies as possible). Both the learning goal

and the performance goal were raised incrementally each trial and set at the 90th

percentile level as found in a pilot study. The task used was to make unique schedules for

five college classes, a task first developed and used by Earley (1985). The task was made

complex by increasing both information level and diversity of schedules. (Winters &

Latham, 1996).
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Winters and Latham (1996) found that in the simple task, people with

performance goals had significantly better performance than the ones with “do-your-best”

goals, but not significantly better performance than those participants with learning goals.

On the complex task, people with a learning goal had better performance than

both people with a performance goal or a “do-your-best” goal. In addition, for the

complex condition, learning goal participants developed and used more effective

strategies than either ofthe other goal type participants and also had increased self-

efficacy (Winters & Latham, 1996).

Research by Seijts and Latham (2001) examined the effects ofgoal content and

goal proximity on a complex task. They used the same task as Winters and Latham

(1996), (the task of creating a number ofunique schedules). Goal type was a specific

performance goal (complete a specific number ofschedules) versus. a specific learning

goal (come up with a specific number of strategies). These were both set at the 90th

percentile using data flom a pilot study that used the same task (Winters & Latham,

1996). Goal proximity was broken into three categories: “do-your-best” (do as many as

possible), distal (specific number by end oftraining), and proximal (specific increasing

number by the end of each trial). Thus, this was a crossed 2 (goal content) by 3 (goal

proximity) design.

Seijts and Latham (2001) found that participants with a specific learning goal

(proximal or distal) performed significantly better than those with a vague “do-your-best”

learning goal. They also found that participants with a “do-your-best” vague performance

goal performed better at the task than participants with a specific performance goal
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(proximal or distal), a result in line with the findings of Earley et al. (1989). No

significant effects for proximal or distal goals were found in any conditions.

Higher goal commitment was found to lead to a greater number oftask-relevant

strategies implemented and participants in the learning goal condition were found to be

higher in goal commitment than those participants with a performance goal. Self-efficacy

was found to increase over the course ofthe trials for participants with a specific learning

goal (proximal and distal) and decrease over the course ofthe trials for those with a

specific performance goal (proximal and distal) (Seijts & Latham, 2001).

Seijts and Latham (2001) suggest two avenues through which learning goals lead

to better task performance in complex tasks, greater goal commitment, and increasing

task self-efficacy. While this is potentially useful information, some caution needs to be

exercised in applying these results, due to some peculiarities in the design. Seijts and

Latham (2001) use and examine goal proximity as being an indicator ofgoal specificity

as well, as proximal and distal goals are discussed as “specific” goals and the “do-your-

best” proximity goal is discussed as a “vague” goal. As normally used in goal setting

research, “do-your-best” is a goal difficulty and specificity condition, not an indicator of

proximity specificity as it is used here (Locke & Latham 1990). This confirses the issue,

as it is unclear how we should interpret the “do-your-best” proximity. In this experiment

it appears to be merely a vague performance or learning goal. Seijts and Latham (2001)

offer no real guidance to clear up this confusion.

Research by Seijts, Latham, Tasa, and Latham (2004) examined how goal content

affected performance in a complex task. The task used was the “Cellular Industry

Business Game,” a task previously used by Audia, Locke, and Smith (2000). It is
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classified as a complex task under the criteria set forth by Wood (1986). The task is a

computer simulation based on events in the US. cellular phone industry, and participants

are asked to use complex formulas to link strategic actions to performance outcomes in

thirteen rounds. After each round, participants receive feedback on market share,

subscribers, and profit.

Three types of goals were examined: a specific learning goal (identify and

implement 6 strategies), a specific performance goal (achieve 21% market share), and a

“do-your-best” goal that would be characterized as being like a vague performance goal

in nature (“do-your-best” to achieve as much market share as possible), which thus

confounds specificity with content.

In the goal specificity check used, the specific performance goal was found to be

more specific than the “do-your-best” goal, but the specific learning goal was not found

to be different flom either the specific performance goal or the vague “do-your-best”

goal. Seijts et al. (2004) take this to be a successfirl manipulation check, but the

“specific” learning goal is not found to be significantly different than the vague “do-your-

best” goal.'Since the concern is making the learning goal specific, a failure to find a

difference with the vague “do-your-best” goal is a significant problem, as it is ambiguous

how specific the learning goal truly is.

To look into the issue more fully, I examined the specificity manipulation check

means for each goal content condition. The learning goal has a mean specificity rating of

3.37, SD: .97, which is just .01 above that ofthe “do-your-best” goal, which had a mean

of 3.36, SD: .85. With such a small mean difference it is no wonder that no significant

difference was found between the learning goal and the “do-your-best” goal. The
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performance goal had a mean of 3.75, SD= .85 (Seijts et al. 2004). This mean is

significantly different flom the “do-your-best” goal at p< .05. Without the actual data, it

is impossible to determine whether the learning goal would be at least marginally

different than the performance goal, but the small mean difference between the learning

and “do-your-best” goals suggests so. This manipulation check shows ambiguity as to

whether learning and performance conditions are at the same level of specificity in this

experiment.

Turning to the experimental results, it was found that participants in the learning

goal condition had higher task performance than participants in either the performance

goal or “do-your-best” goal conditions. This replicated the findings for complex tasks

reported by Winters and Latham (1996) and Seijts and Latham (2001). No significant

difference was found in performance between the performance goal and “do-your-best”

goal participants. Participants with a learning goal were found to have stronger goal

commitment than participants with a performance goal, a result replicated flom Seijts and

Latham (2001 ).

As a whole, the research by Winters & Latham (1996), Seijts & Latham (2001),

and Seijts et al. (2004) significantly adds to our knowledge ofthe impact ofgoal content.

However there are concerns about whether it truly accomplishes what it set out to

accomplish, which was to create learning and performance goals that are equivalent in

terms of specificity.

In Seijts et al. (2004) only the performance goal is significantly different than the

“do-your-best” goal. The learning goal is not significantly different than either goal at the

.05 confidence level. This suggests a lack ofequivalence in specificity between the
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learning and performance goals, as the learning goal is not significantly distinct flom the

“do-your-best” goal while the performance goal is distinct.

For Seijts and Latham (2001) no manipulation check is made comparing

specificity ofgoal content across conditions, as only a successful manipulation check

comparing perceived specificity of the “do-your-best” proximity and the specific

proximity (proximal and distal) goal conditions is reported.

Winters and Latham (1996) did not find any difference in specificity between the

learning and performance goals. However, this effect could be partially explained by the

wording ofthe manipulation check. For the learning goal condition, participants were

asked 3 questions: “To what extent was the goal for identifying short cuts vague?”, “To

what extent was the number ofshortcuts to be identified specified?” and “To what extent

was there uncertainty as to the quantity of shortcuts to be identified?” The performance

specificity check had the same three questions, with the only difference being the

substitution of “shortcuts” with “schedules” (Winters & Latham, 1996). Looking at these

items, only one directly addresses the question ofwhether identifying shortcuts is a vague

or specific goal. The other two items ask about the clarity ofthe number ofshortcuts that

were asked to be identified. Since an exact number ofshortcuts was given by the goal, the

answers given to these questions should be very specific even for participants who find

the general idea of identifying shortcuts vague. Thus, the manipulation check item choice

could mask a perceived difference in specificity between the learning and performance

goals. Ifthe learning goals are still being perceived as more vague than the performance

goals, specificity has not been successfully controlled for, and the effects are still

entangled.
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There is also a significant amount of ambiguity as to whether the specific learning

goals are in fact still best characterized as learning goals. An application ofthe goal

hierarchy ofHeckhausen and Kuhl (1985) would suggest they are no longer learning

goals. The ultimate objective for people in the learning goal condition is no longer

“mastering” the task (level 2: outcome goal) but rather it is to get the “score” ofa certain

number ofstrategies (level 3zconsequence goal). If the goal ofdeveloping a specific

number ofstrategies is seen as a standard to reach rather that a method of “mastering” the

task, the goal would be more properly characterized as a type ofperformance goal Thus,

ambiguity exists about the issue ofwhether the specific learning goals ofWinter and

Latham (1996) are in fact truly learning goals. I

Another area where ambiguity exists is in the standards used to determine the 90th

percentile of specific learning goals. The baseline used for all three studies was

established in Winters and Latham (1996). They used a pilot study ofparticipants with no

goal instructions to create a baseline for the number ofstrategies generated (specific

learning goal) and the performance score standard (specific performance goal). The

baseline was set based on the scores ofpeople who scored in the 90th percentile oftask

performance. The performance goal baseline was the score level ofpeople who

performed at the 90th percentile on task performance. Problematically, the number of

strategies for the learning goal baseline was set based on the number ofstrategies

generated by people who scored in the 90:}: percentile on taskperformance. This is a

problematical because both the performance goal and the learning goal are referenced to

the same baseline, while but its appropriateness is not the same for both goal types. For

the performance goal the standard matches up well, as the standard for setting the goal
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level is the 90th percentile oftask scores, the same unit that is used in the performance

goal.

The learning goal however is a mismatch. The standard used is the 90th percentile

of task scores, which is NOT the unit that is being used in the learning goals. The

comparison group is chosen based on a performance standard, not a learning standard as

would be appropriate. The baseline for strategies derived flom looking at the 90th

percentile oftask performers is thus a mastery standard that is directly coupled with task

performance. This is an inappropriate baseline for setting a 90th percentile learning goal.

Ideally the baseline should be drawn flom a pilot group given a vague learning goal.

Linking to strategies generated by 90th percentile scorers in such a sample would be an

indicator of successful learners, while the baseline used by Winters and Latham (1996) is

an indicator only of strategies used by successful performers. Another way to derive a

more appropriate baseline would be to look at what the 90th percentile was ofstrategies

generated in the pilot study used by Winters and Latham (1996). The number of

strategies generated used to represent the 90th percentile of learning goal participants in

Winters and Latham (1996) thus, doesn’t correspond to the actual 90th percentile of

learning goal participants. It ties the learning goal indicator (i.e. number of strategies)

directly to a performance standard, presenting a serious confound between goal types.

Another significant problem is that “do—your-best” goals are used ambiguously

and inconsistently across this body of research. In Winters and Latham (1996) the do-

your-best goal asked participants to do both as many schedules and as many strategies as

possible, a goal that is approximately a combination of a vague learning goal and a vague

performance goal. In Seijits & Latham (2001) “do-your-best” was not used as a goal, but
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rather as a contrast to distal and proximal goals, acting as a vague “control” condition for

goal type (Do as many you can ofX). In Seijts et al. (2004), meanwhile, the “do-your-

best” goal was ““do-your-best” to achieve as much market share as possible.” This was

the same target given to the performance goal group and thus the “do-your-best” goal in

this experiment is best characterized as a vague performance goal. This inconsistency

means that “do-your-best” results and comparisons across studies are entangled based on

how “do-your-best” was presented. Thus, a “do-your-best” goal devoid ofother goal

content was not present in these studies. The interpretation ofthe relationships between

goal content types and “do-your—best” goals needs to be carefirlly re-examined as well as

qualified as applying only to the type ofcontent-embedded “do-your-best” goals used in

that particular study.

One final point that needs to be stressed is that across these studies (Winters &

Latham 1996, Seijts & Latham 2001 , Seijts et al. 2004) the researchers attempted to

control for goal specificity across goal type and thus specificity’s potential impact went

unexamined. This review clearly shows an entanglement ofgoal content and specificity.

We will now turn to the goal specificity research, which ultimately has the exact same

problems of goal content and specificity being entangled within goals.

Goal Specificity Research

While a significant amount of research has examined the effect of goal content on

task performance and learning outcomes, there has also been research that has attempted

to examine the effect of goal specificity. One ofthe first works in industrial-
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organizational psychology to examine the impact of goal specificity is the work of

Barley, Connolly, and Ekegren (1989).

Earley, Connolly, and Ekegren (1989) had participants perform a task of

predicting stock prices in a simulation. In the specific difficult goal condition,

participants were given the goal ofbeing able to predict stock prices within $10 oftheir

actual price by the end ofthe task, a goal that was found to be at the 85th percentile of

task performance in pilot testing (Earley et al., 1989). In the “do-your-best” condition,

participants were instructed to do their best to come as close as possible to the actual

stock value. Examining this “do-your-best” goal for potential latent goal content, the goal

appears to be of a performance nature. It focuses on getting as close to a correct

prediction as possible instead of focusing on accomplishing task aspects that would be

more learning orientated, such as mastering the task or discovering an accurate stock

prediction formula. This “do-your-best” goal is focused on high task performance, and

thus would be best characterized as a vague performance goal.

One aspect ofthe task used that differentiates it flom the tasks often used in goal-

setting research, is that the stock market prediction task had a dominant strategy that was

difficult to evaluate. Once the correct formula weights ofvarious factors were

determined, task performance was merely using the formula over and over again. Thus,

in this task, sticking with a strategy for repeated trials was important for discovering the

dominant strategy (Earley et al. 1989).

Earley et al. (1989) found that in the stock prediction task the vague “do-your-

best” goal resulted in better performance than the specific, difficult performance goal.

People with a performance goal were more likely to quickly change strategies than
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people with a “do-your-best” goal. This resulted in performance goal participants giving

up on strategies before their value could be fully discovered. Barley and colleagues

(1989) argued that participants needed to develop a “meta” strategy for the task, learning

how the task worked. People with a performance goal never developed this “meta”

strategy and instead constantly changed strategies. This research suggests that in a

complex task a vague goal is better than a specific difficult performance goal. However,

the interpretation remains ambiguous, as the “do-your-best” goal seems to contain some

performance goal content elements. The research by Earley et al. (1989) also does not

contain any learning goal condition, so it is impossible to tell whether the vague goal

used here would lead to better performance than a learning goal.

Most of the research on the impact ofgoal specificity draws upon work by

Sweller (1988; Sweller & Levine, 1982). Sweller and Levine (1982) examined the

differential impact of a means-ends analysis goal and a no goal condition on performance

of a maze-tracing experiment. Means-ends analysis is a procedure by which the goal state

and the progressive problem states are analyzed in order to find an operator that will

maximally reduce the difference between the current state and goal-state (Sweller &

Levine, 1982).

Means-ends analysis is somewhat similar to a performance goal, as a standard is

specified and participants are focused on reducing the gap between the current state and

the standard state. Learning is not a goal of a means end analysis, rather the goal is to

merely reduce the discrepancy between goal state and present state. Thus, people who use

a means-ends analysis rarely learn much of the actual structure ofthe task (Egan &

Greeno, 1974). Sweller and Levine (1982) created their maze such that a strategy ofpure

28



means end analysis would produce an error at every choice point, i.e. leading away flom

the goal of exiting the maze. As one might expect with such a set-up, the people in the

means-ends analysis group did worse than those with no goal. This effect was duplicated

in five other tasks where knowledge ofthe goal state was a distracter flom attaining that

goal state. These effects were attributed to the idea that a goal can focus attention away

flom important structural elements ofthe problem that are crucial for success.

Participants with a goal focused on that goal and did not bother to notice task components

essential to successful performance. This suggests that the no goal situation led to greater

exploration ofthe task structure, a benefit often attributed as to coming about due to

mastery goals (Kozlowski & Bell, 2006).

This research was followed by Sweller (1988) in a study that examined

theoretically and empirically how means-endss analysis goals impeded task schema

acquisition. A sChema was defined, within the research, as a structure that permits

problem solvers to categorize a problem as one that requires certain moves to reach a

solution. Sweller (1988) contends that the means-ends analysis procedure causes a great

deal of cognitive load, and this makes it difficult to learn the task at the same time as

implementing the goal. To test this empirically, trigonometry problems were used. One

group was given very specific goals that told an exact order to calculate sine, cosine and

related values in order to find side lengths in a given triangle. The nonspecific goal group

was given the same triangle but just told to find the lengths ofas many sides as possible.

Examining both ofthese goals within a traditional goal-setting flamework, both would

appear to be of a performance goal nature, with the difference between the two being in

terms of specificity. Neither suggests any sort of learning focus that would be consistent
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with a mastery goal. Sweller (1988) found that the nonspecific goal group made less task

errors than the specific goal group. This finding was explained by Sweller (1988) as

resulting flom the increased cognitive load ofspecific goal participants, although the

accuracy of such an explanation is in doubt as no such measure ofcognitive load was

taken.

While these two experiments by Sweller (1988; Sweller & Levine, 1982) do not

offer a great deal of illumination on the impact ofspecificity on performance and related

outcomes, they are used as a bedrock for the specificity effects research that has

followed. As noted, the goals used in both experiments map onto performance goal

content, presented under the guise of means-ends analysis. Thus neither study offers a

goal content-flee examination ofspecificity effects.

Research by Vollmeyer, Burns and Hollyoak (1996) examined how goal

specificity impacted performance in a biology-based dynamic problem system. In

the system, participants were asked to make connections between input and output

variables with a total of sixteen variables existing within the task. Participants set

the levels of four inputs and observed the resulting values ofthe outputs. After

three learning phases where participants set their own levels of inputs, there was a

solution phase where they were asked to produce a specified pattern ofoutput

population. This pattern had previously been told to the specific goal participants.

After the solution phase there was a transfer trial where participants were asked to

produce a different specified pattern ofoutput population. Worth noting is that the

task ofthe solution phase and the transfer trial was the same for the vague goal

group, as they had not received information on what the solution trial targets were
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going to be. Finally, ten multiple choice prediction questions were given to

participants where they predicted the change in population numbers that would

result at different input levels (Vollmeyer et al. 1996).

The design used by Vollmeyer, Burns and Hollyoak (1996) was a crossed

design between goal specificity (specific vs. nonspecific) and strategy instructions

(use ofVOTAT [vary only one input variable at a time while keeping the others

constant] vs. none). Specific goal participants were given the exact population

numbers that would be used for the solution round. This use of an exact numerical

standard is consistent with traditional performance goals (Locke & Latham,

1990). In the nonspecific goal condition, participants were told to “just set inputs

in order to figure out how the system works.” This goal content is similar to a

learning goal, as discovering how the task works and the task’s structure is

focused on. Thus, while Vollmeyer and colleagues (1996) present the experiment

as testing a specific vs. a nonspecific goal, goal content is clearly entangled, as a

specific performance goal is being compared to a vague learning goal. The

strategic advice ofVOTAT was believed by the experimenters to be the best

strategy for success on the task.

As would be expected, based on the effects that have been found in

research that has examined goal content effects, the nonspecific (and learning goal

contaminated) goal group had a better understanding ofthe task than the specific

(and performance goal contaminated) goal group, as seen through higher

knowledge oftask structure and higher scores on the prediction task questions.
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Participants with a nonspecific goal also had less transfer task errors. Examining

the strategy aspect, people who were given the VOTAT strategy instructions had

higher scores than those who did not. Interestingly, both groups with a specific

goal had a significant linear trend away flom the VOTAT strategy and toward a

difference reduction strategy, i.e. a strategy where multiple inputs were varied at

once. This strategy was thought to be an attempt to reach the solution output

levels more quickly (Vollmeyer et al., 1996). This difference reduction strategy

seems similar to the means-ends analysis used by Sweller (1988) and the

traditional conceptualization ofperformance goals (Locke & Latham, 1990).

Vollmeyer and Burns (2002) did a follow-up study that had participants use a

hypermedia program to learn about the outbreak ofWorld War One. Participants were

then asked to answer factual and inferential questions about World War One. There were

two goal conditions in the experiment, a specific goal (“find 20 specific dates”) and a

nonspecific goal (“explain the reasons for the war”). The entanglement ofgoal content

and specificity is in a similar pattern to Vollmeyer and colleagues (1996), as the specific

goal set a numerical standard for performance similar to a specific performance goal

while the vague goal focuses on understanding ofthe war and its general structure, a goal

best characterized as a vague learning goal.

The results found were similar to Vollmeyer and colleagues (1996), as well as

similar to research that has examined differences between learning and performance

goals (Kozlowski & Bell, 2006). Participants with a nonspecific goal had significantly

higher knowledge during the task and significantly higher accumulated knowledge, as

shown in the questions asked about World War One. Nonspecific goal participants also
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were more likely to click on text boxes and view more video clips, a result in agreement

with the conceptualization ofhow people with learning goals focus on understanding

(Button et al 1996) and with empirical findings on how they engage in greater task

exploration (Greene & Miller, 1996). i

Thus, while the research by Vollmeyer and colleagues (1996) and Vollmeyer and

Burns (2002) attributes positive learning effects to goal specificity, it is unclear whether

the effect is due to specificity or goal content, as the goals used entangle goal content and

specificity. This is in some ways the mirror image ofthe goal setting research previously

reviewed, as while in those studies the goal content was given the credit for increased

performance and learning outcomes with the potential effect ofembedded specificity

differences ignored, in these studies specificity is given the credit for the effects, ignoring

the entangled goal content. Content and specificity are not separated cleanly enough to

determine what part ofthe effect belongs to which component, or if an interactive effect

exists.

Research by Trumpower, Goldsmith, and Guynn (2004) examined the

effect ofgoal specificity on performance at solving training problems flom the

field ofone-way ANOVA for both novice and experts. The novice group was

composed ofundergraduates with no statistical background, while the expert

group was composed of graduate students who had taken advanced courses in

statistics. The goals given were specific (solve for SSb) or nonspecific (solve for

as many unknown values as possible). Examining these goals flom a goal content

perspective, both ofthese goals are focused on successful task performance and

make no mention of understanding the task or mastering content, and are best
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categorized as performance goals that vary in specificity. Participants were asked

to solve three training problems solving for Df, MS, and F given a, MSw, and F.

They were then asked to rate the relatedness of 15 pairwise combinations ofthe 6

statistical terms. Participants were then asked to solve two structurally identical

transfer problems and then two structurally different transfer problems (given

values for different statistical terms).

Trumpower et al (2004) found no goal specificity effects for the expert

group. For the novice group, nonspecific goal participants solved training

problems faster than SG novice participants, solved different transfer tasks

quicker, and had more structural knowledge, as shown through the number of

relevant links recognized. The results for the novice group are consistent with the

findings ofVollmeyer and colleagues (1996, 2002). The results for experts

suggest a goal specificity effect is restricted to individuals with low prior domain

knowledge, and thus, they are still in the process of learning the task. Trumpower

and colleagues (2004) contend that specific goal participants focus attention only

on getting to the next attainable state, not on local relations and the relationships

between the current state and the next state.

Overall, the research on the impact ofgoal specificity on task performance and

related learning outcomes results in a similar pattern ofresults as goal-setting research

and has a similar pattern ofproblems. As documented above, most ofthe specificity

research had goal content elements entangled with goal specificity in the goals given to

participants. This continues the trend of ambiguity about the source ofthe advantage seen
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for vague learning goals. We cannot definitely attribute these effects to goal specificity,

content, or some combination ofboth based on the research that has previously been

done.

Integration/Contribution

A review ofboth the goal content and goal specificity literature has shown that

specificity has consistently remained entangled with goal type in the goals given to

participants in research designs. Latham and colleagues (Winters & Latham 1996, Seijts

& Latham 2001, Seijts et al., 2004) tried to hold specificity constant, but an examination

oftheir manipulation checks suggests strongly that specificity was not successfully

controlled in their research designs. Research by Kozlowski and colleagues (2001, in

press) that has examined goal content has done so while acknowledging a difference in

specificity between learning and performance goals (Kozlowski & Bell, 2006). Finally,

research that has tried to examine goal specificity only (Vollmeyer et al. 1996; Vollmeyer

& Burns, 2002; Trumpower et al., 2004) has in fact included a contamination ofgoal

content, making the effect they find ambiguous as to its driving force.

This ambiguity with regard to goal specificity presents a significant gap in the

goal-setting literature. This proposal will begin to address this gap empirically and to

offer a theoretical conceptualization of how specificity impacts performance and learning

outcomes in complex tasks. The model below in Figure l and Figure 2 gives a summary

ofthe relationships proposed.
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Hypotheses

As can be seen in the model, there are two distinct pathways by which goal

content and goal specificity lead to self-regulatory process which in turn influence

performance and learning outcomes. These pathways are the content pathway and the

goal discrepancy pathway. The impact ofgoal content comes through the content

pathway, while the impact ofgoal specificity comes through the goal discrepancy

pathways. These tracks cross in their impacts on withdrawal behaviors and self-efficacy.

The content pathway deals with how a person focuses her attention. Learning or

performance goals affect how a person will focus their attention and view task related

behaviors. Learning goals focus attention on learning how the task works and on

mastering its related competencies (Dweck & Leggett, 1988). Performance goals focus

attention on showing task related ability and getting a high score (Button et al., 1996).

These goals will result in corresponding self-regulatory processes focused upon what the

goal suggests is important.

One self-regulatory mechanism that will be used to meet the learning or

performance goal is the induction ofthe corresponding state goal orientation. In order to

meet learning goals, a participant needs to develop a mindset for viewing the task at hand

and how effort should be expended. The mastery goal orientation helps to guide their

effort in meeting learning goals. A similar pattern will exist for performance goals, as a

performance goal orientation will arise to help guide the participant to meet her

performance goals. Goal orientation was conceptualized as the idea that people who have

a mastery or performance goal orientation set goals ofthe corresponding type (Button et
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al., 1996), an idea that has received empirical support as well (Brett & Vandewalle,

1999). As such, this leads to the first hypothesized relationship ofthe model:

Hypothesis la: A positive relationship will be found between learning goal content

and state goal orientation such that people with learning goals will be more likely to have

a state mastery goal orientation.

Hypothesis 1b: A positive relationship will be found between performance goal

content and state goal orientation such that people with a performance goal will be more

likely to have a state performance goal orientation.

The other self-regulation process that will be induced as a means to accomplish

learning goals is metacognition. Metacognition has been traditionally defined as

“thinking abom your thinking” (Flavell, 1979), and thus, is related to decisions on where

and how to invest effort in a task and the steps that will be taken to reach desired goals

(Schmidt & Ford, 2003). Learning goals ask for people to consider the task and attempt

to learn how a task works. In order to reach task mastery, knowledge ofthe task domain

is needed and in order to gain such knowledge a plan needs to be made as to where effort

should be invested. Such a need to decide where effort should be invested will result in

the activation ofplanning and monitoring behaviors that are metacognitive in nature.

Empirical work by Miller et a1 (1996) found a positive correlation between learning

goals and what they called deep strategy use (r= .47), which includes aspects such as

solving a question in multiple ways and classifying problems based on content. This is

similar to the planning and categorization that takes place during metacognition. Greene
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and Miller (1996) meanwhile found a strong positive correlation between learning goals

and meaningfirl cognitive engagements (r=.67), which were defined as participants

making plans to achieve a good grade and focusing on understanding class material. This

planning aspect is in-line with the conceptualization of metacognition and suggests a

positive relationship between learning goals and metacognition.

Hypothesis 2: A positive relationship will be found between learning goal content and

metacognition such that participants with a learning goal will have higher levels of

metacognition compared to other participants.

In a related vein, state goal orientation should also be related to metacognition. The

task mastery focus ofa mastery goal orientation requires a greater body ofknowledge

and skills that need to be learned compared to a performance goal orientation. In such a

case it seems likely that metacognition would be beneficial in determining in what areas

to monitor progress and allocate resources (Schmidt & Ford, 2003). A mastery goal

orientation requires planning ofhow and where to invest task effort, which is

accomplished through metacognition. Ford, Smith, Weissbein, Gully, and Salas (1998)

provide support for this empirically, as in a hierarchical regression, with metacognition as

the dependent variable, mastery goal orientation was found to explain a significant

portion ofvariance, AR2 =.05. Support for such a link between state mastery goal

orientation and metacognition was strengthened by Schmidt and Ford (2003), which

found a positive relationship between learning goal orientation and metacognition, even

after controlling for ability and experience (r= .44).
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Hypothesis 3a: State mastery goal orientation will have a positive relationship with

metacognition such that a participant with a high state mastery goal orientation will have

a higher level ofmetacognitive activity compared to a participant with low mastery goal

orientation.

In contrast, people with a performance goal orientation are only focused on showing

their task ability and on avoiding failure. Metacognition is not a salient selfregulation

tool to people with a performance goal orientation, as their focus is only on getting a high

score, not on developing strategies for learning and monitoring their task behaviors and

outlooks. The monitoring aspect of metacognition provides only the potentially

threatening information to a participant that they don’t currently have the ability level

needed to be successful in the task. Since ability is seen as fixed (Button et al., 1996), the

knowledge provided by metacognition oftask deficiencies doesn’t offer any constructive

information on what to improve, only negative information suggesting low task ability.

People with a performance goal will avoid engaging in metacognition since it is not seen

as valuable.

This effect is seen strongly in Schmidt and Ford (2003). Participants with a

performance-avoidance goal orientation in general engaged in significantly less

metacognition, r= -.35. In this study, some participants received a metacognitive

intervention that was aimed at increasing the participant’s levels of metacognition. For

pe0ple with a performance-avoidance goal orientation, a significant interaction with the

metacognitive intervention and participant metacognitive activity level was found, such
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that participants high in performance-avoidance orientation actually had decreased levels

ofmetacognitive activity in the metacognitive intervention condition. Thus in a situation

where metacognition was made salient (i.e. the intervention), people with a performance

orientation reacted by engaging in even less metacognitive activity. This leads to the

following hypothesis:

Hypothesis 3b: State performance goal orientation will have a negative relationship with

metacognition such that a participant high in state performance goal orientation will have

a lower level of metacognitive activity than a participant low in state performance goal

orientation.

The second major pathway of the model proposes the effect ofgoal specificity

arising through how the magnitude ofgoal discrepancy is perceived. As discussed by

Kanfer (1990), a large perceived magnitude ofdiscrepancy between a current state and

the goal state can lead to a beliefthat goal attainment is impossible, further leading to

task withdrawal and perceptions of low ability. A vague goal creates ambiguity as to the

degree ofthe magnitude ofdiscrepancy, allowing people to underestimate the gap and/or

redefine it in a way that makes the discrepancy seem more within their ability to lessen.

This pathway suggests that there are two steps in how a vague goal affects the perception

ofthe magnitude ofgoal discrepancy.

The first way goal specificity should impact how a person performs a task is goal

clarity. Specific goals offer clear standards of success, often through the goal being in the
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form of an exact quantity (Locke & Latham. 1990), which allows participants to have an

extremely clear view ofwhat their goal is. The desired goal state is clear. Vague goals

create an ambiguity in terms ofwhat the goal means, which conceptually should lead to a

lower level ofgoal clarity. This is inline with the theoretical arguments offered by Kanfer

(1990), as a vague goal makes it unclear what exactly is the standard being compared to,

and usually even makes it unclear as to what units the goal can be measured in. This

should result in a significant impact on perceived goal clarity based on the specificity ofa

goal.

Hypothesis 4: Goal specificity will have a positive relationship with goal clarity such that

the higher the degree ofgoal specificity the greater the degree ofperceived goal clarity.

Goal clarity should have an effect on the perceived magnitude ofdiscrepancy

between current state and goal state. When a goal is clear, a participant can see almost

exactly how far they are flom a desired goal state. In complex skill acquisition, a

significant discrepancy between goal state and current state should exist for much ofthe

experiment, as goals are set pegged to levels that most participants will not obtain,

generally the 85“'-90lh percentiles (Winters & Latham, 1996). With unclear goals, the

magnitude ofthe goal discrepancy is not easy to quantify and measure, which means that

participants will have greater latitude in determining how near or far they are flom their

goal state. In the conceptualization offered by Kanfer (1990), people with an unclear goal

will be likely to underestimate the discrepancy magnitude, as the actual magnitude is both

difficult to determine due to the goal’s ambiguity, and that seeing a larger discrepancy
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suggests that the goal may be impossible to reach, due to a lack of ability to perform at

such a level. The lack of clarity allows a person to recalibrate the goal to a standard that

is more appropriate given current performance, i.e. usually a lower standard. As such it is

predicted that:

Hypothesis 5: A positive relationship will be found between goal clarity and magnitude

ofperceived goal discrepancy such that the higher the goal clarity the greater the

perceived magnitude ofgoal discrepancy.

Both pathways begin by starting self-regulation processes to support their related

goal, as described above. As seen in the model, at the process pathway step the content

pathway and the magnitude ofdiscrepancy pathway are completely separate paths. While

goal content and goal specificity have been entangled in most research designs to this

point (Vollmeyer et al. 1996; Seijts & Latham, 2001; Kozlowski & Bell, 2006), this

model posits separate pathways in terms ofthe states they induce and thus the means by

which they impact performance and goal related outcomes. While these pathways are

separate at the process pathway step, they overlap once we reach the task perceptions and

reactions step.

The perceptions and reactions step deals with people’s perceptions oftheir

competency in the task and the amount of attention they devote to the task. Self-efficacy

is the most direct measurement ofthe competency a person feels at the task. This is

consistent with the definition of self-efficacy as a personal judgment of“how well one

can execute courses of actions required to deal with prospective situations” (Bandura,
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1982). This perception will be influenced by both the content and magnitude of

discrepancy pathways. The other construct at the task perceptions step is withdrawal

behaviors. Such behaviors involve both task dissatisfaction (through measuring

flustration) and withdrawing effort flom the task and investing it in off-task behaviors

(shown through off-task thoughts.) Thus, withdrawal behaviors are indicators of

perceptions ofhow participants value a task and whether they believe expending effort in

the task is worthwhile. Withdrawal behaviors are affected by both the content and

magnitude ofdiscrepancy pathways as well.

In the content pathway metacognition involves people making decisions on which

specific areas ofa task to focus their time on improving, rather than focusing on large

general differences that exist between current state and ultimate goal state, the type of

large discrepancies Kanfer (1990) argues lead to task abandonment. Participants engaged

in increased levels ofmetacognition make more informed decisions as to where effort

should be expended in a task, which should lead to greater success and thus higher self-

efficacy (Schmidt & Ford, 2003). Instead of focusing on overall goal completion, pe0ple

who engage in metacognition focus their attention on narrower task aspects that are

important and that can be accomplished. This allows them to be successful and thus

rightly see themselves as efficacious. This conceptual argument for a connection between

metacognition and self-efficacy was supported empirically by Ford et al. (1998), whom

found metacognition predicted a significant percentage ofthe variance in self-efficacy, R2

= .13. Schmidt and Ford (2003) showed how robust the effect was as they found that

metacognitive activity predicted an additional R2 = of . l 2 in posttraining self-efficacy

45



after ability and previous experience had been controlled. These results show empirically

that metacognition has an effect on self-efficacy. Consistent with these empirical results

and the theory that explains them, it is predicted that:

Hypothesis 6: Metacognition will have a positive relationship with self-efficacy such that

the greater the amount of metacognition a participant engages in, the greater the

perceptions of self-efficacy.

The magnitude ofdiscrepancy pathway also has an impact on participant self-

efficacy. A large magnitude ofdiscrepancy between current performance and the goal

can be taken as a sign that a participant is far flom achieving her goal, and thus she is

lacking in task skill. If a person is far flom their goal state, he is more likely to surmise he

has poor task ability. Conceptually, this should lead to lower task self-efficacy. As noted

by Bandura and Cervone (1986), self-monitoring ofrepeated poor performance leads to

the attribution of low ability and a corresponding decrease in self-efficacy. Kanfer

(1990) offers similar theoretical support for such a relationship, saying that a large

discrepancy between current state and goal state suggests that the reason for the

discrepancy is low ability, and thus low efficacy on the task. It is thus hypothesized:

Hypothesis 7: Magnitude ofdiscrepancy should have a negative relationship with self-

efficacy such that the larger the perceived magnitude ofdiscrepancy between current

state and goal state, the lower the perceived self-efficacy.
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While a main effect of magnitude ofdiscrepancy on self-efficacy should exist,

this relationship should be moderated by goal orientation such that the negative impact

will be lessened. As traditionally conceptualized (Bandura & Cervone, 1986), self-

monitoring ofrepeated poor performance leads to the attribution of low ability and a

corresponding decrease in self-efficacy. Poor performance, as conceptualized there, is

seen as a sign that the person does not have task efficacy.

People with a mastery goal orientation do not share this outlook. People with a

mastery goal orientation believe that their abilities and competencies will grow over time,

as long as they put in practice and effort (Dweck & Legget, 1988). Thus, while they may

recognize a large discrepancy between current performance and their goal level, a person

with a mastery orientation will see this as a gap that can be overcome with increased

effort and practice, not as a sign that they lack efficacy in the task. Attention will be

focused on building task competencies, and the successful learning ofcompetencies will

buffer self-efficacy flom the magnitude ofdiscrepancy flom goal state. While a large

goal discrepancy may still distress a person with a mastery goal orientation to a degree,

the beliefthat with effort they can become more efficacious will help to lessen the

detrimental effects ofthe goal discrepancy on self-efficacy. While the goal state may be

far away, a person with a mastery goal orientation will have greater confidence that it can

still be reached with hard work (Vandewalle, 1997). Thus it is hypothesized that:

Hypothesis 8: Mastery goal orientation will moderate the relationship between

discrepancy magnitude and self-efficacy such that the negative impact ofdiscrepancy

magnitude on self-efficacy will be lessened for those high in mastery goal orientation.
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Goal orientation has been shown to effect how people look at a task. In most goal-

setting experiments people are given a difficult goal that is set to a baseline that most will

never reach, the 85th percentile (Winters & Latham, 1996). As such, all participants

experience some degree ofgoal failure, especially during the early part ofthe task.

People with a mastery goal orientation see task difficulty and task failure as reasons to

persist and escalate effort. Meanwhile, people with a performance orientation see failure

as something that risks showing low ability and thus they will devalue the task by

withdrawing to save face (Elliot & Dweck, 1988; Dweck & Leggett, 1988). This

conceptualization has found empirical support in Kozlowski and Bell (2006) that found a

significant negative correlation between learning orientation and off-task thoughts (r= -

.20). People with a mastery goal orientation will invest more effort in a task when

threatened by failure, while pe0p1e with a performance goal orientation will withdraw

effort flom the task to avoid showing low ability. As such it is predicted that:

Hypothesis 9a: A negative relationship exists between state mastery goal orientation and

the withdrawal behavior ofoff-task thoughts such that people high in state mastery goal

orientation will engage in less off-task thoughts than people low in state mastery goal

orientation.

Hypothesis 9b: A negative relationship exists between state mastery goal orientation and

the withdrawal behavior of flustration such that people high in state mastery goal

orientation will have less flustration than people low in state mastery goal orientation.
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Hypothesis 90: A positive relationship exists between state performance goal orientation

and the withdrawal behavior ofoff-task thoughts such that people high in state

performance goal orientation will engage in more off-task thoughts than people low in

performance goal orientation.

Hypothesis 9d: A positive relationship exists between state performance goal orientation

and the withdrawal behavior of flustration such that people high in state performance

goal orientation will higher flustration than people low in performance goal orientation.

A large magnitude ofdiscrepancy suggests to a participant that reaching her goal state

may be impossible. This is likely to result in her becoming flustrated with her goal since

it seems like it cannot be attained (Kanfer, 1990). Participants who perceive themselves

as far flom their goal will often feel powerless to reach their goal state. Effort invested in

the task is a waste ofenergy since failure is inevitable. This will likely be manifested

through flustration with the task and through withdrawal oftask effort by an increase in

off-task thoughts.

Hypothesis 10a: A positive relationship exists between magnitude ofdiscrepancy and the

withdrawal behavior ofoff-task thoughts such that the greater the magnitude of

discrepancy, the greater the amount ofoff-task thoughts.
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Hypothesis 10b: A positive relationship exists between magnitude ofdiscrepancy and the

withdrawal behavior of flustration such that the greater the magnitude ofdiscrepancy, the

greater the amount of flustration.

After the task perceptions step, the model moves flom constructs related to how

people view the task to actual task behaviors that participants engage in. The perceptions

ofthe task flom the previous steps affect how participants act within the task

environment in investing their effort. In this step, the task perceptions and some ofthe

states induced have direct effects on actual task behaviors.

People who have a high level of metacognition think about their goals and plan

where to invest effort. In order to do this effectively, people need information on the

general areas ofwhere effort can be invested (Schmidt & Ford, 2003). Learning how the

task works and its related competencies gives information on what parts ofthe task are

important and should be the focus ofregulatory effort. Schmidt and Ford (2003) found

that metacognitive activity predicted a significant R2 beyond ability and prior experience

for declarative knowledge (R2 =.l4). People engaging in heightened metacognitive

activity expend more effort in figuring out the workings ofthe task. Hong and O’ Neil

(2001) found a significant positive correlation between metacognition and effort, with R2

ranging between .61 and .71. People high in metacognition plan where to invest effort,

and such plans can only be made by expending greater effort in understanding the

knowledge domain ofthe task.
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Hypothesis 11: Metacognition will be positively related to cognitive effort such

that people who engage in more metacognitive activity will engage in more cognitive

effort directed toward learning the task.

People with a mastery orientation are trying to master the task itself and such

mastery means an understanding ofthe structure ofthe task that is provided, through

investing cognitive effort in understanding how the task works. People with a learning

goal orientation view effort as instrumental to gaining new abilities, and thus will be

willing to expend a greater effort at understanding how the task works (Legget & Dweck,

1986). Empirical work by Miller et a1 (1996) supports this idea, as they found a positive

correlation between learning goals with both overall task effort (r= .36) and with deep

strategy use (i.e. learning to answer questions in multiple ways, classifying problems into

categories) (r= .47). “Deep strategy” is knowledge that is gained through effort being

invested in learning the knowledge domain ofthe task. These results suggest that people

with a learning goal orientation expend more effort at learning the task, as they engage in

several different and complementary ways of learning (Legget & Dweck, 1986).

Hypothesis 12: State mastery goal orientation will be positively related to cognitive effort

such that people high in mastery goal orientation will engage in more cognitive effort

than people low in mastery goal orientation.

Participants who engage in withdrawal thoughts no longer want to expend significant

attentional resources on the task. Withdrawal thoughts are done when effort in the task is
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not seen as being useful, as increased effort will not help performance (Kanfer, 1990). As

such, their general task effort should decrease on all task related dimensions. Empirical

support was found for this idea in Kozlowski and Bell (2006), who found a significant

negative correlation between off-task thoughts and self-evaluation activity (r= -.19).

People who engage in withdrawal behaviors are withdrawing effort and attention flom

the task to off-task areas of interest.

Hypothesis l3 a-d: The withdrawal behavior ofoff-task thoughts will have a negative

relationship with cognitive effort, surface task effort, deeper exploration task effort and

feedback reflection such that the greater the amount ofoff-task thoughts, the less the

cognitive effort, surface task effort, deeper exploration task effort and feedback

reflection.

Hypothesis l3 e-h: The withdrawal behavior of flustration will have a negative

relationship with cognitive effort, surface task effort, deeper exploration task effort and

feedback reflection such that the greater the amount of flustration, the less the cognitive

effort, surface task effort, deeper exploration task effort and feedback reflection.

People high in self-efficacy have been found to persist more often at tasks and to

invest more effort in performing them (Bandura 1997). They believe that with effort they

will perform successfully on the given task. In contrast, people low in self-efficacy doubt

that they can successfully perform the task and thus are likely to expend less effort as
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such effort is seen as pointless. In a meta-analysis by Multon, Brown, and Lent (1991) an

effect size for self-efficacy on persistence was found to be .34. People high in self-

efficacy persist more at tasks and, thus, will engage in higher levels oftask effort. These

results suggest the following related hypotheses:

Hypothesis 14a: Self-efficacy will have a positive relationship with surface task effort

such that people high in self-efficacy will engage in higher levels ofsurface task effort.

Hypothesis 14b: Self-efficacy will have a positive relationship with deeper exploration

task effort such that people high in self-efficacy will engage in higher levels ofdeeper

exploration task effort.

While greater self-efficacy should result in both greater surface task effort and

greater deeper exploration effort across all trials, time is likely to play a role in the

strength ofeach effect. In complex tasks, basic skills need to be learned and mastered

before advanced aspects can be learned (Bell & Kozlowski, 2002). In early trials people

will be more likely to be investing their effort in surface task behaviors, as they constitute

the basics ofhow to perform the task. As such, the relationship between self-efficacy and

surface task effort should be highest in the earlier trials. Since such a great deal ofeffort

needs to be expended in surface behaviors in early trials, the relationship between self-

efficacy and deeper exploration effort should be at its weakest in early trials.

In the later trials the reverse should be true. Participants will have likely learned

most if not all ofthe basic skills and thus be more likely to be investing effort in

advanced task aspects, which are represented, by deeper exploration effort. As such, the
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relationship between self-efficacy and deeper exploration effort should be at its highest in

later trials. It is predicted that:

Hypothesis 14c: The positive relationship between self-efficacy and surface task effort

will be moderated by time such that the relationship will be stronger in earlier trials and

weaker in later trials.

Hypothesis 14d: The positive relationship between self-efficacy and deeper exploration

effort will be moderated by time such that the relationship will be weaker in earlier trials

and stronger in later trials.

People with a mastery orientation strive to learn something new (Button,

Mathieu & Zajac 1996), which should lead them to explore more aspects ofthe task even

ifthey are unsuccessful in initial attempts. Those with a performance orientation will

want to focus on being “correct” to get a high score and show their ability, avoiding

attempts to explore more task aspects that will likely initially result in failures and a

lower score, since failure threatens to show they have low ability in the task (Vandewalle,

1997). This should lead to participants with a state mastery goal orientation exploring

more aspects ofthe task, as doing so is related to mastering the knowledge domain and

learning new competencies. They want to create organized knowledge structures that

allow them to understand the task, which comes flom deeper exploration.

Participants with a state performance goal orientation, on the other hand, have no

such inherent desire to learn more about the task and will focus only on aspects ofthe

task that will result in increasing their score. Discovering new aspects ofthe task only
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offers to people with a performance goal orientation new avenues to potentially fail and

thus suggest they have low ability. People with a mastery orientation will be drawn

toward new aspects ofa task while pe0ple with a performance goal orientation will try to

avoid them. Supporting this relationship, Kozlowski and Bell (2006) found that

participants with learning goals exhibited a more exploratory focus in practice. Greene

and Miller (1996) found a strong positive correlation between learning goals and

meaningful cognitive engagements (which were conceptualized as a focus on

understanding material and making plans) r=.67. Meaningful cognitive engagements are

very similar to the concept ofdeeper task exploration, as understanding the nature ofthe

task is central to both. These results as a whole suggest that:

Hypothesis 15a: State mastery goal orientation will have a positive relationship with

deeper exploration effort such that people high in state mastery goal orientation will

engage in more deeper exploration effort.

While state mastery goal orientation should result in greater deeper exploration

effort across all trials, time is likely to play a role in the strength ofthe effect. In complex

tasks basic skills need to be learned and mastered before advanced aspects can be learned

(Bell & Kozlowski, 2002). As such, in early trials even people high in mastery goal

orientation will have to invest significant time and effort into basic task components. This

need should result in a weaker relationship between state mastery goal orientation and

deeper exploration in earlier trials as learning the basics ofthe task will consume valuable

time and effort. It is predicted that:
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Hypothesis 15b: The positive relationship between state mastery goal orientation and

deeper exploration effort will be moderated by time such that the relationship will be

weaker in earlier trials and stronger in later trials.

People with a learning goal orientation view task failure or deficiencies as

something that can be overcome by greater effort and solution-oriented self-instruction

(Vandewalle 1997). This leads them to perceive a greater value to feedback and to thus

seek out more feedback. This effect has been found empirically by Vandewalle (1997),

which found a positive relationship (F .39) between mastery goal orientation and

feedback seeking. A similar effect was found by Kozlowski and Bell (2006) who found

that participants with a learning goal flame exhibited greater self-evaluation activity,

which was conceptualized as time spent looking at feedback. People with a performance

goal, meanwhile, see ability as fixed and strive to avoid failure (Button, Mathieu &

Zajac, 1996). Since ability cannot be improved in the view ofpeople with a performance

goal orientation, feedback offers no practical benefit, only the threat ofsuggesting they

have low ability. Thus feedback offers a means to determine where to get better for those

with a mastery goal orientation, but for those with a performance goal orientation 1

feedback only offers a reminder oftask failure.

Hypothesis 16: State goal orientation will have a positive relationship with feedback

reflection such that people with a state mastery orientation will engage in more feedback

reflection than people with a state performance orientation.
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In complex tasks the development oftask knowledge is crucial to success, as

effort alone will not result in successful performance. Participants need to figure out how

the task works and this requires task knowledge. Task knowledge in complex tasks can

generally be broken down into two components: basic knowledge and strategic

knowledge (Bell & Kozlowski, 2002).

Basic knowledge is knowledge learned about the fundamental principles ofthe

task and the operations needed to perform it. Basic knowledge includes both declarative

knowledge (information on what) and procedural knowledge (information about how;

Ford & Kraiger, 1995). Basic knowledge is thus needed in order to perform the task in

even a rudimentary fashion.

Strategic knowledge, on the other hand, is knowledge ofthe underlying structure

and deeper complexities ofthe task. Strategic knowledge isn’t just the memorization of

facts or basic procedures, but the integration oftask elements into task strategies (Bell &

Kozlowski, 2002). The focus of strategic knowledge is information on which, why, when,

and where to apply task knowledge and skills (Ford & Kraiger, 1995).

Overall task effort involves minimally an exploration ofbasic task knowledge.

Effort invested in the task gives participants procedural knowledge on how the task

works and declarative knowledge oftask related facts. These are the components ofbasic

task knowledge (Ford & Kraiger, 1995). By expending effort within the task, participants

should gain a competency ofthe basic aspects ofthe task, which are stored in basic task

knowledge. This leads to the hypothesis:
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Hypothesis 17: Overall task effort will have a positive relationship with basic task

knowledge performance such that people who have higher overall task effort will have

higher basic task knowledge.

Strategic task knowledge requires a greater understanding ofthe structure of a

task and the development of related advanced task integrated strategies (Ford & Kraiger,

1995). In order for such an understanding to develop, participants will need to invest

cognitive effort in the task. Cognitive effort gives participants a knowledge ofhow the

task is structured and what are the important elements. Cognitive effort lets participants

know what exists within the task and how such elements can be used together. This

would suggest a positive relationship between strategic knowledge and cognitive effort.

Hypothesis 18: Cognitive effort will have a positive relationship with strategic task

knowledge such that people who have engaged in greater cognitive effort will have

higher strategic task knowledge.

In a related vein, deeper task exploration effort involves participants exploring a

greater amount ofthe task domain space in greater depth. This exposure to more parts of

the task and how they connect together should have a positive impact on strategic task

performance. Strategic task knowledge requires a person to understand how the task is

structured and to be able to integrate related but distinct task concepts (Bell &

Kozlowski, 2002). Deeper task exploration gives participants the exposure they need to

be able to make the connects between task related concepts needed in strategic task

knowledge.
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Hypothesis 19: Deeper task exploration effort will have a positive relationship with

strategic task knowledge such that people who engage in greater deeper task exploration

effort will have higher strategic task knowledge.

Feedback reflection involves examining feedback to find out in what aspects of

the task the participant can improve her ability. People who spend time engaging in

feedback reflection are interested in more than just seeing what their score is. Task

feedback provides information on how performance in various task aspects connects

together. As such, feedback reflection should help participants to develop a great degree

ofunderstanding how task elements connect together, which is a major component of

strategic knowledge (Ford & Kraiger, 1995).

Hypothesis 20: Feedback reflection will have a positive relationship with strategic task

knowledge such that people who engage in greater feedback reflection will have higher

strategic task knowledge.

In order for a person to gain strategic knowledge ofa complex task a great deal of

basic knowledge needs to have been learned. Basic knowledge gives the rudimentary

skills needed to perform the task that first must be learned before any attempts at strategic

knowledge can be attempted (Bell & Kozlowski, 2002). Since a good deal ofbasic

knowledge needs to be acquired before strategic knowledge can be gained it is predicted

that:
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Hypothesis 21: Basic task knowledge will have a positive relationship with strategic task

knowledge such that the more basic task knowledge a person possesses, the higher the

level of basic task performance.

Basic task performance involves person’s ability to perform fundamental task

operations. In order to be able to perform at even a basic level, a person need to have

declarative and procedural knowledge of at least the rudimentary elements ofthe task

(Bell & Kozlowski, 2002). These knowledge elements are contained within basic task

knowledge. A person’s basic knowledge allows them to understand how to perform the

task. As such I predict:

Hypothesis 22: Basic task knowledge will have a positive relationship with basic task

performance such that the more basic task knowledge a person possesses, the higher the

level ofbasic task performance.

Strategic performance refers to the ability ofparticipants to perform complex and

difficult task operations based on their comprehension ofdeeper task elements (Bell &

Kozlowski, 2002). Strategic performance illustrates the ability of a participant to

differentially apply task based skills and constructs in response to task characteristics

(Tennyson & Breuer, 1997). For successfirl strategic performance, a participant needs to

have a good understanding ofthe structure ofthe task and how its series ofrelated
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concepts can be manipulated and integrated to perform complex task actions. This

knowledge ofthe task comes flom a person’s strategic knowledge. Strategic knowledge

is the storehouse ofthe understanding needed for strategic performance. As such, it is

predicted that:

Hypothesis 23: Strategic task knowledge will have a positive relationship with strategic

task performance such that the more strategic task knowledge a person possesses the

higher the level of strategic task performance.

One aspect of strategic performance that cannot be ignored is that it is an

advanced version ofbasic performance. In order to engage in successful strategic

performance, a person must be able to perform the basic task performance elements that

are still salient. A person cannot be an expert performer at strategic aspects ofthe task

before first becoming at least a competent performer ofbasic aspects ofthe task. For

example, a person could learn 50 common chess end games states and how to win them,

but if the person don’t have knowledge ofhow the pieces move, her advanced

performance ability will go for naught. Strategic performance can only be built on

successful basic performance.

Hypothesis 24: Basic task performance will have a positive relationship with strategic

task performance such that people who have a higher level ofbasic task performance will

have a higher level of strategic task performance.
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Transfer tasks generally involve some elements that are similar to the task the

participant was trained on and some that are different. These tasks are usually in the same

basic domain and test similar skills (Vollmeyer et al. 1996). They test understanding of

the basic structure ofthe task as opposed to testing knowledge ofspecific rules. Strategic

task performance is a sign that a participant has an understanding ofthe advanced aspects

ofthe task. As such they most likely have a significant understanding ofthe content

domain ofthe task structure. This means that when given a transfer task, high performers

of strategic task elements should be able to apply their understanding and modify their

strategies based on the new task environmental conditions (Tennyson & Breuer, 1997).

Such an understanding should be more applicable to transfer task performance than basic

task performance because the principles ofthe task can be applied to the transfer task.

Pe0ple who have high basic task performance do not necessarily understand the task

domain, as they may have simply memorized the basic rules and procedures ofthe

normal task. As such, the following is hypothesized:

Hypothesis 25: Strategic task performance will have a positive relationship with transfer

task performance such that people with a higher level of strategic task performance will

have a higher level oftransfer task performance.

Even in a transfer task, basic task behaviors are important for success. In order for

a person to successfully adapt to the new changes and challenges offered by the transfer

task they need to retain some ofthe basic skills that are shown in basic task performance

(Bell & Kozlowski, 2002). Complex task require a degree ofmastery over basic
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performance before strategic performance can be improved. The transfer task is a more

advanced version of strategic task performance and as such it seems reasonable that basic

task performance would have a similar relationship with transfer task performance.

Hypothesis 26: Basic task performance will have a positive relationship with transfer task

performance such that people with a higher level ofbasic task performance will have a

higher level oftransfer task performance.

Method

254 participants took part in the lab study, engaging in a complex task. The

electronic consent form used for all participants and the debriefing form can be found in

Appendix A. The task used is a version of a PC-based radar-tracking simulation, called

TANDEM (Dwyer et a1. 1992). This is a complex task that requires participants to make

decisions on how to pursue a number of contacts. This task requires the development of

both basic skills and advanced, strategic skills. The basic skills are: to learn how to

“hook” targets on the radar screen, collect cue information flom a target, make three sub-

decisions to classify a target’s characteristics and then use such information to make an

overall decision on whether to shoot or clear a target. Participants receive points for

correct decisions and lose points for incorrect decisions. The advanced, strategic skills

involve: learning how to identify perimeters and defend them, determine which targets

are a higher priority, and make tradeoffs between higher priority and lower priority

targets. Targets penetrating perimeters result in point penalties.
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Design & Procedure

The research was a 2x2 crossed design ofgoal content (learning vs. performance)

and goal specificity (specific vs. vague). There were 254 participants total participants in

4 conditions. The specific learning goal condition had 64 participants. The vague learning

goal condition had 59 participants. The specific performance goal condition had 63

participants. The vague performance goal condition had 68 participants. The experiment

involved repeated measures ofprocesses (cognitive effort, task effort, and feedback

reflection), and outcomes (basic task knowledge, strategic task knowledge, task

performance, and strategic task performance). Relevant individual differences (trait goal

orientation, cognitive ability) were collected prior to all other measured variables.

The experiment took place during a three and a half hour training session. During

each session between 1 and 16 participants learned the radar simulation. Each trial

consisted of 3 parts: an opportunity to study the task manual, a chance to practice the

task, and then an opportunity to receive task feedback. There was first a baseline trial to

familiarize participants with the task. This was followed by 9 practice trials, which were

divided into 3 blocks of 3 trials each. Practice was followed by a performance trial ofthe

simulation and then a transfer trial, where the scoring rules ofthe simulation were

changed and the difficulty was be increased due to the presence ofmany more targets

than the practice trials.
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Manipulation conditions

Specific Learning Goals. Participants in the specific learning goals condition were

told the following goals and were reminded ofthe goal periodically during the session:

“Research has shown that those who are the most successfirl on this task learn to master

the following things during the course ofpractice: Successfirlly learn to make correct

type/class/intent decisions and correctly prosecute ll targets. Learn to hook 3 marker

targets. Learn how to use the zoom firnction by zooming 12 times. Master making 10

speed queries. Learn to correctly prosecute 4 pop-up targets. Master successfully

combating 7 inner and outer perimeter intrusions.” These values use as a baseline the 85th

percentile of learning goal participants who participated in the same version ofthe

TANDEM task in a previous use ofthe task.

Vague Learning Goals. Participants in the vague learning goals condition were

told the following goals and were reminded ofthe goal periodically during the session:

“Research has shown that those who are the most successful on this task learn to master

the following things during the course ofthe practice trials. ‘Successfully learn to make

correct type/class/intent decisions and correctly prosecute targets. Learn to hook marker

targets. Master making speed queries. Learn to correctly prosecute pop-up targets.

Master successfully combating inner and outer perimeter intrusions.”

Specific Performance Goals. Participants in the specific performance goal

condition were told the following goals and were reminded ofthe goal periodically

during the session: “Research has shown that those who are the most successfirl on this

task attain the following during the course ofthe practice trials. Perform at your

maximum to reach the high score of970 points or higher.” This score goal used as a
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baseline the 85th percentile of scores attained by performance goal participants who have

participated in the same version ofthe TANDEM task.

Vague Performance Goals. Participants in the vague performance goal condition

were told the following goal and were reminded ofthe goal periodically during the

session: “Research has shown that those who are the most successful on this task do the

following thing during the course of practice. Do your best to perform at your maximum

to reach a high score.”

After being given their goals, participants were shown the mechanics ofusing an

online instruction manual that contained complete information on all aspects ofthe

simulation. All participants were then given a brief demonstration ofthe simulation that

outlined its aspects and decision rules. After this they were that they would receive

feedback at the end ofeach trial. Once the demonstration was over they were again

reminded oftheir goals.

After these task demonstrations were complete, the participants performed the

first trial. This was a baseline trial ofthe task, labeled Trial 0, so that the participants

could get experience at how the task works and set a baseline ofperformance. This was

composed ofthree components: studying the task manual (2.5 minutes), performing the

actual radar-simulation task (4 minutes) and receiving feedback on performance (2

minutes). After this baseline trial, participants were asked to fill out a survey that

contained measures of clarity ofgoal discrepancy and magnitude ofdiscrepancy.

Each participant then went through nine TANDEM trials of eight and a half

minutes each that consisted of the same 3 components as the baseline trial. These

trials were divided into 3 training blocks of 3 trials each. At the end of training
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block one, participants filled out a number of survey questions. After they were

finished filling out the questions, they were then given a 5-minute break. Once

they returned they began training block 2. After training block 3 was completed,

participants were again asked to fill out a number of survey questions and then

given a 5-minute break.

When they returned, participants were given a manipulation check on goal content

and goal specificity. After that they performed two performance trials. The first

performance trial was the same level ofdifficulty as the practice trials but a different

’ scenario. The rules and procedures were the same as they were for the practice trials.

Finally, an adaptive transfer oftraining task was given. In the task, the time was

increased to 10 minutes and there were many more targets than the previous trials. Also

the rules were changed with regard to perimeter intrusions, as each intrusion was

significantly more points than before, and inner perimeter intrusions were worth more

points than outer perimeter intrusions. This meant that they needed to modify their

strategy to be successful, changing their task priorities.

Measures (All items used are found in Appendix B).

Manipulation checks: Before the final two trials a manipulation check was given

for goal content and goal specificity. All items are rated on a 5-point scale flom

“strongly disagree” (1) to “strongly agree” (5). The items for each manipulation check

can be found in Appendix B.
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Control Variables:

Cognitive Ability: Cognitive ability was assessed by having participants report

their highest score received on the SAT or ACT. Individuals were told that this

information would only be used for research purposes and would be kept confidential It is

generally agreed upon by researchers that SAT and ACT testing have a large general

cognitive ability component (Phillips & Gully, 1997). Individuals’ ACT or SAT scores

were standardized using 1999 norms published by ETS, and this standardized score was

used as the measure of cognitive ability.

Trait Goal Orientation: Before the actual lab sessions, participants were asked to

complete a 13 item modified version ofVandeWalle’s (1997) trait goal orientation,

where references to the work domain were modified to being task general. This modified

version has been used in previous administrations ofthe TANDEM task (Nowakowski &

Kozlowski, 2005). All items are rated on a 6-point scale flom “strongly disagree” (1) to

“strongly agree” (6). The items for this measure can be found in Appendix B.

Independent Variables:

State Goal Orientation: At the end ofthe first and third training blocks (3rd and 9'11

trials), participants completed a 16 item modified version ofthe Button et al. (1997) trait

goal orientation measure, where the measure was modified to measure state rather than

trait goal orientation in the task. The measure includes the Button et al. (1997) 8-item

performance goal orientation measure and the 8-item learning goal orientation measure.
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All items were rated on a 5-point scale flom “strongly disagree” (1) to “strongly agree”

(5). The items for this measure can be found in Appendix B.

Metacognition: At the end ofthe first and third training blocks (3rd and 9lh trials)

participants completed a 12-item metacognitive activity scale developed by Ford et al.

(1998) for the TANDEM task. All items were rated on a 5-point scale flom “Never” (1)

to “Always” (5). The items for this measure can be found in Appendix B.

Clarity ofGoal Discrepancy: At the end ofthe baseline trial (Trial 0) and at the

end ofthe first and third training blocks (3rd and 9th trials), participants completed a 6-

item measure ofgoal discrepancy clarity. This measure was developed for this study and

focused on how certain a person was with regard to their ability to recognize their current

state and the desired goal state. This measure is based on the conceptualization ofclarity

ofgoal discrepancy offered in this proposal and suggested by the work ofKanfer (1990).

All items were rated on a 5-point scale flom “strongly disagree” (1) to “strongly agree”

(5). The items for this measure can be found in Appendix B.

Magnitude ofDiscrepancy: At the end ofthe baseline trial (Trial 0) and at the end

ofthe first and third training blocks (3rd and 9th trials) participants completed a 6-item

measure ofthe magnitude ofgoal discrepancy. This measure was developed for this

study and focused on the discrepancy a person perceives to exist between their current

state and their goal state. This measure is based on the conceptualization ofmagnitude of

goal discrepancy offered in this proposal and suggested conceptually by the work of

Kanfer (1990). All items were rated on a 5-point scale flom “very far” (1) to “very

close” (5). The items for this measure can be found in Appendix B.
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SeIf-eflicacy: At the end ofthe first and third training blocks (3rd and 9‘“ trials),

participants completed an 8-item measure ofself-efficacy that was developed for use in

this research paradigm (Kozlowski et a1, 1996). Within this measure, self-efficacy is

operationalized as a “task-focused, self-perception with item content specifically focused

on the capability to develop methods to effectively deal with the information, decisions,

and challenges ofthe simulation“ (Kozlowski et al., 1996, p. 18). All items were rated on

a 5-point scale flom “strongly disagree” (1) to “strongly agree” (5). The items for this

measure can be found in Appendix A.

OffTask Thoughts: At the end ofthe first and third training blocks (3rd and 9‘“

trials), participants completed a 7-item measure ofofftask thoughts based on Kanfer et

aL (1994) and adapted for the tandem task by Bell and Kozlowski (2002). All items were

rated on a 5-point scale flom “Never” (1) to “Always” (5). The items for this measure can

be found in Appendix B.

Frustration: At the end ofthe first and third training blocks (3rd and 9‘“ trials)

participants completed a 5-item measure of flustration based on a Kanfer et al. (1994)

scale of negative affect that was adapted by Bell and Kozlowski (2002). All items were

rated on a 5-point scale flom “Never” (1) to “Always” (5). The items for this measure can

be found in Appendix B.

Task Knowledge Test: At the end ofthe first and third training blocks (3“ and 9‘“

trials) participants completed a task knowledge test. It contains 22-items, 11 items testing

basic knowledge and 11 items testing strategic knowledge. Each item had 4 answers,

only one ofwhich was correct. This knowledge test was used in previous administrations
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of this task (Bell & Kozlowski, 2002). The items for this measure can be found in

Appendix B.

Task Behaviors

Cognitive Effort: Cognitive effort was measured by the amount oftime a

participant spent at the beginning ofeach trial examining the computer-based TANDEM

manual. The maximum time allowed to examine the manual in each trial was 2 1/2

minutes. The total amount oftime spent during a trial block was calculated and was used

as the measure ofcognitive effort. Due to a data-writing error corrected in the middle of

data collection only 151 participants had data for cognitive effort.

Surface Task Effort: Surface task effort was measured by the amount oftargets

engaged during a trial. The total number oftargets engaged during a trial block was

calculated and was used as the measure of surface task effort.

Deeper Exploration Effort: Deeper exploration effort was measured by the

number ofzooms, number ofhigh priority targets engaged, and marker targets engaged

by a participant. The total number ofeach done during a trial block was calculated and a

composite was calculated and used as the measure ofdeeper exploration effort.

Feedback Reflection: Feedback reflection was measured by time spent examining

task given feedback. Participants were given 2 minutes to examine feedback each trial.

The total amount oftime spent during a training block was calculated, and was used as

the measure of feedback reflection
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Analysis Plan

All relationships were tested at the end ofblock one, the end ofblock three, and

the end ofthe transfer trial, as appropriate. The exact hypotheses, what variable were

used, and analysis methods are found below in Table 1.

Table 1: Anal sis Plan
 

Variables Analysis Tool
 

‘ Hmthesis

0: Overall Omnibus Test

 

COV: Cog. Ability, Trait

G.O. Manipulations:

Content, Specificity

Time

Dependents: Perceptions

(Self-efficacy, Withdrawal)

and Task behaviors

Cognitive effort, Surface

task effort, Deeper

Exploration Task Effort,

Feedback Reflection)

Repeated Measures

MANCOVA

 

1a. + Relationship Learning

Goal content and State

Mastery Goal Orientation

Learning goal condition and

state mastery goal

orientation

UNIANOVA .

After Block 1, After Block

3
 

lb. + Relationship

Performance Goal content

Performance goal condition

and state performance goal

UNIANOVA

After Block 1, After Block

 

 

 

  Step 1: Cog. Ability, Trait  

and State Performance orientation 3

Orientation

2a. + Relationship Learning Goal condition and UNIANOVA

Goal content and metacognition After Block 1, After Block

Metacognition 3

2b. - Relationship Goal condition and UNIANOVA

Performance Goal content metacognition After Block 1, After Block

and Metacognition 3

3a.+ Relationship State State mastery goal Hierarchal Regression,

Mastery Goal Orientation orientation and F test

and Metacognition metacognition After Block 1, After Block

3
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Table l goont’d).
 

    

 

 

 

 

 

 

 

 

 

Hygthesis Variables Analgis Tool

4. + Relationship Goal Specificity condition and UNIANOVA

Specificity and Goal Clarity goal clarity After Baseline Trial, After

Block 1, After Block 3

5. + Relationship Goal Goal clarity and magnitude Hierarchal Regression,

Clarity and Magnitude of ofdiscrepancy F test

Discrepancy Step 1: Cog. Ability, Trait After Block 1, After Block

3

6. + Relationship Metacognition and self- Hierarchal Regression,

Metacognition and Self- efficacy F test

efficacy Step 1: Cog. Ability, Trait After Block 1, After Block

3

7. — Relationship Magnitude Magnitude ofdiscrepancy Hierarchal Regression,

ofDiscrepancy and Self- and self-efficacy F test

efficacy. Step 1: Cog. Ability, Trait After Block 1, After Block

3

8. Moderation ofthe — Magnitude ofdiscrepancy, Moderated multiple

relationship between self-efficacy, state mastery regression analysis

Magnitude Discrepancy and goal orientation After Block 1, After Block

Self-efficacy by State Step 1: Cog. Ability, Trait 3

Mastery Goal Orientation.

9a. - Relationship between State mastery goal Hierarchal Regression,

State Mastery Goal orientation, flustration, and F test

Orientation and Withdrawal off-task thoughts After Block 1, After Block

Behaviors (Frustration and Step 1: Cog. Ability, Trait 3

Off-task thoughts)

9b. + Relationship between State performance goal Hierarchal Regression,

Performance Goal orientation, flustration, and F test

Orientation and Withdrawal off-task thoughts After Block 1, After Block

Behavior (Frustration and Step 1: Cog. Ability, Trait 3

Off-task thoughts)

10. + Relationship Magnitude ofdiscrepancy, Hierarchal Regression,

Magnitude ofDiscrepancy flustration, and off-task F test

and Withdrawal Behaviors thoughts After Block 1, After Block

(Frustration and Off-task Step 1: Cog. Ability, Trait 3

thoughts)

11. + Relationship Metacognition and Manual Hierarchal Regression,

Metacognition and time F test

Cognitive Effort Step 1: Cog. Ability, Trait After Block 1, After Block

3

12. + Relationship State State mastery goal Hierarchal Regression,

Mastery Goal Orientation orientation and manual time F test

and Cognitive Effort Step 1: Cog. Ability, Trait After Block 1, After Block   3 
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Table l (cont’d).
 

   

 

 

‘ Hmthesis Vari_ables Analysis Tool

13. —- Relationship Frustration, off-task Hierarchal Regression,

Withdrawal Behavior and thoughts, manual time, total F test

Cognitive Effort, Surface task attempts, advanced task After Block 1, After Block

Task Effort, Deeper attempts, feedback time 3

Exploration Effort and Step 1: Cog. Ability, Trait

Feedback Reflection

14a. + Relationship Self- Self-efficacy and advanced Hierarchal Regression,

efficacy and Deeper task attempts (number of F test

Exploration Task Effort speed queries made, pop-up After Block 1, After Block

targets engaged, and hooked 3

marker targets)

Step 1: Cog. Ability, Trait

14b. + Relationship Self— Self-efficacy and Basic Task Hierarchal Regression,

efficacy and Surface task attempts (engaging targets) F test

effort Step 1: Cog. Ability, Trait After Block 1, After Block

3
 

14c. Moderation ofthe + Self-efficacy, advanced task Moderated multiple

 

 

 

 

 

Relationship Self-efficacy attempts, experimental block regression analysis

and Deeper Exploration Step 1: Cog. Ability, Trait After Block 1, After Block

Task Effort by Time 3

14d. Moderation ofthe + Self-efficacy, Basic Task Moderated multiple

Relationship Self-efficacy attempts (engaging targets), regression analysis

and Surface Task Effort by experimental block After Block 1, After Block

Time Step 1: Cog. Ability, Trait 3

15a. + Relationship State State mastery goal Hierarchal Regression,

Mastery Goal Orientation orientation and advanced F test

and Deeper Exploration task attempts (number of After Block 1, After Block

Effort speed queries made, pop-up 3

targets engaged, and hooked

marker targets)

Step 1: Cog. Ability, Trait

15b. Moderation ofthe + State mastery goal Moderated multiple

Relationship between State orientation, advanced task regression analysis

Mastery Goal Orientation attempts, experimental block After Block 1, After Block

and Deeper Exploration Step 1: Cog. Ability, Trait 3

Effort by Time

16. + Relationship between State mastery goal Hierarchal Regression,

State Mastery Goal orientation and feedback F test

Orientation and Feedback time After Block 1, After Block

Reflection Step 1: Cog. Ability, Trait 3

17. + Surface Task Effort Total task attempts and Hierarchal Regression,

and Basic Task Knowledge basic knowledge test score F test

Step 1: Cog. Ability, Trait After Block 1, After Block

3, After Trial 10    
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Table l (cont’d).
 

   

Step 1: Cog. Ability, Trait

. Hmthesis Variables Analysis Tool

18. + Cognitive Effort and Manual time and strategic Hierarchal Regression,

Strategic Task Knowledge knowledge test score F test

After Block 1, After Block

3
 

 

19. + Deeper Exploration Total advanced task Hierarchal Regression,

Effort and Strategic Task attempts and strategic task F test

Knowledge knowledge score After Block 1, After Block

Step 1: Cog. Ability, Trait 3

20. + Feedback Reflection Feedback time and strategic Hierarchal Regression,

and Strategic Task task knowledge score F test

 

 

 

 

 

   Step 1: Cog. Ability, Trait  

Knowledge Step 1: Cog. Ability, Trait After Block 1, After Block

3

21. + Basic Task Basic knowledge test score Hierarchal Regression,

Knowledge and Strategic and strategic knowledge test F test

Task Knowledge score After Block 1, After Block '

Step 1: Cog. Ability, Trait 3

22. + Basic Task Basic knowledge test score Hierarchal Regression,

Knowledge and Basic Task and basic task performance F test

Performance score After Trial 10

Step 1: Cog. Ability, Trait

23. + Strategic Task Strategic task knowledge Hierarchal Regression,

Knowledge and Strategic score and strategic task F test

Task Performance performance score After Trial 10

Step 1: Cog. Ability, Trait

24. + Basic Task Basic task knowledge score Hierarchal Regression,

Performance and Strategic and strategic task F test

Task Performance performance score Alter Trial 10

Step 1: Cog. Ability, Trait

25. + Basic Task Basic task performance Hierarchal Regression,

Performance and Transfer score and transfer task F test

Task Performance performance score After Trial 11

Step 1: Cog. Ability, Trait

26. + Strategic Task Strategic task performance Hierarchal Regression,

Performance and Transfer score and transfer task F test

Task Performance performance score After Trial 11
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Results

The means, standard deviations, and inter-correlations of all experimental

variables can be found in Table 2 ofAppendix C. The sample size for all hypotheses is N

= 254, expect for hypotheses except those involving cognitive effort, which has a sample

size N = 151. The smaller sample size for hypotheses related to cognitive effort is due to

an error in the recording of cognitive effort data that was found and corrected after

experimental data was already being collected. All hypotheses used cognitive ability, trait

mastery goal orientation, trait performance-prove goal orientation, and trait performance-

avoid goal orientation as control variable or covariates as appropriate based on analysis

type. As noted previously, cognitive ability was measured by standardized ACT/SAT

score, All hypotheses can be found in table form in table 3 ofAppendix C.

Manipulation Checks

Learning Goal Manipulation Check

A Univariate Analysis ofVariance was conducted to examine whether individuals

in the learning goal conditions were more willing to endorse learning goal objectives as

those goals assigned to them as opposed to those in the performance goal conditions. As

expected, people in learning conditions were significantly more likely to endorse learning

goal objectives, F (2, 256) = 17.48, p < .00. Thus the learning goal manipulation seemed

to be effectively noticed and endorsed by participants.

Performance Goal Manipulation Check

A Univariate Analysis ofVariance was conducted to examine whether individuals

in the performance conditions were more willing to endorse performance goal objectives
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as those goals assigned to them as opposed to those in the learning goal conditions. As

expected, people in performance goal conditions were significantly more likely to

endorse performance goal objectives, F (2, 256) = 25.39, p < .00. Thus the performance

goal manipulation seemed to be effectively noticed and endorsed by participants.

Goal Specificity Manipulation Check

A Univariate Analysis ofVariance was conducted to examine whether individuals

in the specific goal conditions were more willing to endorse specific goal objectives as

the goals assigned to them as opposed to those in the vague goal conditions. No

significant difference in endorsement was found, F (2, 256) = .71, p > .05. Thus the

vague goal manipulation did not seem to be effectively noticed and endorsed by

participants.

Overall RM-MANCOVA

In order to test whether the goal and specificity manipulations had an impact on

task behaviors and cognitions a Repeated Measures MANCOVA was run To account for

pre-existing participant traits and qualities cognitive ability, as shown in standardized

ACT or SAT, trait mastery goal orientation, trait performance-prove goal orientation, and

trait performance-avoid goal orientation were all added as covariates. The task

behaviors/cognitions used as dependent variables were self-efficacy, flustration, off-task

thoughts, surface task effort, deeper exploratory effort, and feedback reflection. The task

behavior ofcognitive effort was excluded flom the overall RM-MANCOVA because due
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to a database error that was caught in the middle ofdata collection the manual time data

used to calculate cognitive effort was not collected for a significant number of

participants. Including cognitive effort in the MANCOVA decreased total sample size

flom 256 to 152. With the number ofbehaviors and covariates ill the RM-MANCOVA

the power ofthe analysis would have been decreased significantly.

The RM-MANCOVA showed a significant overall effect for the goal content

manipulation, F(3, 254)= 3.12, p < .01. The RM-MANCOVA showed a significant

overall effect for the specificity manipulation, F(3, 254)= 2.71, p < .01. A non-

significant effect was found for the interaction ofthe goal manipulation and the

specificity manipulation F(3, 254)= 0.57, p > .05.

Among the covariates, a significant overall effect was found for cognitive ability,

F(3, 254)= 4.34, p < .01. A non-significant overall effect was found for trait mastery

goal orientation, F(3, 254)= 1.13, p > .05. A significant overall effect was found for trait

performance-prove goal orientation, F(3, 254)= 2.79, p < .01. A significant overall effect

was found for trait performance-avoid goal orientation, F(3, 254)= 3.79, p < .01. The

covariates were found to all have significant relationships with at least one task

behavior/cognition and thus were used as controls in all hypotheses.

At the within subjects level, time was found to have a significant effect, F(3,

254)= 4.65, p < .01. None ofthe interactions with time were found to be significant. The

interaction between time and trait mastery goal orientation was insignificant, F(3, 254)=

.97, p > .05. The interaction between time and trait performance prove goal orientation

was insignificant, F(3, 254)= .83, p > .05. The interaction between time and trait

performance avoid goal orientation was insignificant, F(3, 254)= 1.47, p > .05. The
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interaction between time and cognitive ability was insignificant, F(3, 254)= 1.54, p >

.05. The interaction between time and goal content was insignificant, F(3, 254)= 1.56, p

> .05. The interaction between time and goal specificity was insignificant, F(3, 254)=

.92, p > .05. The interaction between time, goal content, and goal specificity was

insignificant, F(3, 254)= .50, p > .05.

Hypothesis Testing

Hypothesis 1a: Hypothesis la predicted a relationship between learning goal content and

state mastery goal orientation such that people in the learning goal content conditions

would have higher state mastery goal orientation than people in the performance goal

content conditions. State mastery goal orientation was measured after block 1 and block

3. This hypothesis was not supported. After block 1 a non-significant effect was found,

F (1, 254) = 0.12, p > .05. After block 3 a non-significant effect was found, F(1, 254) =

0.35, p > .05. Therefore, hypothesis la was not supported.

Hypothesis 1b: Hypothesis 1b predicted a relationship between performance goal content

and state performance goal orientation such that people in the performance goal content

conditions would have higher state performance goal orientation than people in the

mastery goal content conditions. State performance goal orientation was measured after

block 1 and block 3. This hypothesis was not supported, as a significant result was found

in the opposite direction ofpredicted. After block 1 a marginally significant effect was

found, F(1, 254) = 3.15 , p = .077. After block 3 a significant effect in the reverse
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direction was found, F(1, 254) = 5.89, p < .05. Therefore, hypothesis 1b was not

supported.

Hypothesis 2: Hypothesis 2 predicted a relationship between learning goal content and

metacognition such that people in the learning goal content conditions would have higher

metacognition than people in the performance goal content conditions. Metacognition

was measured after block 1 and block 3. This hypothesis was not supported. After block

1 a non-significant effect was found, F (2, 254) = 2.05, p > .05. After block 3 a non-

significant effect was found, F(2, 254) = 0.07, p > .05. Therefore, hypothesis 2 was not

supported.

Hypothesis 3a: Hypothesis 3a predicted a positive relationship would exist between state

mastery goal orientation and metacognition at the end ofboth blocks 1 and 3. Thus, the

higher a person was in mastery goal orientation, the greater the amount ofmetacognition

engaged in. This hypothesis was supported. After block 1 a significant effect was found,

F(1,254) = 80.37, p < .01, AR2 .240. After block 3 a significant effect was found,

F(l,254) = 93.33, p < .01, AR“ .259. Therefore, hypothesis 3a was supported.

Hypothesis 3b: Hypothesis 3b predicted a negative relationship would exist between

state performance goal orientation and metacognition at the end ofboth blocks 1 and 3.

Thus, the higher a person was in performance goal orientation, the less the amount of

metacognition engaged in. This hypothesis was not supported. After block 1 a non-

significant effect was found, F(1,254) = 0.38, p > .05. After block 3 a significant effect
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was found in the reverse ofthe hypothesized direction, F(l,254) = 16.01, p < .01, AR2 =

.058. Thus people higher in state performance goal orientation had higher levels of

metacognition in block 3. Therefore, hypothesis 3b was not supported.

Hypothesis 4: Hypothesis 4 predicted that a positive relationship would exist between

goal specificity and goal clarity such that people that had more specific goals would have

greater goal clarity. This was tested after the baseline trial, after block 1, after block 2,

and after block 3. This hypothesis was not supported. After the baseline trial a non-

significant effect was found F(l, 254)= .38, p S .05. After block 1 a non-significant

effect was found F(l, 254)= .45, p > .05. After block 2 a non-significant effect was

found F(l, 254)= .42, p > .05. After block 3 a non-significant effect was found F( 1,

254)= .37, p > .05. Hypothesis 4 was thus not supported.

Hypothesis 5: Hypothesis 5 predicted that a positive relationship would exist between

goal clarity and magnitude ofdiscrepancy such that people with greater goal clarity

would perceive greater magnitude ofdiscrepancy. This relationship was tested after the

baseline trial, after block 1, after block 2, and after block 3. The reverse ofthe

hypothesized relationship was found. After the baseline trial a significant effect was

found F(l,254)= 17.97, p < .01, AR2 = .066. After block 1 a significant effect was found

F(l,254)= 24.67, p < .01, AR2 = .088. After block 2 a significant effect was found

F(l,254)= 28.62, p < .01, AR2 = .097 . After block 3 a significant effect was found

F(l,254)= 107.32, p < .01, AR2 = .288. Hypothesis 5 was not supported.

81



Hypothesis 6: Hypothesis 6 predicted a positive relationship would exist between

metacognition and self-efficacy such that the greater the level ofmetacognition engaged

in the greater the self-efficacy. This relationship was tested after block 1 and after block

3. The hypothesis was supported. A significant effect was found after block 1, F(l,254)=

43.17, p < .01, AR2 .145. A significant effect was found after block 3, F(l,254)=

73.08, p < .01, A112 .212. Therefore, hypothesis 6 was supported.

Hypothesis 7: Hypothesis 7 predicted a negative relationship between magnitude of

discrepancy and self-efficacy such that the higher the level ofmagnitude ofdiscrepancy,

the lower the self-efficacy at both the end ofblocks 1 and 3. This hypothesis was

supported. A significant effect was found after block 1, F(l,254)= 99.83, p < .01, AR2 =

.260. A significant effect was found after block 3, F(l ,254)= 118.59, p < .01, AR2 =

.302. Therefore, hypothesis 7 was supported.

Hypothesis 8: Hypothesis 8 predicted that the negative relationship between magnitude of

discrepancy and self-efficacy would be moderated by state mastery goal orientation such

that the relationship between magnitude ofdiscrepancy and self-efficacy would be

weaker for people higher in state mastery goal orientation. This moderation effect was

found only after block 3.

Looking at the direct effect after block 1, a significant impact ofmagnitude of

discrepancy on self-efficacy was found t (l, 256)= 2.00, p < .05. A direct effect of state

mastery goal orientation on self-efficacy after block 1 was found to only be marginally

significant t (l, 256)= 1.82, p = .070. This resulted in a AR2 = .390 over the model with
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just the control variables. After block 1 the interaction was found to be non-significant t

(1, 256)= .93, p > .05.

Looking at the direct effect after block 3, a significant impact of magnitude of

discrepancy on self-efficacy was found t ( 1, 256)= 3.88, p < .01. A direct effect ofstate

mastery goal orientation on self—efficacy after block 3 was found to be significant t (l,

256)= 2.54, p < .05. This resulted in a ARZ = .499 over the model with just the control

variables. After block 1 the interaction was found to be significant t (1, 256)= 2.38, p <

.05, AR2 = .01 l. The interaction was in the correct direction as predicted, weakening the

negative effect of magnitude ofdiscrepancy on self-efficacy. Thus hypothesis 8 was

supported for block 3.

Hypothesis 9a: This hypothesis predicted a negative relationship between state mastery

goal orientation and off-task thoughts such that the higher the level ofstate mastery goal

orientation the lower the level ofoff-task thoughts. This was measured after block 1 and

block 3. A significant effect was found after block 1, F(l,254)= 23.79, p < .01, AR2 =

.084. A significant effect was found after block 3, F(l,254)= 30.12, p < .01, AR2 = .105.

Therefore, hypothesis 9a was supported.

Hypothesis 9b: This hypothesis predicted a negative relationship between state mastery

goal orientation and flustration such that the higher the level of state mastery goal

orientation the lower the level of flustration. This was measured after block 1 and block

3. A significant effect was found after block 1, F(l,254)= 32.67, p < .01, AR2 = .104. A
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significant effect was found after block 3, F(l,254)= 36.00, p < .00, AR2 = .117.

Therefore, hypothesis 9b was supported.

Hypothesis 9c: Hypothesis 9c predicted a positive relationship between state

performance goal orientation and off-task thoughts such that the higher the level ofstate

performance goal orientation the lower the level ofoff-task thoughts. This was measured

after block 1 and block 3. This hypothesis was not supported. A non-significant effect

was found after block 1, F(l,254)= .25, p > .05. A non-significant effect was found after

block 3, F(l,254)= 2.09, p > .05. Thus, hypothesis 9c was not supported.

Hypothesis 9d: Hypothesis 9d predicted a positive relationship between state

performance goal orientation and flustration such that the higher the level ofstate

performance goal orientation the lower the level of flustration. This was measured after

block 1 and block 3. This hypothesis was only marginally supported. A non-significant

effect was found after block 1, F(l,254)= 1.43, p > .05. A marginally significant effect

was found after block 3, F(l ,254)= 3.04, p = .082. Thus, hypothesis 9d was not

supported.

Hypothesis 10a: Hypothesis 10a predicted a positive relationship between magnitude of

discrepancy and off-task thoughts such that the higher the level ofmagnitude of

discrepancy, the greater the level ofoff-task thoughts. This was measured after block 1

and block 3. This hypothesis was supported. A significant effect was found after block 1,

F( 1,254)= 13.90, p < .01, AR2 = .051. A significant effect was found after block 3,

F(l,254)= 42.67, p < .01, AR2 .142 . Thus, hypothesis 10a was supported.
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Hypothesis 10b: Hypothesis 10b predicted a positive relationship between magnitude of

discrepancy and flustration such that the higher the level ofmagnitude ofdiscrepancy,

the greater the level of flustration. This was measured after block 1 and block 3. This

hypothesis was supported. A significant effect was found after block 1, F(l,254)= 90.73,

p < .01, AR“ = .239. A significant effect was found after block 3, F(l,254)= 92.71, p <

.01, AR2 = .251. Thus, hypothesis 10b was supported.

Hypothesis 1]: This hypothesis predicted a positive relationship between metacognition

and cognitive effort. It suggested that the higher the level of metacognition, the greater

the cognitive effort. This was measured after block 1 and block 3. This hypothesis was

supported, but only after block 1. A significant effect was found after block 1, F(l , 151)=

9.18, p < .01, AR2 = .056. A non-significant effect was found after block 3, F(l, 151)=

.437, p > .05. Thus, hypothesis 11 was supported in block 1 only.

Hypothesis 12: Hypothesis 12 predicted a positive relationship between state mastery

goal orientation and cognitive effort such that the higher the level of state mastery goal

orientation the greater the cognitive effort. This was measured after block 1 and block 3.

This hypothesis was not supported. A non-significant effect was found after block 1, F(l,

151)= 1.66, p > .05. A marginally significant effect was found after block 3, F(l , 151)=

3.00, p = .086. Thus, hypothesis 12 was not supported.
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Hypothesis 13a: Hypothesis 13a predicted a negative relationship between off-task

thoughts and cognitive effort. It was predicted the greater the level ofoff-task thoughts,

the lower the cognitive effort. This was measured after block 1 and block 3. This

hypothesis was supported after only block 1. A significant effect was found after block 1,

PO, 151)= 21.81, p < .01, AR2 = .123. A non-significant effect was found after block 3,

F(l, 151)= .15, p > .05. Thus, hypothesis 13a was supported in block 1 only.

Hypothesis 13b: Hypothesis 13b predicted a negative relationship between off-task

thoughts and surface task effort. It was predicted the greater the level ofoff-task

thoughts, the lower the surface task effort. This was measured after block 1 and block 3.

This hypothesis was not supported. A non-significant effect was found after block 1,

F(l,254) = 1.88, p > .05. A non-significant effect was found after block 3, F(l,254)=

.62, p > .05. Thus, hypothesis 13b was not supported.

Hypothesis 13c: Hypothesis 13c predicted a negative relationship between off-task

thoughts and deeper exploration effort. It was predicted the greater the level ofoff-task

thoughts, the lower the deeper exploration effort. This was measured after block 1 and

block 3. This hypothesis was not supported. A non-significant effect was found after

block 1, F(l,254) = .05, p > .05. A non-significant effect was found after block 3,

F(l ,254)= 1.77, p > .05. Thus, hypothesis 13c was not supported.

Hypothesis 13d: Hypothesis 13d predicted a negative relationship between off-task

thoughts and feedback reflection. It was predicted the greater the level ofoff-task
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thoughts, the lower the feedback reflection. This was measured after block 1 and block 3.

This hypothesis was supported. A significant effect was found after block 1, F(l,254) =

22.77, p < .01, AR2 = .089 . A significant effect was found after block 3, F(l,254)=

12.47, p < .01, AR2 .048. Thus, hypothesis 13d was supported.

Hypothesis 13e: Hypothesis l3e predicted a negative relationship between flustration

and cognitive effort. It was predicted the greater the level of flustration, the lower the

cognitive effort. This was measured after block 1 and block 3. This hypothesis was

supported after only block 1. A significant effect was found after block 1, F(l, 151)=

7.04, p < .01, AR2 = .044. A non-significant effect was found after block 3, F(l, 151)=

.41, p > .05. Thus, hypothesis l3e was supported in block 1 only.

Hypothesis 13f: Hypothesis 13b predicted a negative relationship between flustration

and surface task effort. It was predicted the greater the level of flustration, the lower the

surface task effort. This was measured after block 1 and block 3. This hypothesis was

supported. A significant effect was found after block 1, F(l,254) = 8.89, p< .01, AR2 =

.031. A significant effect was found after block 3, F(l,254)= 5.64 p < .05, AR2 = .022.

Thus, hypothesis 13fwas supported.

Hypothesis 13g: Hypothesis 13g predicted a negative relationship between flustration

and deeper exploration effort. It was predicted the greater the level of flustration, the

lower the deeper exploration effort. This was measured after block 1 and block 3. This

hypothesis was supported only after block 1. A significant effect was found after block 1,
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F(l,254) = 4.54, p< .05. A non-significant effect was found after block 3, F(l,254)=

1.37, p > .05. Thus, hypothesis 13g was supported only after block 1.

Hypothesis 13h: Hypothesis 13h predicted a negative relationship between flustration

and feedback reflection. It was predicted the greater the level of flustration, the less the

feedback reflection. This was measured after block 1 and block 3. This hypothesis was

not supported. A non-significant effect was found after block 1, F(l,254) = .88, p > .05.

A non-significant effect was found after block 3, F(l ,254)= .23, p > .05. Thus,

hypothesis 13h was not supported.

Hypothesis 14a: Hypothesis 14a predicted a positive relationship between self-efficacy

and deeper exploration effort. It was predicted the greater the level ofself-efficacy, the

greater the deeper exploration effort. This was measured after block 1 and block 3. This

hypothesis was not supported. A non—significant effect was found after block 1, F(l,254)

= .32, p > .05. A non-significant effect was found after block 3, F(l,254)= 1.06, p > .05.

Thus, hypothesis 14a was not supported.

Hypothesis 14b: Hypothesis 14b predicted a positive relationship between self-efficacy

and surface task effort. It was predicted that the greater the level of self-efficacy, the

greater the surface task effort. This was measured after block 1 and block 3. This

hypothesis was supported. A significant effect was found after block 1, F(l,254) = 9.40,

p < .01, AR2 = .033. A significant effect was found after block 3, F(l,254)= 5.68, p <

.05, AR2 = .022. Thus, hypothesis 14b was supported.
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Hypothesis 14c: Hypothesis 14c predicted that the positive relationship self-efficacy and

surface task effort would be moderated by time such that the later the trial, the weaker the

relationship. This hypothesis was not supported. Looking at the direct effects, a

significant impact of self-efficacy on surface task effort was found t (1, 254)= 2.50, p <

.05. A direct effect oftime on surface task effort was found to be significant t (1, 254)=

2.84, p < .01. The interaction was found to be non-significant t (1, 254)= 0.46 p > .05.

Thus hypothesis 14c was not supported.

Hypothesis 14d: Hypothesis 14d predicted that the positive relationship between self-

efficacy and deeper exploration task effort would be moderated by time such that the later

the trial, the stronger the relationship. This hypothesis was not supported. looking at the

direct effects, a non-significant impact of self-efficacy on deeper exploration effort was

found t (1 , 254)= .39, p > .05. A direct effect oftime on deeper exploration task effort

was found to be non-significant t (1, 254)= .62, p > .05. The interaction was found to be

non-significant t (1, 254)= 1.47, p > .05. Thus hypothesis 14d was not supported.

Hypothesis 15a: This hypothesis predicted a positive relationship between state mastery

goal orientation and deeper exploration effort. Thus, the greater the level of state

mastery, the greater the deeper exploration effort. This hypothesis was not supported. A

non-significant effect was found after block 1, F(l,254) = .85, p > .05. A non-significant
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effect was found after block 3, F(l,254)= .00, p > .05. Thus, hypothesis 15a was not

supported.

Hypothesis 15b: This hypothesis predicted the positive relationship between state

mastery goal orientation and deeper exploration effort would be moderated by time, such

that the later the trial, the stronger the relationship. This hypothesis was not supported.

Looking at the direct effects, a non-significant impact ofstate mastery goal orientation on

deeper exploration task effort was found t (1, 254)= 0.22, p > .05. A direct effect oftime

on deeper exploration effort was found to be non-significant t (1, 254)= .92, p >.05. The

interaction was found to be non-significant t (l, 254)= 0.56 p > .05. Thus hypothesis 15b

was not supported.

Hypothesis 16: Hypothesis 16 predicted a positive relationship between state mastery

goal orientation and feedback reflection. Thus, the greater the level ofstate mastery, the

greater the feedback reflection. This hypothesis was only marginally supported in block

3. A non-significant effect was found after block 1, F(l,254) = .12, p > .05. A marginally

significant effect was found afler block 3, F(l,254)= 3.13 p= .078, AR2 = .012. Thus,

hypothesis 16 was not supported.

Hypothesis 1 7: Hypothesis 17 predicted a positive relationship between surface task

effort and basic task knowledge such that the greater the surface task effort, the greater

the basic task knowledge. This hypothesis was supported after block 1 and the reverse

relationship was supported after block 3. A significant effect was found after block 1,
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F(l,254) = 7.10, p < .01, , AR2 = .023. A significant effect was found in the reverse

direction after block 3, F(l,254)= 4.25, p < .05, AR2 = .015. Thus hypothesis 17 was

supported after block 1 only.

Hypothesis 18: This hypothesis predicted a positive relationship between cognitive effort

and strategic task performance. It was predicted the greater the amount of cognitive

effort, the greater the strategic task performance. This was tested for the performance

trial, trial 10. The hypothesis was not supported. A non-significant effect was found

after trial 10, F(l, 152)= .021, p > .05. Thus, hypothesis 18 was not supported.

Hypothesis 19: Hypothesis 19 predicted a positive relationship between deeper

exploration effort and strategic task knowledge. It was predicted the greater the amount

ofdeeper exploration effort, the greater the strategic knowledge. This hypothesis was

supported. A significant effect was found after block 1, F(l,254) = 28.53, p < .01, AR2 =

.087. A significant effect was found after block 3, F(l,254)= 13.99, p < .00, AR2 = .043.

Thus, hypothesis 19 was supported in both blocks.

Hypothesis 20: This hypothesis predicted a positive relationship between feedback

reflection and strategic task knowledge, such that the greater the feedback reflection the

greater the strategic task knowledge. This hypothesis was supported. A significant effect

was found after block 1, F(l,254) = 4.44, p < .05, AR2 = .015. A significant effect was

found after block 3, F(l,254)= 25.63, p < .01, AR2 = .076. Thus, hypothesis 20 was

supported in both blocks.
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Hypothesis 21: Hypothesis 21 predicted a positive relationship between basic task

knowledge and strategic task knowledge. Thus the higher a person’s basic task

knowledge, the greater the strategic task knowledge. Basic task knowledge and strategic

task knowledge was measured after blocks 1 and 3. A significant effect was found after

block 1, F(l,254) = 13.12, p < .01, AR2 = .043. After block 3 a significant effect was

found as well, F(l,254) = 70.03, p < .01, AR2 = .179. Thus hypothesis 21 was

supported.

Hypothesis 22: : Hypothesis 22 predicted a positive relationship between basic task

knowledge and basic task performance. Thus, the higher a person’s basic task knowledge,

the greater the basic task performance. Basic task knowledge was measured after block 3

and compared to basic task performance in the performance trial, trial 10. A significant

effect was found, F(l,254) = 61.08, p < .01, AR2 = .170. Thus hypothesis 22 was

supported.

Hypothesis 23: Hypothesis 23 predicted a positive relationship between strategic task

knowledge and strategic task performance. Thus the higher a person’s strategic task

knowledge, the greater the strategic task performance. Strategic task knowledge was

measured after block 3 and compared to strategic task performance in the performance

trial, trial 10. A significant effect was found, F(l,254) = 41.36, p < .01, AR2 = .118.

Thus hypothesis 23 was supported.
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Hypothesis 24: This hypothesis predicted a positive relationship between basic task

performance and strategic task performance. Thus the higher a person’s basic task

performance, the greater the strategic task performance. Basic task performance and

strategic task performance were measured in the performance trial, trial 10. A significant

effect was found, F( 1,254) = 21.45, p < .01, AR2 = .066. Thus, hypothesis 24 was

supported.

Hypothesis 25: This hypothesis predicted a positive relationship between basic task

performance and transfer task performance. Thus, the higher a person’s basic task

performance, the greater the transfer task performance. Basic task performance was

measured in the performance trial, trial 10, and the transfer task performance was fi'om

trial 11. A significant effect was found, F(1 .254) = 44.76, p < .01, AR2 = .119. Thus,

hypothesis 25 was supported.

Hypothesis 26: This hypothesis predicted a positive relationship between strategic task

performance and transfer task performance. Thus the higher a person’s strategic task

performance, the greater the transfer task performance. Strategic task performance was

measure in the performance trial, trial 10 and transfer task performance was measured in

trial 11. A significant effect was found, F(l,254) = 44.08, p < .01, AR2 = .118. Thus

hypothesis 26 was supported.
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Post-Hoc Analysis Section

As shown in the examination ofhypotheses and manipulation checks above, the

pattern ofresults found are not as expected. This is especially true in the early part ofthe

model, the effects ofthe manipulations on process pathway variables. The lack of impact

of manipulations on expected process pathway states and some manipulation check

problems raises concerns about the cleanness ofthe manipulations as independent

between goal content (learning and performance) and goal specificity (vague and

specific). This suggested a need for filrther in-depth tests to hopefully clear up such

issues. The additional post-hoe tests to gain greater understanding follow. Ultimately,

however, they could not clear up the problems and illustrated some other problems in the

manipulations that could not be resolved.

Exploratory Repeated Measures MANCOVA

A Repeated Measures MANCOVA was run to look at the effects ofthe

manipulations on the repeated measure model through task knowledge. This test was to

examine the effects ofthe manipulation on all perceptions, task behaviors and reactions

that were measured at multiple data points. The variables included as dependent variables

were: state performance goal orientation, state mastery goal orientation, metacognition,

goal clarity, magnitude ofdiscrepancy, self-efficacy, fi'ustration, off-task thoughts,

surface task effort, exploratory effort, feedback reflection, basic task knowledge, and

strategic task knowledge. Relevant covariates were also included, which were cognitive
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ability, trait mastery goal orientation, trait performance prove goal orientation, and trait

performance avoid goal orientation.

Looking to the results ofthe RM-MANCOVA, specificity was found to have a

significant main effect on the dependent variables, F(3,254) = 2.34, p < .01. Goal content

was found to have a significant effect on the dependent variables, F(3,254) = 2.68, p <

.01. The interaction between specificity and goal content was found to be non-significant

F(3,254) = .60, p > .05.

Among the covariates, a significant overall effect was found for cognitive ability,

F(3, 254)= 7.43, p < .01. A non-significant overall effect was found for trait mastery

goal orientation, F(3, 254)= 1.083, p > .05. A significant overall effect was found for

trait performance—prove goal orientation, F(3, 254)= 2.50, p < .01. A significant overall

effect was found for trait performance-avoid goal orientation, F(3, 254)= 3.209, p < .01.

At the within subjects level, time was found to have a significant effect, F(3,

254)= 5.05, p < .01. Only one ofthe interactions with time was found to be significant.

The interaction between time and cognitive ability was significant, F(3, 254)= 1.83, p <

.05. The interaction between time and trait mastery goal orientation was insignificant,

F(3, 254)= .86, p > .05. The interaction between time and trait performance prove goal

orientation was insignificant, F(3, 254)= .87, p > .05. The interaction between time and

trait performance avoid goal orientation was insignificant, F(3, 254)= 1.44, p > .05. The

interaction between time and goal content was insignificant, F(3, 254)= 1.56, p > .05.

The interaction between time and goal specificity was insignificant, F(3, 254)= .80, p >
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.05. The interaction between time, goal content, and goal specificity was insignificant,

F(3, 254)= .53, p > .05.

Looking to the specific variables, specificity had a significant effect on magnitude

ofdiscrepancy, F(3,254) = 5.22, p < .05. This relationship was in the positive direction,

such that the more specific goal led to greater perceived magnitude ofdiscrepancy.

Specificity also had a significant effect on self-efficacy, F(3,254) = 5.37, p < .05. For

specific goals participants had lower self-efficacy. Specificity had a significant effect on

feedback reflection, F(3,254) = 4.34, p < .05. This relationship was in the positive

direction, such that people in the specific conditions engaged in more feedback reflection.

Specificity had a marginally significant impact on exploratory effort, F(3,254) = 3.56, p

= .061. This relationship was in the positive direction, such that people in the specific

conditions engaged in more exploratory effort. 1

Looking to the specific variables, goal content had a significant effect on state

performance goal orientation F(3,254) = 5.00, p < .05. Goal content was coded with

learning goals as zero and performance goals as one. The relationship with performance

goal orientation was in the negative direction, opposite ofwhat was hypothesized, with

the performance goals leading to lower levels ofstate performance goal orientation.

Goal content also had a significant effect on exploratory effort, F(3,254) = 24.12, p < .01.

This relationship was in the negative relationship, such that the people in the performance

goal conditions engaged in less exploratory effort. Goal content was found to have a

marginally significant effect on surface task effort, F(3,254) = 2.90, p = .090. This

relationship was in the negative relationship, such that the people in the performance goal
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conditions engaged in less surface task effort. Goal content was also found to have a

marginally significant relationship with strategic knowledge, F(3,254) = 2.93, p = .088.

This relationship was in the negative relationship, such that the people in the performance

goal conditions had less strategic knowledge.

As a whole, the Repeated Measures MANCOVA suggested that the

manipulations did have an effect on task cognitions and behaviors. While some important

process pathway variables were not affected by the manipulation a number ofother task

related variables and cognitions were affected. This suggests the manipulations did have

an impact on participant’s behaviors and cognitions and as such a more in-depth analysis

was done to look at specific issues with the manipulations in order to makes sense ofthe

manipulation problems.

Problems with Goal Content Manipulation

Goal content did in fact have significant manipulation checks for learning and

performance goals with test results ofF(1,254) = 17.48, p < .01, and F(l,254) = 25.39, p

< .01 respectively. While the manipulation checks were successful, the expected

relationships with state goal orientations were not found.

The learning goal condition was found to have a non-significant effect on mastery

goal orientation for both blocks 1 and blocks 3. Significant positive relationships between

learning goals and mastery goal orientation have found in previous studies that used this

task (Kozlowski & Bell, 2006) as well as other tasks (Brett & Vandewalle, 1999).
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Even rrrore troubling, the performance goal condition was found to have a negative

relationship with state performance goal orientation. Significant negative correlations

were found between the two after blocks one and three with correlations ofr = -.136 and r

= —. l 74 respectively. A significant negative relationship was found between the

performance goal conditions in block 3 with the trait goal orientations and cognitive

ability controlled, F(l,254) = 5.89, p < .05. Due to these abnormalities, a more in-depth

examination was begun.

The first examination undertaken was to look at the stability ofthe state goal

orientation measures. State mastery goal orientation was found to have good reliability at

both measurement points, after block 1 having a reliability ofcoefficient alpha = .794 and

after block 3 having a reliability ofcoefficient alpha = .876.

A factor analysis was then run to make sure the mastery goal orientation scale was

only measuring one factor. The factor analysis for both time points suggested one factor.

After block 1 the items fell cleanly into one factor, which had an Eigenvalue of3.396 and

accounted for 42.54% ofthe variance. The next highest factor had an Eigenvalue of .998

and accounted for 12.48% ofthe variance. After block 3 the items fell cleanly into one

factor, which had an Eigenvalue of4.392 and accounted for 54.90% ofthe variance. The

next highest factor had an Eigenvalue of .988 and accounted for 12.35% ofthe variance.

Theses results suggest that the mastery goal orientation scale was clean and free of

abnormalities.

These tests as a whole suggest that the non-significant relationship between condition

and state mastery goal orientation were not due to problems with the measurement of

state mastery goal orientation as the scale was psychometrically solid.
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Attention was then turned to examining the stability ofthe state performance goal

orientation measure. Acceptable reliability for the scale was found at both measurement

points. After block 1 the state performance goal orientation measure was found to have a

reliability of .725. After block 3 the state performance goal orientation measure was

found to have a reliability of .764.

A factor analysis was then run on state performance goal orientation. The factor

analysis suggested the potential for two factors at both time points. For measurement

after block 1, the first factor had an Eigenvalue of2.773 and accounted for 34.66% ofthe

variance. The second factor had an Eigenvalue of 1.380 and accounted for 17.26% ofthe

variance. Principle axis factoring was conducted with a varimax rotation used to find an

optimal solution. The rotation converged in 3 interactions on the two factors. For

measurement after block 3, the first factor had an Eigenvalue of3.080 and accounted for

38.50% ofthe variance. The second factor had an Eigenvalue of 1.657 and accounted for

20.72% ofthe variance. Principle axis factoring was conducted with varimax rotation to

find an optimal solution. The rotation converged in 3 interactions on the two factors. For

both time points the individual items loaded on the same factors. Items 1,3,4,5, and 6 of

the performance goal orientation loaded on the first factor and items 2, 7, and 8 loaded on

factor 2. Item 2 had sizable cross factor loading after block 1 (loadings of .357 and .402)

and after block 3 (loadings of .357 and .478).

Looking at the actual items for factor two, items 2,7, and 8 all focus on recognition by

others ofhigh performance (ex. “Even if I know that I did a good job in the task, I’m

satisfied only if others recognize my accomplishments”). The factor one items, 1,3,4,5,
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and 6 focus simply on doing well on the task (ex “In this task the things I enjoy most are

the things I do best.“ and “I like to work on elements ofthe task that I have done well on

in the past.”). Thus a different in content could be seen between the two factors, although

no such distinction for performance goal orientation exists in the literature.

To see if only one ofthe factors was responsible for the negative relationship between

performance goal content and state performance goal orientation, Univariate Analyses of

Variance were conducted with goal content predicting each ofthe two state goal

orientation factors separately with the trait goal orientations and cognitive ability as

covariates.

Unfortunately, even with breaking performance into two separate scales the same

negative relationship was found for both factors. For the factor focused on simply doing

well, no significant relationship was found after block 1, F( 1,254) = .97, p > .05.

However, for the measurement point after block 3 a marginally significant effect was

found, F(1 ,254) = 3.25, p = .073. It was in the negative direction. For the factor focused

on recognition by others, a marginally significant effect was found in the negative

direction after block 1, F( 1,254) = 3.75 , p = .054. For block 3 a significant effect was

found in the negative direction, F(1 ,254) = 4.3, p < .05. Thus the problematic negative

relationship between learning goal conditions and state performance goal orientation was

not solved by splitting the measure.

Overall, the examination ofthe problems found for the goal content manipulations

was unsuccessful in finding a clear reason for the pattern ofthe results. No rationale was

found for state performance goal orientation having a relationship in the wrong direction
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with the performance goal conditions. Additionally, no rationale was found for the non-

significant relationship ofthe learning goal conditions with mastery goal orientation.

Both scales were found to be reliable and factor analysis gave no clues as to why the goal

condition problems existed. The state performance goal orientation did not fall into one

factor as expected, but both factors had at least a marginally significant negative

relationship with performance goal content at one time point. Thus no resolution was

found to the goal content manipulation problems.

Problems with Specificity Manipulation

The specificity manipulation did not have a significant effect on the specificity

manipulation check, F(1 ,254) = .71, p > .05. This suggested that the goal specificity

manipulation was not successful in influencing participants. Additionally, the expected

process pathway ofgoal specificity through goal discrepancy clarity was found to be non-

significant, with F = .38 after the baseline trial, F(l,254) = .45 after block 1, F(l,254) =

.42 after block 2, and F = .37 after block 3. None ofthese values approached significance

at the p < .05 level.

Goal specificity was found to have a significant relationship with magnitude ofgoal

discrepancy after the baseline trial and block one even with trait goal orientations and

cognitive ability controlled, with F(l,254) = 10.18, p <01 and F(l,254) = 8.04, p < .01

respectively. A marginally significant results was found after block 2 as well, F(l,254) =

3.09, p = .080. These relationships were in the positive direction, with the specific goal

conditions having higher perceived magnitude ofdiscrepancy. These relationships fit

with the theoretical conceptualization ofthis thesis. With a failed manipulation check and

101



the non-significant results with goal discrepancy clarity, a more in-depth investigation

was warranted.

The first examination that was undertaken was to look at the stability ofthe goal

manipulation check measure. It was found to have a high reliability coefficient alpha =

.902. A factor analysis was also conducted and a one-factor solution was strongly

suggested. The first factor had an Eigenvalue of4.066 and accounted for 67.76% ofthe

variance. The next highest factor had an Eigenvalue of .819 and accounted for 13.65% of

the variance. Theses results suggest that the goal specificity manipulation check was

clean and free of abnormalities.

To examine whether specific items had differing relationships with the goal

specificity conditions, item level correlations were run. Specificity was found to have a

significant positive correlation with one ofthe items, item 4 (r = .124, P < .05), but none

ofthe other, items had significant relationships. The text of item 4 was “My objectives

today set a clear standard.” Examining the content ofthe other items, no theoretical

rationale was found for the others items being different in any way from item 4. Overall,

these results did not find a scale-based reason for the non-significant relationship between

the specificity goal conditions and the specific goal manipulation check.

The variable ofgoal discrepancy clarity was found to behave differently than

expected. It had no relationship with the goal specificity conditions and was found to

have a strong negative relationship with the magnitude ofgoal discrepancy scale, the

reverse ofthe relationship that was predicted by theory. After the baseline trial it had a

significant negative relationship, F(l,254) = 17.97, p < .01. After block 1 it had a

significant negative relationship, F(l,254) = 24.67, p < .01. After block 2 it had a
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significant negative relationship, F(l,254) = 28.62, p < .01. After block 3 it had a

significant negative relationship, F(l,254) = 107.32, p < .01.

The stability ofthe goal discrepancy clarity scale was examined. It was found to

have a high reliability at all time points, after the baseline trial coefficient alpha = .848,

after block 1 coefficient alpha = .889, after block 2 coefficient alpha = .914, and after

block 3 coefficient alpha = .930. The factor structure ofthe scale at each measurement

point was examined and a one-factor solution was strongly suggested at each

measurement point. First factor Eigenvalues ranged fi'om 3.440 to 4.476, with percentage

ofvariance explained from 57.33 % to 74.59%. Second factor Eigenvalues ranged fi'om

.547 to .847. The results as a whole suggested that the goal discrepancy clarity scale

were psychometrically sound.

While the scale was methodologically valid, an examination ofthe actual scale

items gave some rationale for the surprising results. The scale for goal discrepancy clarity

was conceptualized as being made up oftwo parts, how clear the goal was and how clear

the magnitude ofgoal discrepancy was. Looking to the actual items, the magnitude of

goal discrepancy element may have proven to be problematic. The items could be in fact

read as goal progress items due to that element. Some representative example items are:

“I am certain how far I am from reaching my goals,” and “I know the distance I am from

my goal” Each ofthese items could be read as asking about how far or close a person is

to their goal state, not how clear that gap is. While the scale was theoretically distinct

from goal progress at its creation, it is quite possible that participants missed the nuance.

Looking at the actual means, the goal clarity scale followed a similar trajectory that

would be expected of a goal progress scale, with the means increasing fi'om measurement
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point to measurement point, with the mean starting at 3.54 and increasing to 3.89 by the

last measurement point after block 3. Overall this theoretical post-hoe analysis and

examination suggests that participants responded to the scale as a goal progress measure,

explaining the relationships found.

Overall, the examination ofthe problems found for the specificity goal

manipulations was unsuccessfirl in finding a clear reason for the pattern ofresults. Upon

examination, the pattern ofresults for goal discrepancy clarity does seems reasonable if

the items were read as being about goal progress. Removing the goal clarity scale from

the model, a direction relationship with goal specificity and goal discrepancy magnitude

was found to be significant at 2 of4 time points and marginally significant at another.

While those results are comforting, the non-significant goal specificity manipulation

check is still problematic. The specificity manipulation check scale is psychometrically

strong and reliable. Only one ofthe items was found to have a significant positive

relationship with goal specificity conditions. No satisfactory answer was found for the

non-significant manipulation check.

Manipulation Entanglement Problems

There is also some evidence ofentanglement between the conditions ofthis

experiment, with goal content and goal specificity not being independent and corrrpletely

crossed. A marginally significant negative correlation was found for the performance

goal condition on the specificity manipulation check, r = -.122, p = .052. A marginally

significant effect was found for the performance goal condition on the goal specificity
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manipulation check with trait goal orientations and cognitive ability controlled, F(l,254)

= 3.63, p = .05 8. This was in the negative direction, such that people in the performance

goal conditions reported lower levels ofspecificity on the goal specificity manipulation

check.

Examination ofthe means for each condition found that the “do-your-best”

condition (vague performance goal) had the lowest mean of all groups, 3.40. Looking at

individual conditions, the vague performance goal was found to have a significantly

lower mean than the vague learning goal, F(l,254) = 5.60, p = .020. It was also found to

have a marginally significant lower mean than the specific learning goal, F(l,254) =

3.13, p = .079. No other conditions were found to significantly differ fi'om each other.

As shown earlier, the stability ofthe specificity manipulation check is not in question.

To look and see if specific items were the reason for the relationships, item level

correlations were run for each specificity manipulation check item and the performance

goal conditions. Items 4 and 5 were found to have a significant positive correlation with

performance goal content, r = .241 , and r = .272 respectively. Item 3 was found to have a

significant negative correlation with performance goal content, r = -.247. The other items

had no significant correlation. Item 3 read, “The objectives I was given today were well

specified.” Items 4 and 5 were: “My objectives today set a clear standard.” and “It was

clear what my objectives were today.” Looking for commonalities and differences among

these items, item 3 talks about the degree the objective was “specified” while items 4 and

5 talked about how “clear” objectives were. While that difference can be noted, it is hard
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to think of a conceptual reason why people with performance goals would respond to

them in different ways than other participants. Performance goal content was supposed to

be orthogonal fiom specificity and this inter-scale conflict does not resolve that

entanglement problem.

Overall, the examination ofthe entanglement ofgoal content and goal specificity did

not clear up the issues found. No complete rationale was found for the marginally

significant negative finding on the specificity manipulation check by performance goal

content. An examination by condition found that the significant relationship was due to

vague performance goals, a “do-your-best” goal, having a lower mean than the other

conditions. It had a significantly lower mean compared to a vague learning goal and a

marginally significant mean than a specific learning goal. This helps to clarifyl where the

effect comes fi'om but does not offer any conceptual means for understanding the

entanglement or the lack ofdifference between the other conditions. An examination of

the correlations between the performance goal conditions and individual items ofthe

specific goal manipulation check found that unexpectedly 2 items had a positive

correlation with performance goal content and 1 item had a negative correlation with

performance goal content. While this is a strange pattern within a scale, the fact that

significant correlations exist at all is a problem since goal content and goal specificity

were supposed to be orthogonal. Thus entanglement appears to exist between goal

content and specificity.
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Other Examinations ofthe problem

So as to make sure the inconsistencies in the data were not due to technical issues,

the data storage and collection method was examined in detail as well. There was no

suggestion of items being written to the wrong fields by the data-writing system used for

the experiment. High scale reliabilities were found throughout the study, which doesn’t

suggest data entry being one column offor other common database related problems. To

make sure the actual database and experimental conditions were correctly manipulated

using the technical system a test run was done for each condition, checking to make sure

the correct material were displayed for each condition and that the writing ofdata was

being done to the correct conditions. All such tests checked out fine, with no problems

found. These tests generally rule out the possrbility oftechnical problems being the

reason for the abnormalities in results.

Despite in-depth testing and additional post-hoc analyses ofthe data set, no

plausible rationale was found for the lack ofvital relationships between manipulation

conditions and important process variable and manipulation checks. As such, it seems

reasonable to conclude that some entanglement ofconditions took place. This causes

problems for interpretation ofthe manipulations effect on variables of interest.
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Discussion

Overall Summary

While this thesis found its goal content and goal specificity conditions entangled,

some significant and valuable contributions were made. One significant contribution is

empirical evidence ofthe impact ofmagnitude ofgoal discrepancy on important task-

related cognitions. Theory by Kanfer (1990) had suggested that higher goal discrepancies

lead people to withdraw effort fi'om a task. This idea found empirical support in this

work, as perceived magnitude ofgoal discrepancy was found to relate positively to the

withdrawal behaviors ofoff-task thoughts and fi'ustration.

Work by Bandura and Cervone (1986) found that continued poor performance led

to decreased self-efficacy. Extending these results theoretically, it would seem plausrble

that self-efficacy would have a similarly negative relationship with magnitude ofgoal

discrepancy. This idea was given empirical support in this study, as magnitude ofgoal

discrepancy did have a sizable negative effect on self-efficacy with a correlation ofr = -

.58 after block 1 and r = - .53 after block 3.

Magnitude ofgoal discrepancy also was found to have significant relationships

with important process pathway variables that were not hypothesized. It had significant

negative correlations with both state mastery goal orientation and metacognition. This

suggests magnitude ofdiscrepancy has a more central role in the goal implementation

process than previously thought.

108



These results that suggest the importance ofmagnitude ofgoal discrepancy in

effecting task behaviors and cognitions led to additional analyses. Since conditions were

not orthogonal for specificity and goal content, an additional repeated-measure

MANCOVA was run to examine the effect ofcondition on magnitude ofgoal

discrepancy. Cognitive ability, trait mastery goal orientation, trait performance-prove

goal orientation, and trait performance-avoid goal orientation were included as covariates

in the analysis. Condition was found to have an overall main effect on magnitude ofgoal

discrepancy between subjects, F(3,254) = 3.37, p < .05. This suggested that condition did

have an effect on perceived magnitude ofgoal discrepancy.

To make sense ofthis effect, two additional RM-MANCOVAS were run. One

RM-MANCOVA used just learning goal participants and the other used only the

performance goal participants. Within each goal content type the effect ofspecificity on

magnitude ofgoal discrepancy was examined. The same covariates (Cognitive ability,

trait mastery goal orientation, trait performance-prove goal orientation, and trait

performance-avoid goal orientation) were used. For the learning goal conditions the

overall main effect ofspecificity on magnitude ofgoal discrepancy between subjects was

found to not be significant, F(l,123) = 2.35, p > .05. For the performance goal conditions

the overall main effect ofspecificity on magnitude ofgoal discrepancy between subjects

was found to be significant, F(1,131) = 5.60, p < .05. This relationship was found to be

in the negative direction, such that the people in the specific performance goal condition

had higher perceived magnitude ofgoal discrepancy than those in the vague performance

goal condition. This result suggests that specificity did work as expected within the

performance goal conditions.
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While not the focus ofthis research project, the basic model ofhow state

cognitions affect task behaviors, which in turn affect performance and knowledge in the

tandem task environment found in previous studies was also replicated in this study (Bell

& Kozlowski, 2002; Nowakowski & Kozlowski, 2005; Bell & Kozlowski, 2006).

Overall, these findings suggest a valuable contribution ofthis thesis even with the

goal content and goal specificity manipulation entanglement found.

Thesis Purpose

The purpose ofthis thesis was to disentangle the confound ofgoal content and

goal specificity found in most ofthe goal-setting research contrasting learning and

performance goals. Most ofthe research has featured specific performance score goals

compared to vague learning goals focused on “mastering” the task (Bell & Kozlowski,

2006). Work by Latham and various colleagues (Winters & Latham, 1996; Seijts &

Latham 2001, Seijts, Latham, Tasa, & Latham 2004) created more specific mastery goals

but did not include a complete cross between goal content (learning or performance) and

specificity (specific or vague). Without such a cross it is impossible to figure out exactly

what parts ofspecificity or goal content lead to well-documented goal-setting effects for

goal content.
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This study attempted to address the entanglement ofgoal content and goal

specificity by using a completely crossed design ofgoal content (learning or

performance) and specificity (specific or vague) using a complex radar simulation task.

This thesis also tried to take the explanation a step further, by not only showing

the differential effects ofgoal content and goal specificity but explain the different

induced state pathways that were created for each type. For learning goal content, states

ofgreater mastery goal orientation and metacognition were expected to be induced,

which in turn which would lead to beneficial task behaviors and outcomes. For specific

goals it was theorized that greater goal discrepancy clarity would be induced which then

would lead to a greater perceived magnitude ofgoal discrepancy. Magnitude of

discrepancy was conceptualized to let to lower self-efficacy and task withdrawal as had

been previously conceptualized (Kanfer, 1990).

Problems Encountered

While making goal content and specificity orthogonal in the manipulations was the

driving force ofthis thesis, experimental indicators in the data set suggested that this

attempt was unsuccessfirl. The manipulations did not seem successful in both breaking up

specificity and content as well as inducing the correct states that were specified in the

theoretical model as the process pathway.

For the specificity manipulation this problem was shown in the non-significant

manipulation check results for goal specificity across conditions. It was also shown in the

non-significant relationship between goal specificity conditions and goal clarity, although

post-hoc examination ofthe scale suggests that goal discrepancy clarity may not have
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been responded to as intended by participants and instead treated as a goal progress

measure. These results as a whole cast doubt on the success ofthe goal specificity

manipulation.

The goal content manipulation also appeared problematic. While manipulation checks

were indeed significant, the relationships with corresponding state goal orientations were

not as expected. The learning goal conditions were found to have a non-significant

relationship with state mastery goal orientation despite a strong relationship found in

most other studies in the research area (Brett & Vandewalle, 1999; Kozlowski & Bell,

2006). Meanwhile, the performance goal conditions were found to have a significant

negative relationship with performance goal orientation, a finding at odds with both the

theoretically conceptualization ofthe relationship between the two (Button et al., 1996)

and previous empirical results (Brett & Vandewalle, 1999). These finding raise doubts as

to the success ofthe goal content manipulation.

There also exists some evidence ofentanglement between goal content and goal

specificity in the manipulations. Performance goal content was found to have marginally

significant negative relationship with the goal specificity manipulation check. This

suggests that the performance goal conditions were less specific than the learning goal

conditions, a clear problem when goal content and goal specificity were meant to be

orthogonal. These results as a whole cast doubt on the effectiveness and interpretability

ofthe experimental manipulations.
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Potential Reasons for Experimental Problems

With such problems inherent in the data received in this experiments, the first

question that must be asked is why? What went wrong? This section will look at some

potential explanations for the problematic manipulation results.

One potential problem is the level of the manipulation strength. Participants were

told their goal at the beginning ofthe experiment and reminded of it the beginning of

each trial block. While on the face of it this seems like a reasonable enough manipulation,

it could have been strengthened. The task or the goals being given could have been

flamed as being ofa high level of importance, so as to increase participant attention and

effort on the task. Increasing participant perceived importance ofthe task could have lead

them to pay greater attention to the goals and incorporate them better into their task

related thoughts and'cognitions. Participants also could have been asked to state their

assigned goals orally or in written goal form. This could have acted to increase the degree

they paid attention to the assigned goal and internalized it as their goal for the session.

Such strengthening ofthe manipulation could have helped the manipulation to have an

impact on participant’s thoughts and behaviors during the simulation.

At the heart ofan examination ofwhat when wrong during the experiment is a

careful consideration ofwhat specificity actually means. In the conceptualization of

specificity offer by Latham and his colleagues in a variety ofpapers, being specific

means that a person is given a specific number ofsomething to do (Winters & Latham,

1996; Seijts & Latham, 2001; and Seijts et al., 2004). The participants in the specific
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learning goal condition oftheir studies were told to generate a specific number of

“strategies” while the participants in the specific performance goal condition were told to

reach a specific “score” or produce a certain number oftask outcomes. The assumption

these studies are based on is that the fact that since both types ofgoals have a number

attached to it that it makes that goal specific as opposed to vague.

This assumption is not completely supported by their pattern ofmanipulation

checks results however. As previously noted, Seijts et a1 (2004) did not find a significant

difference between the “specific” learning goal ofdeveloping a certain number oftask

strategies and a “vague” “do-your-best goal” ofgetting the highest score possible. Such a

result casts some doubt on the idea that a number inherently makes a goal more specific.

A number can make a goal seem more specific to a participant, but what type ofbehavior

that number is attached can also play a role. In the manipulation used in Seijts et a1.

(2004), the performance goal was tied to a very specific behavior ofgenerating an exact

number ofcollege schedules while the learning goal was tied to the less straight forward

behavior ofcoming with task strategies. While a person can easily tell'ifthey are done.

with a schedule, what exactly constitutes a successfully strategy is less clear. This

difference in the clarity ofthe task to be done is a plausible explanation for the

performance goal being seen as significantly more specific that the “do-your-best” but a

non-significant difference in specificity found between the learning goal and the “do-

your-best” goal.

This clarity ofthe task behavior that needs to be done has particular relevance to

this experiment. The performance goal conditions in this experiment both were single

sentence goals. The specific performance goal was: “Perform at your maximum to reach
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the high score of 970 points or higher “ The vague performance goal was: “Do your best

to perform at your maximum to reach a high score.” While they varied in terms of

whether a number was given, the thrust was the same, simply to get a high score. No

behavioral advice was given on how to achieve the goal.

The learning goal conditions, however, offered specific task behaviors to perform.

The basic template for the learning goals were: “Successfully learn to make correct

type/class/intent decisions and correctly prosecute targets. Learn to hook marker targets.

Master making speed queries. Learn to correctly prosecute pop-up targets. Master

successfully combating inner and outer perimeter intrusions.” The difference between

conditions was that for the specific condition a number was given for each behavior

based on the 85th percentile of learning goal participants’ behaviors in a previous

administration ofthe task.

While the specific performance goal may have used an exact numerical score to

shoot for, both learning goal conditions gave exact behaviors to perform and master.

While work by Latham (such as Winters and Latham, 1996) suggest that it is a the

presence or absence ofa numerical anchor that makes a goal specific or not, a broader

examination ofwhat makes a goal specific and how specific needs to be conducted. The

learning goal conditions in this study both give clearer behavioral instructions than the

performance goal conditions. Such a broader conceptualization ofgoal specificity offers

some rationale for the entanglement ofspecificity and goal content found.

In any examination ofwhy an experimental manipulation failed to act as

anticipated a greater scrutiny ofthe purpose ofthe study and theoretical model proposed
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is needed. Failed relationships could be due to inaccurate or flawed theory. While this a

concern, in the case ofthis thesis the purpose and need for this study is still on firm

ground. As previously documented, most ofthe research looking at learning versus

performance goals as well as research looking at goal specificity effects has entangled

goal content and goal specificity. Research has generally looked at specific numerical

goals compared to vague mastery goals (Bell & Kozlowski 2006). Research by Latham

and his colleagues (Winters & Latham, 1996; Seijts & Lathanr, 2001; and Seijts et al.,

2004) attempted to create learning and performance goals with the same specificity but as

documented the success ofthis is ambiguous and no clear crossed test ofspecificity and

goal content has been attempted before this thesis.

While this need for disentanglement still seems acute, the exact pathways by

which goal content and goal specificity affected task behaviors, cognitions, and

performance need to be re—examined. The clean break-up ofthe goal content and goal

specificity pathway may not be as independent as theoretically proposed. Significant

correlations were found between the goal content and the goal specificity process

pathway variables. Magnitude ofdiscrepancy was found to have a significant correlation

with state mastery goal orientation after both block 1 (r = -.40) and after block 3 ( -.42).

Magnitude ofdiscrepancy was found to have a significant correlation with metacognition

after both block 1 (r = -.25) and after block 3 (r = -.39). With the entanglement ofgoal

content and goal specificity in this experiment it is difficult to determine whether these

relationships hold in general or if they are in whole or in part due to the entanglement. As

such, the pathways need to be reconsidered, although future research without such an

entanglement could find them to exist as conceptualized here.
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Overall the examination ofthe problems found in this experiment suggests a

greater need to consider manipulation strength and to develop a more complete

theoretical fi'amework for understanding and classifying goal specificity. These issues

and the lesson learned from them will be discussed in more detail in the next section.

Lessons Learned

One ofthe lessons learned from this thesis is the need for greater consideration of

manipulation strength Greater care should have been taken in making sure the goals

seemed more salient to participants. This could have done through a cover story or

through asking participants to write out their goals or verbally commit to them. Such

interventions might have helped the manipulations to have an impact.

Another lesson learned is the importance ofpilot testing. Due to delays in the

automation ofthe ADAPT lab for several months and the need to get data collection done

by the end of Spring semester 2007 no pilot testing was done for the experiment. Pilot

testing could have caught the failure ofthe manipulations to work as they were

conceptualized to work and allowed time for reassessment. With the use ofa new

conceptualization ofspecific learning goals and the use ofnew measures for clarity of

goal discrepancy and magnitude ofgoal discrepancy careful pilot consideration of

whether they were working would have been very helpful. Pilot testing should have been

done, even with the time pressures involved, for the good ofthe experiment and testing

the theoretical model offered.
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One other lesson learned was a need for greater attention to how items are actually

read. For the measure ofgoal discrepancy clarity it was created with a theoretical

distinction with goal progress, as goal discrepancy clarity was only supposed to examine

how clear a participant felt the distance from his/her goal state was. While this difference

made sense conceptually, it did not mean that participants would necessarily be able to

make that distinction when actually filling out the questionnaire scale. As discussed

previously, participants did not seem to understand this distinction. Looking to the scale

post-experiment, the scale may be too loaded with content and fine-grained to expect

participants to distinguish it. The scale had both a goal clarity part and a goal discrepancy

part. The compound variable that resulted appears to have proved too complicated to get

the desired responses. The concepts would have been better served broken up into scales

ofgoal clarity and some other factor focused on discrepancy. How participants would see

and respond to scales needed to be more thought out in this thesis.
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Discussion ofresults found

While the manipulations were entangled in this thesis, significant results were

found for a number ofhypotheses that can potentially inform the body of literature of

task cognition and behavior effects and point to fixture areas for research.

One variable for which meaningful results were found was magnitude ofgoal

discrepancy. While goal discrepancy is talked about theoretically as important to goal-

directed behavior by Kanfer (1990) it has gone unmeasured in goal-setting research. The

use ofgoals set at the 85th percentile found in a number ofgoal-setting studies (Winter &

Latham, 1996), sees such manipulations as being ofgoal difficulty and just assumes

significant discrepancies between participant performance levels and ultimate goal states.

Goals set at the 85th percentile ofparticipant performance inherently mean that most

participants will never reach their set goals and will have significant goal and current

performance goal discrepancies.

This thesis created a measure for perceived magnitude ofdiscrepancy and found it

to have strong effects with a number ofvariables of interest. It was found to have a

correlation ofr = -.53 with self-efficacy after block 1 and a correlation ofr = -.58 after

block 3. In hierarchical regression, magnitude ofdiscrepancy was found to predict

incremental variance ofAR2 = .260 after the trait goal orientations and cognitive ability

were entered in the first step after block one, and AR2 = .302 after block 3. This effect

was conceptually suggested by Bandura and Cevone (1986), whom found that repeated

119



self-monitoring ofpoor performance lead to decreased self-efficacy. The larger the goal

discrepancy, the poorer current performance is compared to the goal state.

Magnitude ofdiscrepancy was also found to have significant positive

relationships with the withdrawal behaviors of fi'ustration and off-task thoughts. In

hierarchical regression, after block 1 magnitude ofdiscrepancy was found to predict

incremental variance ofAR2 = .239 after the trait goal orientations and cognitive ability

were entered in step one for fi'ustration. After block 3, magnitude ofdiscrepancy was

found to predict incremental variance ofAR2 = .251 for fi'ustration. For off-task thoughts

after block 1 magnitude ofdiscrepancy was found to predict incremental variance ofAR2

= .051 after the trait goal orientations and cognitive ability were entered in the first step.

After block 3, magnitude ofdiscrepancy was found to predict incremental variance of

AR2 = .142 for off-task thoughts. Both ofthese results suggest that greater magnitude of

goal discrepancy leads to greater levels oftask withdrawal by participants.

These results taken as a whole suggest that magnitude ofgoal discrepancy does

indeed play a significant impact in task related cognitions, supporting the theoretical

work of Kanfer (1990) and extending the work on self-efficacy and task withdrawal by

Bandura and Cevone (1986). Future research should examine these issues rrrore fully and

could potentially use the measure ofmagnitude ofgoal discrepancy developed in this

thesis.

While there were problems with the manipulations, the specific goal conditions

did in fact impact variables of interest. It was theorized that more specific goals would

result in greater magnitude ofdiscrepancy, as participants would be able to more clearly

see how far they were from their goals set at the 85th percentile. While the intervening
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variable ofgoal discrepancy clarity was not found to have a relationship with the goal

specificity manipulation, the goal specificity manipulation was found to have a

significant relationship with magnitude ofdiscrepancy in the MANCOVA run for the

process pathway variables. Looking to the correlations, Goal specificity had significant

correlations with magnitude ofdiscrepancy after the baseline trial ( r = .19) and after

block 1 ( r = .17). These were both in the correct direction, suggesting the conditions with

greater goal specificity had greater magnitude ofgoal discrepancy. Even with the failed

specificity manipulation check, these results are suggestive ofthe predicted relationship

ofgoal specificity and magnitude ofdiscrepancy. Future research needs to examine this

relationship with a cleaner manipulation to see if these results will still hold.

Conclusion

This thesis attempted to disentangle the confound that exists in the goal-setting

literature about learning and performance goals between goal content and goal

specificity. Due to manipulation problems, this thesis cannot offer compelling evidence

on the issue ofwhether learning and performance goal effects found in the literature are

due to goal content, goal specificity, or some combination ofboth. While we are unable

to answer the question that this thesis set forth to answer, this thesis does point the way

for future directions and potential pitfalls to avoid when examining the entanglement of

goal content and goal specificity. It also highlights the importance ofmagnitude ofgoal

discrepancy on task-related cognitions, a relationship that has been discussed

theoretically (Kanfer, 1990) but has not received empirical support until this thesis.

Future research needs to be done in this area ofgoal-setting to better understand goal
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content and goal specificity effects and hopefillly this thesis can help to inform such

future endeavors.
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Appendix A: Experimental Consent and DebriefForms

Consent Form

Project Title:

Tactical Radar Project

Investigator Name:

Gordon Schmidt

Description and Explanation of Procedure:

Participation in this study is completely voluntary. This research is being conducted as

part ofcompletion ofa master’s thesis. The Tactical Radar Project (TRP) is a study about

computer-based training, learning, and performance in a radar simulation. During the

study you will learn how to identify the attributes ofradar targets and how they should be

responded to within the simulation. You will also fill out some questionnaires to help us

understand your characteristics and how you work within the radar simulation. Ifyou

voluntarily agree to participate in this study, you will first answer a questionnaire online

and then schedule a lab session later on to perform the radar simulation part ofthis

experiment. Once you have indicated your consent below, the online questionnaire will

begin. It should take approximately 30 minutes (1 credit). It will ask questions about a

number ofyour characteristics relevant to the simulation task, as well as demographic

information and your SAT/ACT score. At the appointed time you have signed up for the

lab portion you will go to the ADAPT lab (204 Psychology Building) and perform the

computer radar simulation for approximately 3 and 1/2 hours (7 credits). You will be given

basic training on how to do the radar simulation task and will be given time to practice

the task. During the practice you will be asked questions about your reactions. At the end

ofthe practice sessions you will show what you have learned about the task. Awards are

available. One set ofawards will be given for the two people who answer the questions

the best, in the amounts of$20 and $10 respectively. Prizes will also be given to the 2

who do the best on the final session in amounts of$20 and $10 respectively. The awards

are independent ofeach other, so it is possible to win a prize in both categories. Ifyou

qualify for a prize you will contacted by the experimenter via the email address you have

provided at the end ofthe data collection period or the end ofthe spring semester, which

ever comes first.

Estimate Required Time:

30 minutes for online questionnaire (1 Psychology subject pool credit)

3 1/2 hours for the ADAPT lab session (7 Psychology subject pool credits)

Risks and/or Discomforts:
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No discomforts are expected, although you may experience some fatigue during the

experiment. Your privacy will be protected to the maximum extent allowable by the law

but there is a small about of risk of loss ofprivacy ofdata given in this experiment.

Benefits:

This study will give you experience with several often used psychological measures. You

will also gain experience in filling out online and computer-based surveys. As

employment and education move toward a more online focus this experience will prove

usefirl. You will gain experience in performing computer-based simulation tasks. Finally,

you will gain knowledge about the process ofpsychological research.

Researcher Contact Information:

If so desired, you will be able to view your responses and be firlly debriefed on what they

mean at a later date. The investigators are available to answer any questions you may

have about this study. Ifyou want firrther explanation you can contact the lead

experimenter (Gordon Schmidt, schmi306@msu.edu: 353-9166), the responsible project

investigator (Steve Kozlowski, PhD. (stevekoz@msu.edu; 353-8924), or the Head ofthe

Department ofPsychology, Neal Schmitt (schmitt@msu.edu, 353-9563).

IRB Contact Information:

Ifyou have questions with regard to your role and rights as a research participant, you

may contact Peter Vasilenko, Ph.D., Director ofHuman Research Protections (phone:

517-355-2180, fax: 517-432-4503, e-mail: irb@msu.edu. mailing address: 202 Olds Hall,

Michigan State University, East Lansing, MI 48824-1047), who is independent ofanyone

involved in this research project.

Consent Statement:

Please remember, your agreement to participate in this research is completely voluntary.

You are flee to withdraw this consent and discontinue participation in this experiment at

any time without penalty. If you choose to withdraw fi'om the experiment prior to its

completion, you will receive credit for the time spent in the study. Within one year of

your participation, a computer copy ofthis consent form can be provided to you upon

request.

If you voluntarily agree to participate in this experiment, you will be asked to check a

box below that indicates your consent. Also, you will be asked to report your NAME,

PID, and email address at the beginning ofthe online questionnaire. The reason that you

are asked for this information is to ensure that you receive firll due credit for your

participation in this study, and to contact you ifyou win an award. Your identity and
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your responses will be kept secure and confidential. Your privacy will be protected to the

maximum extent allowable by the law.
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Debriefing Form

Debriefing Sheet

Tactical Radar Project

The study in which you just participated was designed to examine how people

react to different types ofobjectives (i.e. goals) due to the way they are fi‘amed, and how

these reactions influence motivation, learning and performance We are also interested in

examining whether individuals’ different objectives lead to different types oftask

behaviors and task focus.

During this study, you operated a radar simulation known as TANDEM.

TANDEM simulates the complex physical performance, information processing, and

decision-making demands required to perform fast-paced, critical tasks. To perform the

TANDEM simulation, you needed to learn how to operate the task and develop strategies

for effective task performance. TANDEM required you to gather information about the

objects on the screen, make decisions, and take actions based on the information you

gathered. We will use the information gathered during the study to link your

performance on the task to your knowledge ofthe task.

In addition, we will examine how the objectives you possessed impacted these

outcomes. For example, the objective you had could have resulted in you spending more

time examining the task manual and feedback provided. They could have also led you to

’ engage in certain task behaviors more frequently. We will be able to test the relationship

between objectives, because different groups ofsubjects are receiving different types of

feedback during each session.

Ifyou have any questions about this study or would like to receive a copy ofthe

results when they are complete, please notify the investigator now. If; in the future, you

have any questions about the study or would like to receive the results when they are

complete, please call the investigator listed below. Finally, thank you for participating in

this study. If you have any other questions or comments please do not hesitate from

contacting the experimenter.

Investigators:

Gordon Schmidt 353-9166 schmi306@msu.edu

Steve Kozlowski 353-8924 stevekoz@msu.edu
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Appendix B: Scale Items Used

Goal Content Manipulation check

Please answer the following questions on your scantron sheet, starting with number 119.

The following questions ask you to rate the extent to which you were told and heard

the objectives listed below during this study. Please use the scale below to answer the

following questions:

1 2 3 4 5

Strongly Disagree Neither Agree Agree Strongly

Disagree nor Disagree Agree

During this session, were you told and did you hear that your objectives were to:

l. Successfully learn to make correct type/class/intent decisions and correctly

prosecute targets?

2. Master successfully combating inner and outer perimeter intrusions?

3. Master making speed queries?

4. Achieve a high score in TAP?

5. Get a high score in the TAP task?

6. Attempt to increase your score to a high level?
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Goal Specificity Manipulation check

Please answer the following questions on your scantron sheet, starting with number 119.

The following questions ask you to rate your agreement with the following

statements. Please use the scale below to answer the following questions:

5.

6.

1 2 3 4 5

Strongly Disagree Neither Agree Agree Strongly

Disagree nor Disagree Agree

. The objectives 1 was given today were vague in nature.

1 was unclear what my objectives were today for the experiment.

The objectives I was given today were well specified.

My objectives today set a clear standard.

It was clear what my objectives were today.

It was unclear what exactly my objectives set as a standard.

Goal Commitment (Hollenbeck, Klein, O’Leary, & Wright, 1989)

This set ofquestions asks you to rate your commitment to the goals you just wrote for

yourselfduring this study. Thinking about your goals, please use the scale shown below

to make your ratings for Questions 1-7.

1 2 3 4 5

Strongly Disagree Neither Agree Agree Strongly

Disagree nor Disagree Agree
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It’s hard for me to take my goals seriously.

It’s unrealistic for me to expect to reach my goals.

It is quite likely that my goals may need to be revised, depending on how things

go.

Quite fiankly, I don’t care if I achieve my goals or not.

I am strongly committed to pursuing my goals.

It wouldn’t take much for me to abandon my goals.

I think my goals are good goals to shoot for.

P
P
!
"

8
9
‘
5
"
?

Trait Goal Orientation Measure (VandeWalle, 1997, modified to fit general domain by

Nowakowski and Kozlowski, 2005)

This set ofquestions asks you describe your general work orientation. Please make your

ratings by clicking on one ofthe buttons below each question.

1 2 3 4 5 6

Strongly Moderately Slightly Slightly Moderately Strongly

Disagree Disagree Disagree Agree Agree Agree

1. I am willing to select a challenging assignment that I can learn a lot from

2. I often look for opportunities to develop new skills and knowledge.

3. I enjoy challenging and difficult tasks where I’ll learn new skills.

4. For me, development ofmy ability is important enough to take risks.

5. I prefer situations that require a high level of ability and talent.

6. I’m concerned with showing that I can perform better than others.

7. I try to figure out what it takes to prove my ability to others.

8. I enjoy it when others are aware ofhow well I am doing.

9. I prefer projects where I can prove my ability to others.
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10. I would avoid taking on a new task ifthere were a chance that I would appear

rather incompetent to others.

11. Avoiding a show oflow ability is more important to me than learning a new skill.

12. I’m concerned about taking on a task at work ifmy performance would reveal that

I had low ability.

13. I prefer to avoid situations where I might perform poorly.

State Goal Orientation (Adapted fi'om Button et al. 1996 to be a task specific state goal

orientation measure).

This set of items asks you a few questions about the task and your feelings throughout

training. Please use the scale shown below to make your ratings.

1 2 3 4 5

Strongly Disagree Neither Agree Agree Strongly

Disagree nor Disagree Agree

1. In this task the things I enjoy most are the things I do best.

2. The opinions other have on about how well I can do certain things in the task are

important to me.

3. I feel smart when I do something in the task without making any mistakes.

4. I like to be fairly confident that I can successfirlly perform aspects ofthis task

before I attempt them.

5. I like to work on elements ofthe task that I have done well on in the past.
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6.

7.

10.

ll.

12.

13.

14.

15.

16.

I feel smart when I can do better on the task than most other people.

Even if I know that I did a good job in the task, I’m satisfied only if others

recognize my accomplishments.

It is important to impress others by doing a good job on the task.

The opportunity to do challenging work within the task is important to me.

When I fail to complete a difficult aspect ofthe task, I plan to try harder the next

time I work on it.

I prefer to work on elements ofthis task that force me to learn new things.

The opportunity to learn new things in the task is important to me.

I do my best when I’m working on a fairly difficult aspect ofthe task.

When I have difficulty solving a problem within the task, I enjoy trying different

approaches to see which one will work.

On most aspects ofthis task, people can pretty much accomplish whatever they

set out to accomplish.

Your performance in this task increases with the amount ofeffort you put into it.

Metacognition (Ford et al., 1998).

For each ofthe items below, rate the extent to which you were thinking about these issues

during the past three practice trials. Please use the scale below to make your ratings and

make your ratings on the scantron sheet.

1 2 3 4 5

Never Rarely Sometimes Frequently Always
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10.

ll.

12.

l3.

14.

15.

16.

17.

l8.

19.

While practicing the simulation, 1 monitored how well I was learning the

requirements.

I thought carefully about my performance on the previous trial before selecting

what to study and practice.

As I performed in the practice trials, 1 evaluated how well I was learning the skills

ofthe simulation.

When my methods were not successful, I experimented with different procedures

for performing the task.

I considered the skills that needed the most work when choosing what to study

and practice.

I tried to monitor closely the areas where I needed the most study and practice.

I noticed where I made the most mistakes during practice and focused on

improving those areas.

I carefully determined what to study and practice in order to improve on

weaknesses identified in previous trials.

I used my performance on the previous trial to revise how 1 would approach the

task on the next trial.

I thought about new strategies for improving my performance.

I thought ahead to what I would do next to improve my performance.

I told myself things to encourage me to try harder.
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Clarity ofGoal Discrepancy

l 2 3 4 5

Strongly Disagree Neither Agree Agree Strongly

Disagree nor Disagree Agree

1. I have a clear idea how my current accomplishments conrpare with my

ultimate goals.

2. I am certain that I will know that I have met my goals.

3. I could give an accurate estimate ofhow far I am fi'om achieving my goal

levels.

4. I am certain how far I am from reaching my goals.

5. I can give a reasonable estimate ofmy current accomplishments and how

they compare to my goals.

6. I know the distance I am from my goal.
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Magnitude ofDiscrepancy

1 2 3 4 5

Very Far Moderate Close Very

Far Close

1. I am from reaching my goal.

2. When comparing my current level ofperformance to my goals, I am

to accomplishing my goals.

3. The distance to my goal is

4. The gap between my current performance and goal performance is

5. When thinking ofmy ultimate goal I feel I am a __ distance from it.

6. The goal I have seems from my current level ofperformance.
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Self-eflicacy (Kozlowski et a1. 1996).

This set ofquestions asks you to describe how you feel about your capabilities for

performing the simulation. Please use the scale shown below to make your ratings.

1 2 3 ' 4 5

Strongly Disagree Neither Agree Agree Strongly

Disagree nor Disagree Agree

1. I can meet the challenges ofthis simulation.

2. I am confident in my understanding ofhow information cues are related to

decisions.

3. I can deal with decisions under ambiguous conditions.

4. I am certain that 1 can manage the requirements ofthis task.

5. I believe that I will fare well in this task ifthe workload is increased.

6. I am confident that I can cope with this simulation if it becomes more complex.

7. I believe I can develop methods to handle changing aspects ofthis task.

8. I am certain I can cope with task components competing for my time.
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0,7Task Thoughts (Kanfer etal., 1994; adapted by Bell & Kozlowski, 2002).

For each of the items below, rate the extent to which you were thinking about these issues

during the past three practice trials.

1 2 3 4 5

Never Rarely Sometimes Frequently Always

l. I took “mental breaks” during the task.

2. I daydreamed while doing the task.

3. I lost interest in the task for short periods.

4. I thought about other things I have to do.

5. I did not focus my total attention on the task.

6. I thought about the difficulty ofthe task.

7. I thought about other things that have happened in the past few days.
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Frustration (Kanfer et al., 1994; adapted by Bell & Kozlowski, 2005).

For each ofthe items below, rate the extent to which you were thinking about these issues

during the past three practice trials.

1 2 3 4 5

Never Rarely Sometimes Frequently Always

1. I became fi'ustrated with my inability to improve my performance.

2. I thought about how poorly I was doing.

3. I was satisfied with my overall performance.

4. I got mad at myselfduring the task.

5. I wanted to give up.
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Knowledge Test (Bell & Kozlowski, 2002).

The following is a knowledge test about the simulation. Please use the scantron sheet to

answer the following questions. Bubble in the correct letter for each question, making

sure the question numbers match the answer spaces on your scantron sheet.

1]. If a Response is Given, what is the likely Intent ofthe target?

a. Military

b. Hostile

c. Civilian

d. Peaceful

2]. A submarine may have which ofthe following characteristics?

a. Speed 30 knots, Altitude/Depth —20, Communication time 85 seconds

b. Speed 30 knots, Altitude/Depth 0, Communication time 30 seconds

c. Speed 20 knots, Altitude/Depth 0, Communication time 80 seconds

(1. Speed 20 knots, Altitude/Depth —20, Communication time 90 seconds

3]. A Maneuvering Pattern ofCode Delta indicates the target is which ofthe

following?
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a. Air

b. Military

c. Surface

(1. Civilian

4]. A Blue Lagoon Direction ofOrigin indicates the target is which ofthe following?

a. Unknown

b. Sub

c. Civilian

d. Military

5]. If a target’s Altitude/Depth is 10 feet, what is the Type ofthe target?

a. Air

b. Surface

c. Submarine

(1. Unknown

6]. If a target’s Intelligence is Unavailable, what Class does this suggest for the

target?
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a. Air

b. Civilian

c. Military

(1. Unknown

7]. If a target’s characteristics are Communication Time = 20 seconds and Speed =

50 knots, which ofthe following actions should you take?

a. Choose Intent is Peacefirl

O
"

. Choose Type is Surface

c. Get another piece of information

Q
.

. Choose Type is Air

8]. A Communication Time of52 seconds indicates that the target is likely:

a. Air

b. Surface

c. Submarine

(1. Unknown

9]. If a target’s characteristics are Intelligence is Private and Maneuvering Pattern is

Code Foxtrot, which ofthe following actions should you take?

a. Choose Class is Military

140



b. Choose Intent is Peaceful

c. Choose Class is Civilian

(1. Choose Intent is Unknown

10]. If a target’s Maneuvering Pattern is Code Echo, this suggests that the target falls

into which category?

a. Class is Unknown

b. Class is Military

c. Class is Hostile

(1. Class is Peaceful

l 1]. If a target’s Speed is 40 knots, what does this suggest about the target?

a. The target is Air

b. The target is Surface

c. The target is Civilian

d. The target is Military

12]. Your Outer Defensive Perimeter is located at:

a. 64nm

b. 128 nm
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c. 256 nm

(1. 512nm

13]. If you’ve just noticed three targets near your inner perimeter, which ofthe

following should you do next?

a. Engage the target nearest the inner perimeter

b. Engage the fastest target near the inner perimeter

c. Zoom-Out to check the outer perimeter

d. Zoom-In to check how close targets are to the inner perimeter

14]. If you Zoom-Out to find three targets clustered around your Outer Perimeter,

how would you determine which target is the marker target?

a. Check to see which target is closest to the outer perimeter

b. Check the speeds ofthe targets

c. Check to see which target is Civilian

d. Check to see which target is Hostile

15]. What is the purpose of marker targets?

a. To determine which Targets are Hostile and which are Peacefirl

b. To locate your Inner Defensive Perimeter
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c. To quickly determine the speeds oftargets near your perimeters

d. To locate your Outer Defensive Perimeter

16]. Which ofthe following pieces of information is NOT useful for prioritizing

targets?

a. The distance of targets from the outer defensive perimeter

b. Whether the target is peacefirl or hostile

c. The distance oftargets from the inner defensive perimeter

d. The speed oftargets near your inner and outer defensive perimeters

17]. Which ofthe following functions is most useful for identifying marker targets?

a. Zoom-in

b. Right-button feedback

c. Engage Shoot or Clear

(1. Zoom-out

18]. If three Targets are about 10 miles outside your outer defensive perimeter, which

ofthe following should you do to prioritize the Targets?

a. Engage the fastest Target

b. Engage the hostile Target
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c. Engage the closest Target

(1. It makes no difference in what order you engage the Targets

19]. On the average, approximately how many Targets pop—up during each practice

trial?

20]. Which ofthe following would be the most effective strategy for defending your

outer defensive perimeter?

a. Zoom-out to 128 nm, locate the Marker Targets, and check the speed oftargets

near the outer perimeter

b. Zoom-out to 256 nm, locate the Marker Targets, and check the speed oftargets

near the outer perimeter

c. Zoom—out to 128 nm, locate a Hostile Air Target, and check the speed of

targets near that target

(1. Zoom-out to 256 nm, locate a Hostile Air Target, and check the speed of

targets near that target
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21]. If all penalty intrusions cost -100 points, which would be the most effective

strategy?

a. Do not allow any Targets to enter your Inner Defensive perimeter, even if it

means allowing targets to cross your Outer Defensive perimeter

b. Do not allow any Targets to enter your Outer Defensive perimeter, even if it

means allowing targets to cross your Inner Defensive perimeter

c. Defend both your Inner and Outer Defensive perimeters equally

(1. None ofthese are effective strategies

1 1]. It is important to make trade-offs between targets:

a. That are Hostile and those that are Peaceful

b. Approaching your Inner and Outer perimeters

c. That are Civilian and those that are Military

(1. That have already crossed your Inner Defensive perimeter, and those that are

approaching your Outer Defensive perimeter

145



146

A
p
p
e
n
d
i
x
C
:
E
x
p
e
r
i
m
e
n
t
a
l
R
e
s
u
l
t
s

,

T
a
b
l
e
2

.
M
e
a
n
_
s
_
,
S
t
a
n
d
a
r
d
D
e
v
i
a
t
i
o
n
s
a
n
d
C
o
r
r
e
l
a
t
i
o
n
s
o
f
E
x
p
e
r
i
m
e
n
t
a
l
V
a
r
i
a
b
l
e
s

 

M
e
a
n

S
D

6

 

1
.
G
o
a
l
T
y
p
e

0
=
L
e
a
r
n
i
n
g

1
=
P
e
r
f
o
r
m
a
n
c
e

2
.
S
p
e
c
i
fi
c
i
t
y

0
=
V
a
g
u
e

l
=
S
p
e
c
i
fi
c

3
.
S
t
a
n
d
a
r
d
i
z
e
d

S
A
T
/
A
C
T

4
.
T
r
a
i
t
M
a
s
t
e
r
y
G
o
a
l

O
r
i
e
n
t
a
t
i
o
n

5
.

T
r
a
i
t
P
e
r
f
o
r
m
a
n
c
e

P
r
o
v
e
G
o
a
l
O
r
i
e
n
t
a
t
i
o
n

6
.
T
r
a
i
t
P
e
r
f
o
r
m
a
n
c
e

A
v
o
i
d
G
o
a
l
O
r
i
e
n
t
a
t
i
o
n

7
.

T
r
a
i
n
i
n
g
B
l
o
c
k

1

G
o
a
l
C
o
m
m
i
t
m
e
n
t

8
.
T
r
a
i
n
i
n
g
B
l
o
c
k
2
G
o
a
l

C
o
m
m
i
t
m
e
n
t

9
.
T
r
a
i
n
i
n
g
B
l
o
c
k
3
G
o
a
l

C
o
m
m
i
t
m
e
n
t

1
0
.

C
l
a
r
i
t
y
o
f
G
o
a
l

D
i
s
c
r
e
p
a
n
c
y
a
f
t
e
r

b
a
s
e
l
i
n
e

1
1
.

C
l
a
r
i
t
y
o
f
G
o
a
l

D
i
s
c
r
e
p
a
n
c
y
a
f
t
e
r
b
l
o
c
k

1 1
2
.

C
l
a
r
i
t
y
o
f
G
o
a
l

D
i
s
c
r
e
p
a
n
c
y
a
f
t
e
r
b
l
o
c
k

2

0
.
5
2

0
.
5
0

0
.
1
2

4
.
3
6

4
.
0
4

3
.
2
8

3
.
8
1

3
.
7
2

3
.
7
8

3
.
5
4

3
.
6
6

3
.
7
4

0
.
5
0

0
.
5
0

0
.
7
3

1
.
1
8

1
.
1
2

0
.
9
6

0
.
6
1

0
.
6
7

0
.
6
9

0
.
6
5

0
.
6
1

0
.
6
4

-
0
0
4

-
0
.
0
9

0
.
0
1

-
0
.
0
4

-
0
.
0
7

0
.
1
0

0
.
0
7

0
.
0
8

0
.
0
3

0
.
0
3

0
.
0
1

0
.
0
1

-
0
.
0
2

0
.
0
2

0
.
1
2

-
0
.
0
6

-
0
.
0
6

-
0
.
0
7

0
.
0
3

0
.
0
5

0
.
0
4

0
.
1
2

0
.
1
5

-
0
.
0
1

0
.
0
0

0
.
0
4

0
.
0
7

0
.
0
3

0
.
1
1

0
.
0
8

0
.
4
5

-
0
.
1
4

0
.
1
6

0
.
0
9

0
.
0
3

0
.
1
4

0
.
1
2

0
.
1
3

0
.
1
9

0
.
0
3

0
.
0
9

0
.
0
8

0
.
0
4

0
.
0
5

0
.
0
7

-
0
.
1
5

-
0
.
1
1

-
0
.
1
5

-
0
.
0
3

0
.
0
5

0
.
0
3

0
.
6
9

0
.
6
3

0
.
4
3

0
.
3
1

0
.
3
0

0
.
7
7

0
.
3
5

0
.
3
5

0
.
3
5

0
.
3
2

0
.
5
0

0
.
3
4

0
.
4
0

0
.
4
8

0
.
5
4

N
o
t
e
.
N
=
2
5
4

f
o
r

a
l
l
r
e
l
a
t
i
o
n
s
h
i
p
s
b
u
t
t
h
o
s
e
w
i
t
h
c
o
g
n
i
t
i
v
e
e
f
f
o
r
t
,
f
o
r
w
h
i
c
h
N
=

1
5
1
.
C
o
r
r
e
l
a
t
i
o
n
s

i
n
B
O
L
D

a
r
e
s
i
g
n
i
fi
c
a
n
t

a
t
t
h
e
p
=

0
.
0
5

l
e
v
e
l
(
2
-
t
a
i
l
e
d
)
.



147

T
a
b
l
e
2

]
c
o
n
t
’
d
]
.
 

M
e
a
n

S
D

1
2

3
4

5
6

7
8

9
1
0

l
l

1
2
  

l
3
.

C
l
a
r
i
t
y
o
f
G
o
a
l

D
i
s
c
r
e
p
a
n
c
y
a
f
t
e
r
b
l
o
c
k

3
3
.
8
9

0
.
6
8

0
.
0
0

0
.
0
3

0
.
1
1

0
.
0
6

-
0
.
0
1

-
0
.
0
9

0
.
2
7

0
.
3
1

0
.
4
0

0
.
4
4

0
.
5
0

0
.
6
8

1
4
.
M
a
g
n
i
t
u
d
e
o
f
G
o
a
l

D
i
s
c
r
e
p
a
n
c
y
a
f
t
e
r

b
a
s
e
l
i
n
e

3
.
5
8

0
.
8
2

0
.
1
0

0
.
1
9

-
0
.
0
5

-
0
.
0
1

0
.
0
9

-
0
.
0
2

-
0
.
4
2

-
0
.
3
4

-
0
.
3
0

-
0
.
2
6

-
0
.
1
8

-
0
.
0
5

1
5
.
M
a
g
n
i
t
u
d
e
o
f
G
o
a
l

D
i
s
c
r
e
p
a
n
c
y
a
f
t
e
r
b
l
o
c
k

1
3
.
0
8

0
.
8
9

0
.
0
8

0
.
1
7

-
0
.
1
7

0
.
0
1

-
0
.
0
1

0
.
0
2

-
0
.
3
0

-
0
.
3
9

-
0
.
4
1

-
0
.
2
3

-
0
.
3
1

-
0
.
3
0

1
6
.
M
a
g
n
i
t
u
d
e
o
f
G
o
a
l

D
i
s
c
r
e
p
a
n
c
y
a
f
t
e
r
b
l
o
c
k

2
2
.
7
4

0
.
9
9

0
.
0
8

0
.
1
1

-
0
.
2
2

-
0
.
0
5

-
0
.
1
0

0
.
0
6

-
0
.
2
3

-
0
.
2
9

-
0
.
3
9

-
0
.
1
7

-
0
.
3
3

-
0
.
3
3

1
7
.
M
a
g
n
i
t
u
d
e
o
f
G
o
a
l

'

D
i
s
c
r
e
p
a
n
c
y
a
f
t
e
r
b
l
o
c
k

3
2
.
4
6

1
.
0
3

0
.
0
6

0
.
0
8

-
0
.
2
1

-
0
.
0
6

-
0
.
0
5

0
.
0
4

-
0
.
1
4

-
0
.
1
9

-
0
.
3
0

-
0
.
1
2

-
0
.
3
0

-
0
.
2
9

1
8
.
S
t
a
t
e
M
a
s
t
e
r
y
G
o
a
l

O
r
i
e
n
t
a
t
i
o
n
a
f
t
e
r
b
l
o
c
k
l

3
.
7
3

0
.
5
0

0
.
0
0

-
0
.
1
2

-
0
.
0
4

0
.
1
5

-
0
.
0
1

-
0
.
2
5

0
.
4
5

0
.
5
0

0
.
4
6

0
.
4
1

0
.
3
8

0
.
3
2

1
9
.
S
t
a
t
e
M
a
s
t
e
r
y
G
o
a
l

O
r
i
e
n
t
a
t
i
o
n

a
f
t
e
r
b
l
o
c
k
3

3
.
8
0

0
.
5
5

-
0
.
0
2

-
0
.
1
1

0
.
0
4

0
.
0
8

0
.
0
3

-
0
.
2
2

0
.
3
2

0
.
4
0

0
.
4
9

0
.
4
0

0
.
2
9

0
.
4
0

2
0
.
S
t
a
t
e
P
e
r
f
o
r
m
a
n
c
e

G
o
a
l
O
r
i
e
n
t
a
t
i
o
n
a
f
t
e
r

b
l
o
c
k
l

3
.
4
3

0
.
4
9

-
0
.
1
4

0
.
0
7

0
.
1
2

0
.
0
3

0
.
2
8

0
.
2
2

0
.
0
3

0
.
0
7

0
.
0
9

0
.
1
6

0
.
1
6

0
.
2
0

2
1
.
S
t
a
t
e
P
e
r
f
o
r
m
a
n
c
e

G
o
a
l
O
r
i
e
n
t
a
t
i
o
n
a
f
t
e
r

b
l
o
c
k
3

3
.
3
9

0
.
5
5

-
0
.
1
7

0
.
0
7

0
.
1
1

-
0
.
0
4

0
.
2
3

0
.
2
2

0
.
0
0

0
.
0
7

0
.
1
4

0
.
1
3

0
.
1
1

0
.
2
8

2
2
.

M
e
t
a
c
o
g
n
i
t
i
o
n

a
f
t
e
r

B
l
o
c
k
l

3
.
8
7

0
.
6
4

0
.
0
9

-
0
.
0
8

0
.
0
6

0
.
0
8

0
.
0
8

-
0
.
0
8

0
.
3
2

0
.
3
3

0
.
3
5

0
.
2
1

0
.
2
5

0
.
2
2

2
3
.
M
e
t
a
c
o
g
n
i
t
i
o
n
a
f
t
e
r

,

b
l
o
c
k
3

3
.
8
7

0
.
7
0

0
.
0
2

-
0
.
0
3

0
.
1
2

0
.
0
7

0
.
0
6

-
0
.
1
8

0
.
3
2

0
.
3
5

0
.
4
2

0
.
2
6

0
.
2
8

0
.
3
2

2
4
.
S
e
l
f
-
e
f
fi
c
a
c
y
a
f
t
e
r

b
l
o
c
k
l

3
.
4
8

0
.
7
0

-
0
.
0
1

-
0
.
1
5

0
.
1
7

0
.
1
5

0
.
0
8

-
0
.
2
3

0
.
3
0

0
.
4
1

0
.
4
3

0
.
2
8

0
.
2
9

0
.
3
1

N
o
t
e
.
N
=
2
5
4

f
o
r

a
l
l
r
e
l
a
t
i
o
n
s
h
i
p
s
b
u
t
t
h
o
s
e
w
i
t
h
c
o
g
n
i
t
i
v
e
e
f
f
o
r
t
,
f
o
r
w
h
i
c
h
N
=

1
5
1
.
C
o
r
r
e
l
a
t
i
o
n
s

i
n
B
O
L
D

a
r
e
s
i
g
n
i
fi
c
a
n
t

a
t
t
h
e
p
=

0
.
0
5

l
e
v
e
l
(
2
-
t
a
i
l
e
d
)
.



148

T
a
b
l
e
2

]
c
o
n
t
’
d
)
.
 

M
e
a
n

S
D

1
2

3
4

5
6

7
8

9
1
0

l
l

1
2

2
5
.
S
e
l
f
-
e
f
f
i
c
a
c
y
a
f
t
e
r

b
l
o
c
k
3

3
.
7
6

0
.
7
6

-
0
.
1
0

-
0
.
1
5

0
.
1
9

0
.
1
0

0
.
0
9

-
0
.
1
6

0
.
3
1

0
.
3
7

0
.
4
6

0
.
2
8

0
.
3
6

0
.
3
9

2
6
.

F
r
u
s
t
r
a
t
i
o
n
a
f
t
e
r

B
l
o
c
k
l

2
.
5
4

0
.
7
5

0
.
0
3

0
.
0
8

-
0
.
2
4

-
0
.
1
3

-
0
.
0
2

0
.
2
1

-
0
.
2
3

-
0
.
3
2

-
0
.
3
4

-
0
.
1
6

-
0
.
1
7

«
0
.
1
9

2
7
.
F
r
u
s
u
’
a
t
i
o
n
a
f
t
e
r

b
l
o
c
k
3

2
.
2
4

0
.
7
4

0
.
0
5

0
.
1
2

-
0
.
2
0

-
0
.
0
6

-
0
.
0
4

0
.
1
9

-
0
.
3
2

-
0
.
4
3

-
0
.
5
1

-
0
.
2
1

-
0
.
2
4

-
0
.
2
7

2
8
.

O
f
f
-
t
a
s
k
T
h
o
u
g
h
t
s

a
f
t
e
r
B
l
o
c
k
l

1
.
8
7

0
.
7
1

0
.
0
5

-
0
.
0
3

-
O
.
1
2

-
0
.
1
0

-
0
.
0
3

0
.
1
3

-
0
.
2
6

-
0
.
3
7

-
0
.
3
9

-
0
.
1
1

-
0
.
1
3

-
0
.
2
0

2
9
.
O
f
f
-
t
a
s
k
T
h
o
u
g
h
t
s

a
f
t
e
r
b
l
o
c
k
3

1
.
9
0

0
.
8
5

0
.
0
1

0
.
0
0

-
0
.
1
3

-
0
.
0
4

0
.
0
2

0
.
1
1

-
0
.
3
0

-
0
.
3
8

-
0
.
4
9

-
0
.
1
7

-
0
.
2
2

-
0
.
2
8

3
0
.

B
a
s
i
c
K
n
o
w
l
e
d
g
e

a
f
t
e
r
B
l
o
c
k
l

8
.
5
0

2
.
2
7

0
.
0
6

-
0
.
0
5

0
.
3
6

0
.
1
3

0
.
1
0

-
0
.
1
4

0
.
0
8

0
.
1
7

0
.
1
2

-
0
.
0
2

0
.
0
8

0
.
1
2

3
1
.
S
t
r
a
t
e
g
i
c
K
n
o
w
l
e
d
g
e

a
f
t
e
r
b
l
o
c
k
l

6
.
1
7

2
.
4
7

-
0
.
1
5

0
.
0
1

0
.
3
8

0
.
1
0

0
.
1
3

-
0
.
0
3

-
0
.
0
5

0
.
0
3

0
.
0
2

-
0
.
0
1

0
.
1
1

0
.
0
2

3
2
.

B
a
s
i
c
K
n
o
w
l
e
d
g
e

a
f
t
e
r
B
l
o
c
k
3

9
.
4
6

2
.
0
2

0
.
0
0

0
.
0
0

0
.
2
8

0
.
0
9

0
.
0
3

-
0
.
1
1

0
.
0
5

0
.
1
6

0
.
1
6

-
0
.
0
3

0
.
1
1

0
.
0
9

3
3
.
S
t
r
a
t
e
g
i
c
K
n
o
w
l
e
d
g
e

a
f
t
e
r
b
l
o
c
k
3

7
.
5
1

2
.
4
8

-
0
.
0
9

-
0
.
0
1

0
.
4
2

0
.
0
4

0
.
0
7

-
0
.
1
0

0
.
0
2

0
.
0
8

0
.
1
1

-
0
.
0
3

0
.
0
3

0
.
0
0

3
4
.
C
o
g
n
i
t
i
v
e
E
f
f
o
r
t

B
l
o
c
k
l

4
3
5
.
8
5

2
3
.
4
1

0
.
0
2

0
.
0
7

0
.
0
7

0
.
1
2

0
.
1
2

0
.
1
9

0
.
0
0

0
.
0
1

0
.
0
2

-
0
.
0
9

-
0
.
0
6

0
.
0
7

3
5
.
C
o
g
n
i
t
i
v
e
E
f
f
o
r
t

B
l
o
c
k
2

3
8
1
.
8
6

9
0
.
4
8

0
.
2
0

0
.
1
0

-
0
.
2
8

-
0
.
0
7

0
.
0
5

0
.
0
5

0
.
0
1

0
.
0
3

-
0
.
0
4

0
.
0
8

0
.
0
2

0
.
0
3

3
6
.
C
o
g
n
i
t
i
v
e
E
f
f
o
r
t

B
l
o
c
k
3

2
8
6
.
4
2

1
4
4
.
0
0

0
.
0
5

0
.
0
7

-
0
.
2
5

-
0
.
0
4

-
0
.
0
2

0
.
0
7

0
.
0
0

0
.
0
6

0
.
0
2

0
.
0
4

0
.
0
5

0
.
0
1

N
o
t
e
.
N
=
2
5
4
f
o
r

a
l
l
r
e
l
a
t
i
o
n
s
h
i
p
s
b
u
t
t
h
o
s
e
w
i
t
h
c
o
g
n
i
t
i
v
e
e
f
f
o
r
t
,
f
o
r
w
h
i
c
h
N
=

1
5
1
.
C
o
r
r
e
l
a
t
i
o
n
s
i
n
B
O
L
D

a
r
e
s
i
g
n
i
fi
c
a
n
t

a
t
t
h
e
p
=

0
.
0
5

l
e
v
e
l
(
2
-
t
a
i
l
e
d
)
.



149

T
a
b
l
e
2

(
c
o
n
t
’
d
)
.

 

M
e
a
n

S
D

1
2

3
4

5
6

7
8

9
1
0

l
l

1
2
 

3
7
.

F
e
e
d
b
a
c
k

R
e
fl
e
c
t
i
o
n
B
l
o
c
k
l

1
5
8
.
7
3

4
1
.
7
2

0
.
1
1

0
.
1
4

-
0
.
0
5

0
.
0
6

0
.
1
0

-
0
.
0
8

0
.
0
1

0
.
0
6

0
.
0
4

-
0
.
0
6

0
.
0
3

0
.
0
1

3
8
.

F
e
e
d
b
a
c
k

R
e
fl
e
c
t
i
o
n
B
l
o
c
k
2

1
1
4
.
9
5

3
7
.
1
2

0
.
0
6

0
.
0
3

-
0
.
0
1

-
0
.
0
5

0
.
0
3

-
0
.
0
3

-
0
.
0
5

0
.
0
3

0
.
0
9

-
0
.
0
2

0
.
0
7

-
0
.
0
4

3
9
.

F
e
e
d
b
a
c
k

R
e
fl
e
c
t
i
o
n
B
l
o
c
k
3

8
6
.
6
7

3
0
.
7
2

-
0
.
0
3

0
.
0
5

0
.
0
3

-
0
.
0
4

0
.
0
1

-
0
.
0
4

-
0
.
1
1

-
0
.
0
6

0
.
0
4

-
0
.
0
1

0
.
0
6

-
0
.
0
9

4
0
.
B
l
o
c
k

1
T
o
t
a
l

S
u
r
f
a
c
e
T
a
s
k
E
f
f
o
r
t

2
1
.
5
1

5
.
7
0

-
0
.
0
9

-
0
.
0
1

0
.
3
0

0
.
0
1

0
.
0
2

0
.
0
0

0
.
0
6

0
.
0
7

0
.
0
2

0
.
0
2

0
.
0
7

0
.
0
9

4
1
.
B
l
o
c
l
e
i
g
h

P
r
i
o
r
i
t
y
T
a
r
g
e
t
s

E
n
g
a
g
e
d

8
.
4
6

4
.
9
9

0
.
0
2

0
.
0
0

0
.
3
3

0
.
0
5

0
.
0
9

-
0
.
0
5

0
.
0
0

0
.
0
7

0
.
0
0

-
0
.
1
2

0
.
0
3

0
.
0
3

4
2
.
B
l
o
c
k

1
M
a
r
k
e
r

T
a
r
g
e
t
s
H
o
o
k
e
d

0
.
7
8

1
.
7
4

-
0
.
2
0

0
.
0
0

0
.
2
6

-
0
.
0
1

0
.
0
4

0
.
0
0

0
.
0
3

0
.
0
4

0
.
0
4

0
.
0
4

0
.
1
0

0
.
0
5

4
3
.
B
l
o
c
k

1
T
o
t
a
l

Z
o
o
m
s

1
9
.
3
9

2
2
.
2
0

-
0
.
3
3

0
.
1
6

0
.
1
1

0
.
0
1

0
.
0
1

0
.
0
4

-
0
.
0
3

-
0
.
0
5

-
0
.
0
3

-
0
.
0
4

0
.
0
0

0
.
0
3

4
4
.
B
l
o
c
k

1
T
o
t
a
l

E
x
p
l
o
r
a
t
o
r
y
E
f
f
o
r
t

2
8
.
6
3

2
3
.
8
2

-
0
.
3
2

0
.
1
5

0
.
1
9

0
.
0
2

0
.
0
3

0
.
0
2

-
0
.
0
2

-
0
.
0
3

-
0
.
0
2

-
0
.
0
6

0
.
0
1

0
.
0
4

4
5
.
B
l
o
c
k
3
T
o
t
a
l

S
u
r
f
a
c
e
T
a
s
k
E
f
f
o
r
t

2
9
.
1
0

7
.
6
3

-
0
.
1
3

-
0
.
0
4

0
.
1
7

0
.
0
3

0
.
0
6

0
.
0
0

0
.
0
9

0
.
1
2

0
.
0
9

0
.
1
1

0
.
1
1

0
.
1
8

4
6
.
B
l
o
c
k
3
I
-
I
i
g
h

P
r
i
o
r
i
t
y
T
a
r
g
e
t
s

E
n
g
a
g
e
d

1
3
.
1
6

5
.
4
4

-
0
.
0
9

-
0
.
0
8

0
.
2
1

0
.
0
8

0
.
1
3

-
0
.
0
3

0
.
0
9

0
.
1
3

0
.
1
1

-
0
.
0
5

0
.
0
8

0
.
0
9

4
7
.
B
l
o
c
k
3
M
a
r
k
e
r

T
a
r
g
e
t
s
H
o
o
k
e
d

3
.
5
7

3
.
4
9

-
0
.
1
3

0
.
0
7

0
.
4
1

0
.
0
7

0
.
1
0

-
0
.
1
0

0
.
0
1

0
.
1
0

0
.
1
1

-
0
.
0
4

0
.
0
2

-
0
.
0
6

4
8
.
B
l
o
c
k
3
T
o
t
a
l

Z
o
o
m
s

3
2
.
5
1

3
2
.
9
0

-
0
.
2
4

0
.
0
9

0
.
2
2

0
.
0
2

0
.
0
6

0
.
0
0

-
0
.
0
7

0
.
0
0

0
.
0
2

-
0
.
0
7

0
.
0
4

-
0
.
0
5

N
o
t
e
.
N
=
2
5
4
f
o
r

a
l
l
r
e
l
a
t
i
o
n
s
h
i
p
s
b
u
t
t
h
o
s
e
w
i
t
h
c
o
g
n
i
t
i
v
e
e
f
f
o
r
t
,
f
o
r
w
h
i
c
h
N
=

1
5
1
.
C
o
r
r
e
l
a
t
i
o
n
s

i
n
B
O
L
D

a
r
e
s
i
g
n
i
fi
c
a
n
t

a
t
t
h
e
p
=

0
.
0
5

l
e
v
e
l
(
2
-
t
a
i
l
e
d
)
.



150

T
a
b
l
e
2

g
c
o
n
t
’
d
]
.
 

M
e
a
n

S
D

1
2

3
4

5
6

7
8

9
1
0

l
l

1
2

4
9
.
B
l
o
c
k
3
T
o
t
a
l

E
x
p
l
o
r
a
t
o
r
y
E
f
f
o
r
t

4
9
.
2
4

3
5
.
2
9

-
0
.
2
5

0
.
0
8

0
.
2
8

0
.
0
4

0
.
0
9

-
0
.
0
2

-
0
.
0
5

0
.
0
3

0
.
0
4

-
0
.
0
8

0
.
0
5

-
0
.
0
4

5
0
.
T
r
i
a
l
1
0
S
u
r
f
a
c
e

T
a
s
k
E
f
f
o
r
t

1
0
.
2
4

2
.
5
6

-
0
.
1
7

0
.
0
0

0
.
1
3

0
.
0
2

0
.
0
7

0
.
0
8

0
.
0
4

0
.
0
1

-
0
.
0
2

0
.
0
9

0
.
0
5

0
.
1
1

5
1
.
T
r
i
a
l
1
0
H
i
g
h

P
r
i
o
r
i
t
y
T
a
r
g
e
t
s

E
n
g
a
g
e
d

5
3
.
6
6

1
6
.
3
8

-
0
.
0
9

-
0
.
0
4

0
.
1
9

0
.
0
6

0
.
0
9

-
0
.
0
9

0
.
0
8

0
.
0
7

0
.
1
3

0
.
0
3

0
.
0
8

0
.
1
2

5
2
.
T
r
i
a
l
1
0
M
a
r
k
e
r

T
a
r
g
e
t
s
H
o
o
k
e
d

1
2
.
9
5

1
3
.
0
8

-
0
.
1
1

0
.
0
9

0
.
3
7

0
.
0
3

0
.
0
1

-
0
.
0
5

0
.
0
3

0
.
0
5

0
.
0
7

0
.
0
2

0
.
0
7

-
0
.
0
4

5
3
.
T
r
i
a
l
1
0
T
o
t
a
l

S
c
o
r
e

8
1
6
.
0
6

3
9
4
.
1
4

-
0
.
0
8

0
.
0
1

0
.
3
7

0
.
1
4

0
.
1
4

-
0
.
1
4

0
.
1
5

0
.
1
8

0
.
2
3

0
.
0
6

0
.
1
7

0
.
1
3

5
4
.
T
r
i
a
l
1
0
B
a
s
i
c

S
c
o
r
e

8
5
5
.
1
2

3
7
0
.
4
9

-
0
.
0
6

0
.
0
1

0
.
3
3

0
.
1
4

0
.
1
4

-
0
.
1
3

0
.
1
5

0
.
1
8

0
.
2
3

0
.
0
6

0
.
1
6

0
.
1
3

5
5
.
T
r
i
a
l
1
0
S
t
r
a
t
e
g
i
c

S
c
o
r
e

-
3
9
.
0
6

5
3
.
2
6

-
0
.
1
7

0
.
0
2

0
.
4
0

0
.
0
5

0
.
0
7

-
0
.
1
0

0
.
1
0

0
.
1
0

0
.
1
5

0
.
0
1

0
.
1
3

0
.
0
5

5
6
.
T
r
i
a
l

1
1
S
u
r
f
a
c
e

T
a
s
k
E
f
f
o
r
t

2
4
.
2
4

7
.
3
2

-
0
.
1
5

-
0
.
0
4

0
.
0
6

-
0
.
0
1

0
.
0
2

0
.
0
7

0
.
0
6

0
.
0
4

-
0
.
0
1

0
.
1
2

0
.
0
3

0
.
1
1

5
7
.
T
r
i
a
l

1
1
T
o
t
a
l

S
c
o
r
e

6
.
1
0

1
0
1
1
.
7
7

-
O
.
1
0

0
.
0
1

0
.
4
6

0
.
0
7

0
.
1
4

0
.
0
4

0
.
1
2

0
.
1
7

0
.
1
8

0
.
0
6

0
.
1
3

0
.
2
0

N
o
t
e
.
N
=
2
5
4

f
o
r

a
l
l
r
e
l
a
t
i
o
n
s
h
i
p
s
b
u
t
t
h
o
s
e
w
i
t
h
c
o
g
n
i
t
i
v
e
e
f
f
o
r
t
,
f
o
r
w
h
i
c
h
N
=

1
5
1
.
C
o
r
r
e
l
a
t
i
o
n
s
i
n
B
O
L
D

a
r
e
s
i
g
n
i
fi
c
a
n
t

a
t
t
h
e
p
=

0
.
0
5

l
e
v
e
l
(
2
-
t
a
i
l
e
d
)
.



151

T
a
b
l
e
2

(
c
o
n
t
’
d
)
.
 

M
e
a
n

S
D

l
3

1
4

1
5

l
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4
 

1
3
.

C
l
a
r
i
t
y
o
f
G
o
a
l

D
i
s
c
r
e
p
a
n
c
y
a
f
t
e
r
b
l
o
c
k

3
3
.
8
9

0
.
6
8

1
4
.

M
a
g
n
i
t
u
d
e
o
f
G
o
a
l

D
i
s
c
r
e
p
a
n
c
y
a
f
t
e
r

b
a
s
e
l
i
n
e

3
.
5
8

0
.
8
2

—
0
.
0
9

1
5
.

M
a
g
n
i
t
u
d
e
o
f
G
o
a
l

D
i
s
c
r
e
p
a
n
c
y
a
f
t
e
r
b
l
o
c
k

1
3
.
0
8

0
.
8
9

-
0
.
3
9

0
.
5
3

1
6
.

M
a
g
n
i
t
u
d
e
o
f
G
o
a
l

D
i
s
c
r
e
p
a
n
c
y
a
f
t
e
r
b
l
o
c
k

2
2
.
7
4

0
.
9
9

-
0
.
4
8

0
.
3
3

0
.
7
2

1
7
.

M
a
g
n
i
t
u
d
e
o
f
G
o
a
l

D
i
s
c
r
e
p
a
n
c
y
a
f
t
e
r
b
l
o
c
k

3
2
.
4
6

1
.
0
3

-
0
.
5
6

0
.
1
8

0
.
5
7

0
.
8
0

1
8
.
S
t
a
t
e
M
a
s
t
e
r
y
G
o
a
l

O
r
i
e
n
t
a
t
i
o
n
a
f
t
e
r
b
l
o
c
k

1
3
.
7
3

0
.
5
0

0
.
4
5

-
0
.
2
7

-
0
.
4
0

-
0
.
3
6

-
0
.
3
0

1
9
.
S
t
a
t
e
M
a
s
t
e
r
y
G
o
a
l

O
r
i
e
n
t
a
t
i
o
n
a
f
t
e
r
b
l
o
c
k
3

3
.
8
0

0
.
5
5

0
.
5
6

-
0
.
1
8

-
0
.
3
7

-
0
.
4
4

-
0
.
4
2

0
.
6
8

2
0
.
S
t
a
t
e
P
e
r
f
o
r
m
a
n
c
e

G
o
a
l
O
r
i
e
n
t
a
t
i
o
n
a
f
t
e
r

b
l
o
c
k

1
3
.
4
3

0
.
4
9

0
.
2
3

0
.
0
2

-
0
.
0
6

-
0
.
1
3

-
0
.
1
3

0
.
1
4

0
.
2
6

2
1
.
S
t
a
t
e
P
e
r
f
o
r
m
a
n
c
e

G
o
a
l
O
r
i
e
n
t
a
t
i
o
n
a
f
t
e
r

b
l
o
c
k
3

-
3
.
3
9

0
.
5
5

0
.
3
8

-
0
.
0
1

-
0
.
1
5

-
0
.
2
3

-
0
.
2
7

0
.
1
8

0
.
3
8

0
.
7
8

2
2
.

M
e
t
a
c
o
g
n
i
t
i
o
n
a
f
t
e
r

B
l
o
c
k

1
3
.
8
7

0
.
6
4

0
.
2
8

-
0
.
0
9

-
0
.
2
5

-
0
.
3
1

-
0
.
2
9

0
.
4
9

0
.
3
8

0
.
0
2

0
.
0
9

2
3
.
M
e
t
a
c
o
g
n
i
t
i
o
n
a
f
t
e
r

b
l
o
c
k
3

3
.
8
7

0
.
7
0

0
.
4
4

-
0
.
0
8

-
0
.
2
6

-
0
.
3
4

-
0
.
3
9

0
.
5
7

0
.
5
4

0
.
1
0

0
.
2
2

0
.
7
5

2
4
.
S
e
l
f
-
e
f
fi
c
a
c
y
a
f
t
e
r

b
l
o
c
k

1
3
.
4
8

0
.
7
0

0
.
4
1

-
0
.
2
8

-
0
.
5
3

-
0
.
5
0

-
0
.
3
9

0
.
5
8

0
.
5
0

0
.
1
2

0
.
1
2

0
.
4
0

0
.
4
6

N
o
t
e
.
N
=
2
5
4

f
o
r

a
l
l
r
e
l
a
t
i
o
n
s
h
i
p
s
b
u
t
t
h
o
s
e
w
i
t
h
c
o
g
n
i
t
i
v
e
e
f
f
o
r
t
,
f
o
r
w
h
i
c
h
N
=

1
5
1
.
C
o
r
r
e
l
a
t
i
o
n
s
i
n
B
O
L
D

a
r
e
s
i
g
n
i
fi
c
a
n
t

a
t
t
h
e
p
=

0
.
0
5

l
e
v
e
l
(
2
-
t
a
i
l
e
d
)
.



152

T
a
b
l
e
2

(
c
o
n
t
’
d
)
.

 

M
e
a
n

S
D

1
3

1
4

1
5

l
6

l
7

l
8

1
9

2
0

2
1

2
2

2
3

2
4
 

2
5
.
S
e
l
f
-
e
f
fi
c
a
c
y
a
f
t
e
r

b
l
o
c
k
3

3
.
7
6

0
.
7
6

0
.
6
0

-
0
.
2
5

-
0
.
4
7

-
0
.
5
5

-
0
.
5
8

0
.
5
2

0
.
6
4

0
.
1
7

0
.
3
0

0
.
3
9

0
.
5
1

0
.
6
9

2
6
.

F
r
u
s
t
r
a
t
i
o
n
a
f
t
e
r

B
l
o
c
k
l

2
.
5
4

0
.
7
5

-
0
.
2
4

0
.
2
7

0
.
5
3

0
.
4
5

0
.
3
3

-
0
.
3
6

-
0
.
2
2

0
.
0
8

0
.
0
8

-
0
.
2
0

-
0
.
2
4

-
0
.
6
5

2
7
.
F
r
u
s
t
r
a
t
i
o
n
a
f
t
e
r

b
l
o
c
k
3

2
.
2
4

0
.
7
4

-
0
.
4
6

0
.
2
9

0
.
5
0

0
.
5
3

0
.
5
4

-
0
.
3
7

-
0
.
3
8

0
.
0
3

-
0
.
0
9

-
0
.
2
9

-
0
.
4
0

-
0
.
5
6

2
8
.

O
f
f
-
t
a
s
k
T
h
o
u
g
h
t
s

a
f
t
e
r
B
l
o
c
k
l

1
.
8
7

0
.
7
1

-
0
.
2
5

0
.
0
5

0
.
2
4

0
.
2
5

0
.
2
4

-
0
.
3
1

-
0
.
1
9

0
.
0
4

0
.
0
0

-
0
.
4
4

-
0
.
4
0

-
0
.
4
9

2
9
.
O
f
f
-
t
a
s
k
T
h
o
u
g
h
t
s

a
f
t
e
r
b
l
o
c
k
3

1
.
9
0

0
.
8
5

-
0
.
4
0

0
.
1
5

0
.
3
0

0
.
3
6

0
.
4
0

-
0
.
3
5

-
0
.
3
4

0
.
0
3

-
0
.
0
7

-
0
.
4
2

-
0
.
5
0

-
0
.
4
4

3
0
.

B
a
s
i
c
K
n
o
w
l
e
d
g
e

a
f
t
e
r
B
l
o
c
k
l

8
.
5
0

2
.
2
7

0
.
2
2

0
.
0
4

-
0
.
2
1

-
0
.
2
8

-
0
.
2
8

0
.
2
3

0
.
1
7

0
.
0
4

0
.
0
5

0
.
3
3

0
.
3
3

0
.
4
6

3
1
.
S
t
r
a
t
e
g
i
c
K
n
o
w
l
e
d
g
e

a
f
t
e
r
b
l
o
c
k
l

6
.
1
7

2
.
4
7

0
.
1
4

0
.
0
0

-
0
.
1
7

-
0
.
2
3

-
0
.
2
0

-
0
.
0
2

0
.
0
0

0
.
0
9

0
.
0
9

0
.
0
4

0
.
0
9

0
.
2
5

3
2
.

B
a
s
i
c
K
n
o
w
l
e
d
g
e

a
f
t
e
r
B
l
o
c
k
3

9
.
4
6

2
.
0
2

0
.
2
5

0
.
0
7

-
0
.
1
3

-
0
.
2
4

-
0
.
3
0

0
.
2
2

0
.
2
2

0
.
0
7

0
.
1
1

0
.
3
4

0
.
4
0

0
.
4
0

3
3
.
S
t
r
a
t
e
g
i
c
K
n
o
w
l
e
d
g
e

a
f
t
e
r
b
l
o
c
k
3

7
.
5
1

2
.
4
8

0
.
1
2

-
0
.
0
2

-
0
.
1
7

-
0
.
2
7

-
0
.
2
3

0
.
0
9

0
.
1
1

0
.
0
1

0
.
0
1

0
.
2
4

0
.
2
6

0
.
3
4

3
4
.
C
o
g
n
i
t
i
v
e
E
f
f
o
r
t

B
l
o
c
k
l

4
3
5
.
8
5

2
3
.
4
1

0
.
0
7

0
.
1
1

-
0
.
0
5

-
0
.
1
1

-
0
.
1
4

0
.
0
8

0
.
0
0

0
.
0
4

0
.
0
4

0
.
2
4

0
.
2
1

0
.
2
0

3
5
.
C
o
g
n
i
t
i
v
e
E
f
f
o
r
t

B
l
o
c
k
2

3
8
1
.
8
6

9
0
.
4
8

-
0
.
0
2

0
.
1
5

0
.
1
4

0
.
0
9

0
.
0
9

0
.
0
3

0
.
0
1

0
.
0
7

0
.
0
8

0
.
1
8

0
.
0
5

-
0
.
0
5

3
6
.
C
o
g
n
i
t
i
v
e
E
f
f
o
r
t

B
l
o
c
k
3

2
8
6
.
4
2

1
4
4
.
0
0

0
.
0
5

—
0
.
0
3

0
.
0
2

-
0
.
0
4

-
0
.
0
4

0
.
1
1

0
.
1
3

0
.
1
1

0
.
1
7

0
.
0
9

0
.
0
2

-
0
.
0
1

N
o
t
e
.
N
=
2
5
4

f
o
r

a
l
l
r
e
l
a
t
i
o
n
s
h
i
p
s
b
u
t
t
h
o
s
e
w
i
t
h
c
o
g
n
i
t
i
v
e
e
f
f
o
r
t
,
f
o
r
w
h
i
c
h
N
=

1
5
1
.
C
o
r
r
e
l
a
t
i
o
n
s

i
n
B
O
L
D

a
r
e
s
i
g
n
i
fi
c
a
n
t

a
t
t
h
e
p
=

0
.
0
5

l
e
v
e
l
(
2
-
t
a
i
l
e
d
)
.



153

T
a
b
l
e
2
(
c
o
n
t
’
d
L

 

M
e
a
n

S
D

1
3

1
4

1
5

l
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

3
7
.

F
e
e
d
b
a
c
k
R
e
fl
e
c
t
i
o
n

B
l
o
c
k

1
1
5
8
.
7
3

4
1
.
7
2

0
.
0
7

0
.
2
9

0
.
0
8

-
0
.
0
5

-
0
.
0
5

0
.
0
5

0
.
0
5

-
0
.
0
7

-
0
.
0
4

0
.
1
7

0
.
1
5

0
.
0
1

3
8
.

F
e
e
d
b
a
c
k
R
e
fl
e
c
t
i
o
n

B
l
o
c
k
2

1
1
4
.
9
5

3
7
.
1
2

0
.
0
8

0
.
1
8

0
.
0
0

-
0
.
1
2

-
0
.
1
5

0
.
1
1

0
.
1
5

0
.
0
3

0
.
0
8

0
.
2
1

0
.
2
2

0
.
0
8

3
9
.

F
e
e
d
b
a
c
k
R
e
fl
e
c
t
i
o
n

B
l
o
c
k
3

8
6
.
6
7

3
0
.
7
2

0
.
0
3

0
.
1
4

-
0
.
0
4

-
0
.
1
0

-
0
.
1
7

0
.
0
9

0
.
1
2

-
0
.
0
5

0
.
0
0

0
.
2
2

0
.
2
1

0
.
0
7

4
0
.
B
l
o
c
k

1
T
o
t
a
l

S
u
r
f
a
c
e
T
a
s
k
E
f
f
o
r
t

2
1
.
5
1

5
.
7
0

0
.
1

l
-
0
.
1
6

-
0
.
1
8

-
0
.
1
4

-
0
.
1
4

0
.
0
0

-
0
.
0
3

0
.
0
2

-
0
.
0
4

0
.
0
3

0
.
0
8

0
.
2
2

4
1
.
B
l
o
c
k

1
H
i
g
h

P
r
i
o
r
i
t
y

T
a
r
g
e
t
s
E
n
g
a
g
e
d

8
.
4
6

4
.
9
9

0
.
0
7

-
0
.
0
3

-
0
.
1
4

-
0
.
1
7

-
0
.
1
9

0
.
0
3

0
.
0
3

0
.
0
0

0
.
0
4

0
.
1
0

0
.
1
3

0
.
3
0

4
2
.
B
l
o
c
k

1
M
a
r
k
e
r

T
a
r
g
e
t
s
H
o
o
k
e
d

0
.
7
8

1
.
7
4

0
.
0
7

-
0
.
1
7

-
0
.
1
6

-
0
.
1
5

-
0
.
1
4

-
0
.
0
4

-
0
.
0
4

0
.
0
2

-
0
.
0
1

-
0
.
0
4

0
.
0
2

0
.
1
5

4
3
.
B
I
O
C
k

1
T
o
t
a
l
Z
o
o
m
s

1
9
.
3
9

2
2
.
2
0

-
0
.
0
1

-
0
.
1
4

-
0
.
0
6

-
0
.
1
0

-
0
.
0
5

-
0
.
0
8

-
0
.
0
7

0
.
0
6

0
.
0
5

-
0
.
0
2

-
0
.
0
2

-
0
.
0
2

4
4
.
B
l
o
c
k

1
T
o
t
a
l

E
x
p
l
o
r
a
t
o
r
y
E
f
f
o
r
t

2
8
.
6
3

2
3
.
8
2

0
.
0
1

-
0
.
1
5

-
0
.
1
0

-
0
.
1
4

-
0
.
0
9

-
0
.
0
7

-
0
.
0
6

0
.
0
6

0
.
0
6

-
0
.
0
1

0
.
0
1

0
.
0
6

4
5
.
B
l
o
c
k
3
T
o
t
a
l

S
u
r
f
a
c
e
T
a
s
k
E
f
f
o
r
t

2
9
.
1
0

7
.
6
3

0
.
0
9

-
0
.
1
2

-
0
.
1
7

-
0
.
1
7

-
0
.
1
2

0
.
1
0

0
.
1
5

0
.
0
2

0
.
0
8

0
.
0
2

0
.
0
1

0
.
1
9

4
6
.
B
l
o
c
k
3
H
i
g
h

P
r
i
o
r
i
t
y

T
a
r
g
e
t
s
E
n
g
a
g
e
d

1
3
.
1
6

5
.
4
4

0
.
0
8

-
0
.
0
3

-
0
.
1
2

-
0
.
2
4

-
0
.
2
1

0
.
1
0

0
.
1
6

0
.
0
5

0
.
1
0

0
.
0
6

0
.
1
3

0
.
3
1

4
7
.
B
l
o
c
k
3
M
a
r
k
e
r

T
a
r
g
e
t
s
H
o
o
k
e
d

3
.
5
7

3
.
4
9

0
.
1
1

-
0
.
0
5

-
0
.
1
6

-
0
.
2
2

-
0
.
2
1

0
.
0
4

0
.
0
5

0
.
0
3

0
.
0
7

0
.
0
9

0
.
1

1
0
.
2
2

4
8
.

1
3
1
0
0
1
1
1
3
T
o
t
a
l
Z
o
o
m
s

3
2
.
5
1

3
2
.
9
0

0
.
0
2

-
0
.
0
9

-
0
.
1
2

-
0
.
1
4

-
0
.
1
3

-
0
.
1
0

-
0
.
0
1

0
.
0
6

0
.
0
6

0
.
0
1

0
.
0
5

0
.
0
4

N
o
t
e
.
N
=
2
5
4

f
o
r

a
l
l
r
e
l
a
t
i
o
n
s
h
i
p
s
b
u
t
t
h
o
s
e
w
i
t
h
c
o
g
n
i
t
i
v
e
e
f
f
o
r
t
,
f
o
r
w
h
i
c
h
N
=

1
5
1
.
C
o
r
r
e
l
a
t
i
o
n
s

i
n
B
O
L
D

a
r
e
s
i
g
n
i
fi
c
a
n
t

a
t
t
h
e
p
=

0
.
0
5

l
e
v
e
l
(
2
-
t
a
i
l
e
d
)
.



154

 

T
a
b
l
e
2

S
c
o
n
t
’
d
)
.

4
9
.
B
l
o
c
k
3
T
o
t
a
l

E
x
p
l
o
r
a
t
o
r
y
E
f
f
o
r
t

4
9
.
2
4

3
5
.
2
9

0
.
0
4

-
0
.
0
9

-
0
.
1
5

-
0
.
1
9

-
0
.
1
7

-
0
.
0
8

0
.
0
2

0
.
0
6

0
.
0
8

0
.
0
2

0
.
0
8

0
.
1
1

5
0
.
T
r
i
a
l
1
0
S
u
r
f
a
c
e

T
a
s
k
E
f
f
o
r
t

1
0
.
2
4

2
.
5
6

0
.
0
1

-
0
.
0
6

-
0
.
1
0

-
0
.
1
1

-
0
.
0
4

0
.
0
2

0
.
0
4

0
.
0
3

0
.
0
5

-
0
.
0
1

-
0
.
0
2

0
.
1
5

5
1
.
T
r
i
a
l
1
0
H
i
g
h

P
r
i
o
r
i
t
y
T
a
r
g
e
t
s

E
n
g
a
g
e
d

5
3
.
6
6

1
6
.
3
8

0
.
1
2

0
.
0
1

-
0
.
1
1

-
0
.
2
6

-
0
.
2
6

0
.
0
8

0
.
1
5

0
.
0
8

0
.
1
1

0
.
1
7

0
.
1
9

0
.
2
9

5
2
.
T
r
i
a
l
1
0
M
a
r
k
e
r

T
a
r
g
e
t
s
H
o
o
k
e
d

1
2
.
9
5

1
3
.
0
8

0
.
1
1

-
0
.
0
5

-
0
.
1
5

-
0
.
2
1

-
0
.
2
0

0
.
0
3

0
.
0
5

-
0
.
0
1

0
.
0
4

0
.
1
0

0
.
1
0

0
.
1
9

5
3
.
T
r
i
a
l
1
0
T
o
t
a
l

S
c
o
r
e

8
1
6
.
0
6

3
9
4
.
1
4

0
.
2
0

0
.
0
0

-
0
.
1
5

-
0
.
3
5

-
0
.
3
4

0
.
2
0

0
.
2
4

0
.
1
2

0
.
1
4

0
.
2
7

0
.
3
1

0
.
4
1

5
4
.
T
r
i
a
l
1
0
B
a
s
i
c

S
c
o
r
e

8
5
5
.
1
2

3
7
0
.
4
9

0
.
1
8

0
.
0
1

-
0
.
1
3

-
0
.
3
3

-
0
.
3
2

0
.
2
1

0
.
2
5

0
.
1
2

0
.
1
3

0
.
2
7

0
.
3
1

0
.
4
0

5
5
.
T
r
i
a
l
1
0
S
t
r
a
t
e
g
i
c

S
c
o
r
e

-
3
9
.
0
6

5
3
.
2
6

0
.
1
7

-
0
.
0
8

-
0
.
2
1

-
0
.
3
1

-
0
.
3
0

0
.
0
3

0
.
0
7

0
.
1
1

0
.
1
2

0
.
1
3

0
.
1
3

0
.
2
7

5
6
.
T
r
i
a
l

1
1
S
u
r
f
a
c
e

T
a
s
k
E
f
f
o
r
t

2
4
.
2
4

7
.
3
2

-
0
.
0
3

-
0
.
0
9

-
0
.
0
7

-
0
.
0
1

0
.
0
4

0
.
0
0

0
.
0
4

-
0
.
0
4

-
0
.
0
1

-
0
.
0
3

-
0
.
0
3

0
.
0
8

5
7
.
T
r
i
a
l

1
1
T
o
t
a
l

S
c
o
r
e

6
.
1
0

1
0
1
1
.
7
7

0
.
1
9

-
0
.
0
6

-
0
.
1
9

-
0
.
2
2

-
0
.
2
0

0
.
1
1

0
.
1
2

0
.
0
8

0
.
1
0

0
.
1
8

0
.
2
0

0
.
3
0

N
o
t
e
.
N
=
2
5
4

f
o
r

a
l
l
r
e
l
a
t
i
o
n
s
h
i
p
s
,
b
u
t
t
h
o
s
e
w
i
t
h
c
o
g
n
i
t
i
v
e
e
f
f
o
r
t
,
f
o
r
w
h
i
c
h
N
=

1
5
1
.
C
o
r
r
e
l
a
t
i
o
n
s

i
n
B
O
L
D

a
r
e
s
i
g
n
i
fi
c
a
n
t

a
t
t
h
e
p
=

0
.
0
5

l
e
v
e
l
(
2
-
t
a
i
l
e
d
)
.

M
e
a
n

S
D

l
3

1
4

1
5

l
6

l
7

l
8

1
9

2
0

2
1

2
2

2
3

2
4
 



155

T
a
b
l
e
2

g
c
o
n
t
’
d
)
.
 

M
e
a
n

S
D

2
5

2
6

2
7

2
8

2
9

3
0

3
1

3
2

3
3

3
4

3
5

3
6

2
5
.
S
e
l
f
-
e
f
fi
c
a
c
y
a
f
t
e
r

b
l
o
c
k
3

3
.
7
6

0
.
7
6

2
6
.

F
r
u
s
t
r
a
t
i
o
n
a
f
t
e
r

B
l
o
c
k

1
2
.
5
4

0
.
7
5

-
0
.
4
0

2
7
.
F
r
u
s
t
r
a
t
i
o
n
a
f
t
e
r

b
l
o
c
k
3

2
.
2
4

0
.
7
4

-
0
.
6
6

0
.
6
7

2
8
.

O
f
f
-
t
a
s
k
T
h
o
u
g
h
t
s

a
f
t
e
r
B
l
o
c
k

1
1
.
8
7

0
.
7
1

-
0
.
3
9

0
.
3
8

0
.
4
9

2
9
.
O
f
f
-
t
a
s
k
T
h
o
u
g
h
t
s

a
f
t
e
r
b
l
o
c
k
3

1
.
9
0

0
.
8
5

-
0
.
5
1

0
.
3
2

0
.
6
1

0
.
8
0

3
0
.

B
a
s
i
c
K
n
o
w
l
e
d
g
e

a
f
t
e
r
B
l
o
c
k

1
8
.
5
0

2
.
2
7

0
.
4
2

-
0
.
3
6

-
0
.
3
7

-
0
.
4
0

-
0
.
3
8

3
1
.
S
t
r
a
t
e
g
i
c
K
n
o
w
l
e
d
g
e

a
f
t
e
r
b
l
o
c
k

1
6
.
1
7

2
.
4
7

0
.
1
8

-
0
.
2
7

-
0
.
1
8

-
0
.
1
7

-
0
.
1
3

0
.
3
4

3
2
.

B
a
s
i
c
K
n
o
w
l
e
d
g
e

a
f
t
e
r
B
l
o
c
k
3

9
.
4
6

2
.
0
2

0
.
4
3

-
0
.
2
1

-
0
.
3
2

-
0
.
3
9

-
0
.
4
1

0
.
6
6

0
.
3
1

3
3
.
S
t
r
a
t
e
g
i
c
K
n
o
w
l
e
d
g
e

a
f
t
e
r
b
l
o
c
k
3

7
.
5
1

2
.
4
8

0
.
2
9

-
0
.
2
7

-
0
.
2
3

-
0
.
3
3

-
0
.
2
7

0
.
4
6

0
.
5
9

0
.
5
3

3
4
.
C
o
g
n
i
t
i
v
e
E
f
f
o
r
t

B
l
o
c
k

1
4
3
5
.
8
5

2
3
.
4
1

0
.
0
9

-
0
.
1
9

-
0
.
1
8

-
0
.
3
5

0
2
6

0
.
3
1

0
.
1
2

0
.
2
7

0
.
1
7

3
5
.
C
o
g
n
i
t
i
v
e
E
f
f
o
r
t

B
l
o
c
k
2

3
8
1
.
8
6

9
0
.
4
8

-
0
.
0
9

0
.
1
6

0
.
1
5

-
0
.
1
6

-
0
.
0
1

-
0
.
0
9

-
0
.
2
2

0
.
0
2

-
0
.
1
3

0
.
0
8

3
6
.
C
o
g
n
i
t
i
v
e
E
f
f
o
r
t

B
l
o
c
k
3

2
8
6
.
4
2

1
4
4
.
0
0

0
.
0
2

0
.
1
9

0
.
1
1

0
.
0
4

0
.
0
1

-
0
.
1
1

-
0
.
1
4

0
.
0
6

-
0
.
1
2

0
.
1
1

0
.
6
1

N
o
t
e
.
N
=
2
5
4
f
o
r

a
l
l
r
e
l
a
t
i
o
n
s
h
i
p
s
b
u
t
t
h
o
s
e
w
i
t
h
c
o
g
n
i
t
i
v
e
e
f
f
o
r
t
,
f
o
r
w
h
i
c
h
N
=

1
5
1
.
C
o
r
r
e
l
a
t
i
o
n
s

i
n
B
O
L
D

a
r
e
s
i
g
n
i
fi
c
a
n
t

a
t
t
h
e
p
=

0
.
0
5

l
e
v
e
l
(
2
-
t
a
i
1
e
d
)
.



156

 

T
a
b
l
e
2
(
c
o
n
t
’
d
)
.

M
e
a
n

S
D

2
5

2
6

2
7

2
8

2
9

3
0

3
1

3
2

3
3

3
4

3
5

3
6
 

3
7
.

F
e
e
d
b
a
c
k
R
e
fl
e
c
t
i
o
n

B
l
o
c
k

1

3
8
.

F
e
e
d
b
a
c
k
R
e
fl
e
c
t
i
o
n

B
l
o
c
k
2

3
9
.

F
e
e
d
b
a
c
k
R
e
fl
e
c
t
i
o
n

B
l
o
c
k
3

4
0
.
B
l
o
c
k

1
T
o
t
a
l

S
u
r
f
a
c
e
T
a
s
k
E
f
f
o
r
t

4
1
.
B
l
o
c
k

1
H
i
g
h

P
r
i
o
r
i
t
y

T
a
r
g
e
t
s
E
n
g
a
g
e
d

4
2
.
B
l
o
c
k

1
M
a
r
k
e
r

T
a
r
g
e
t
s
H
o
o
k
e
d

4
3
.
B
l
o
c
k

1
T
o
t
a
l
Z
o
o
m
s

4
4
.
B
l
o
c
k

1
T
o
t
a
l

E
x
p
l
o
r
a
t
o
r
y
E
f
f
o
r
t

4
5
.
B
l
o
c
k
3
T
o
t
a
l

S
u
r
f
a
c
e
T
a
s
k
E
f
f
o
r
t

4
6
.
B
l
o
c
k
3
H
i
g
h

P
r
i
o
r
i
t
y

T
a
r
g
e
t
s
E
n
g
a
g
e
d

4
7
.
B
l
o
c
k
3
M
a
r
k
e
r

T
a
r
g
e
t
s
H
o
o
k
e
d

4
8
.
B
l
o
c
k
3
T
o
t
a
l
Z
o
o
m
s

1
5
8
.
7
3

1
1
4
.
9
5

8
6
.
6
7

2
1
.
5
1

8
.
4
6

0
.
7
8

1
9
.
3
9

2
8
.
6
3

2
9
.
1
0

1
3
.
1
6

3
.
5
7

3
2
.
5
1

4
1
.
7
2

3
7
.
1
2

3
0
.
7
2

5
.
7
0

4
.
9
9

1
.
7
4

2
2
.
2
0

2
3
.
8
2

7
.
6
3

5
.
4
4

3
.
4
9

3
2
.
9
0

0
.
0
5

0
.
1
6

0
.
1
5

0
.
1
6

0
.
2
1

0
.
1
2

0
.
0
1

0
.
0
6

0
.
1
8

0
.
2
9

0
.
2
0

0
.
0
6

0
.
0
5

0
.
0
8

0
.
0
6

-
0
.
2
4

-
0
.
3
4

-
0
.
1
9

-
0
.
0
9

-
0
.
1
7

-
0
.
1
8

~
0
.
2
5

-
0
.
2
8

-
0
.
1
2

0
.
0
0

-
0
.
0
4

-
0
.
0
4

-
0
.
1
9

-
0
.
2
1

-
0
.
1
3

-
0
.
0
4

-
0
.
0
9

-
0
.
1
8

-
0
.
2
7

-
0
.
1
9

-
0
.
0
7

-
0
.
2
9

-
0
.
2
5

-
0
.
2
0

-
0
.
1
1

-
0
.
0
9

-
0
.
0
6

-
0
.
0
1

-
0
.
0
3

-
0
.
0
6

-
0
.
1
0

-
0
.
2
1

-
0
.
1
0

-
0
.
1
9

-
0
.
2
7

-
0
.
2
2

-
0
.
1
1

-
0
.
0
4

-
0
.
0
7

-
0
.
0
1

-
0
.
0
3

-
0
.
0
7

-
0
.
0
7

-
0
.
1
8

-
0
.
0
9

0
.
1
9

0
.
2
1

0
.
1
4

0
.
2
5

0
.
3
5

0
.
1
1

-
0
.
1
4

-
0
.
0
5

0
.
0
7

0
.
2
1

0
.
2
9

-
0
.
0
2

0
.
1
1

0
.
0
3

0
.
0
8

0
.
2
8

0
.
2
9

0
.
4
8

0
.
2
9

0
.
3
6

0
.
1
6

0
.
2
1

0
.
5
5

0
.
2
9

0
.
3
1

0
.
3
2

0
.
3
0

0
.
0
9

0
.
2
1

0
.
1
1

-
0
.
0
8

-
0
.
0
3

-
0
.
0
7

0
.
1
7

0
.
2
1

-
0
.
0
1

0
.
2
1

0
.
2
6

0
.
2
9

0
.
1
9

0
.
3
0

0
.
3
3

0
.
1
5

0
.
2
2

0
.
0
2

0
.
1
8

'

0
.
5
5

0
.
2
5

0
.
2
2

0
.
1
6

0
.
0
9

0
.
0
2

0
.
1
1

-
0
0
5

-
0
0
4

-
0
.
0
2

0
.
0
1

0
.
0
2

0
.
0
9

-
0
.
0
4

0
.
2
1

0
.
2
6

0
.
1

l

-
0
.
2
5

-
0
.
1
8

-
0
.
2
5

-
0
.
2
5

-
0
.
3
0

-
0
.
0
4

-
0
.
0
2

-
0
.
0
7

-
0
.
1
2

0
.
1
1

0
.
2
2

0
.
1
3

-
0
.
2
2

-
0
.
2
2

-
0
.
1
4

-
0
.
1
9

-
0
.
2
3

-
0
.
0
4

-
0
.
0
2

0
.
0
1

-
0
.
0
9

N
o
t
e
.
N
=
2
5
4

f
o
r

a
l
l
r
e
l
a
t
i
o
n
s
h
i
p
s
b
u
t
t
h
o
s
e
w
i
t
h
c
o
g
n
i
t
i
v
e

e
f
f
o
r
t
,
f
o
r
w
h
i
c
h
N
=

1
5
1
.
C
o
r
r
e
l
a
t
i
o
n
s

i
n
B
O
L
D

a
r
e
s
i
g
n
i
fi
c
a
n
t

a
t
t
h
e
p
=

0
.
0
5

l
e
v
e
l
(
2
-
t
a
i
l
e
d
)
.



157

T
a
b
l
e
2
L
c
o
n
t
’
d
L

 

M
e
a
n

S
D

2
5

2
6

2
7

2
8

2
9

3
0

3
1

3
2

3
3

3
4

3
5

3
6

4
9
.
B
l
o
c
k
3
T
o
t
a
l

E
x
p
l
o
r
a
t
o
r
y
E
f
f
o
r
t

4
9
.
2
4

3
5
.
2
9

0
.
1
2

-
0
.
1
7

-
0
.
1
3

-
0
.
1
3

-
0
.
1
2

0
.
0
4

0
.
3
5

0
.
0
4

0
.
3
2

-
0
.
0
2

-
0
.
1
3

-
0
.
0
9

5
0
.
T
r
i
a
l
1
0
S
u
r
f
a
c
e

T
a
s
k
E
f
f
o
r
t

1
0
.
2
4

2
.
5
6

0
.
0
9

-
0
.
1
5

-
0
.
1
0

0
.
0
2

0
.
0
2

0
.
0
8

0
.
1
7

-
0
.
1
0

0
.
0
0

-
0
.
0
2

0
.
0
0

-
0
.
0
6

5
1
.
T
r
i
a
1
1
0
H
i
g
h

P
r
i
o
r
i
t
y
T
a
r
g
e
t
s

E
n
g
a
g
e
d

5
3
.
6
6

1
6
.
3
8

0
.
3
6

-
0
.
1
5

-
0
.
2
9

-
0
.
1
6

-
0
.
1
7

0
.
3
6

0
.
1
9

0
.
3
1

0
.
2
4

-
0
.
0
3

0
.
0
2

0
.
0
3

5
2
.
T
r
i
a
l
1
0
M
a
r
k
e
r

T
a
r
g
e
t
s
H
o
o
k
e
d

1
2
.
9
5

1
3
.
0
8

0
.
1
6

-
0
.
2
5

-
0
.
1
5

-
0
.
1
8

-
0
.
1
9

0
.
2
6

0
.
4
8

0
.
1
5

0
.
4
9

0
.
0
9

-
0
.
1
3

-
0
.
0
8

5
3
.
T
r
i
a
l
1
0
T
o
t
a
l

S
c
o
r
e

8
1
6
.
0
6

3
9
4
.
1
4

0
.
4
7

-
0
.
2
8

-
0
.
3
9

-
0
.
3
0

-
0
.
3
2

0
.
5
2

0
.
3
2

0
.
5
0

0
.
5
0

0
.
0
9

-
0
.
0
6

-
0
.
0
4

5
4
.
T
r
i
a
l
1
0
B
a
s
i
c

S
c
o
r
e

8
5
5
.
1
2

3
7
0
.
4
9

0
.
4
7

-
0
.
2
5

-
0
.
3
8

-
0
.
3
0

-
0
.
3
1

0
.
5
0

0
.
2
7

0
.
5
0

0
.
4
6

0
.
0
9

-
0
.
0
6

-
0
.
0
3

5
5
.
T
r
i
a
l
1
0
S
t
r
a
t
e
g
i
c

S
c
o
r
e

-
3
9
.
0
6

5
3
.
2
6

0
.
2
7

-
0
.
3
0

-
0
.
2
3

-
0
.
1
7

-
0
.
1
6

0
.
3
2

0
.
4
7

0
.
2
4

0
.
4
9

0
.
0
2

-
0
.
0
4

-
0
.
1
0

5
6
.
T
r
i
a
l

1
1
S
u
r
f
a
c
e

T
a
s
k
E
f
f
o
r
t

‘
2
4
.
2
4

7
.
3
2

0
.
0
4

-
0
.
0
8

-
0
.
0
5

0
.
0
4

0
.
0
6

-
0
.
0
6

0
.
0
5

-
0
.
2
1

-
0
.
1
1

-
0
.
0
9

-
0
.
0
2

-
0
.
0
1

5
7
.
T
r
i
a
l
l
l
T
o
t
a
l

S
c
o
r
e

6
.
1
0

1
0
1
1
.
7
7

0
.
3
3

-
0
.
2
5

-
0
.
2
2

-
0
.
2
6

-
0
.
2
4

0
.
3
3

0
.
3
8

0
.
3
1

0
.
3
8

0
.
1
1

0
.
0
3

-
0
.
0
5

N
o
t
e
.
N
=
2
5
4

f
o
r

a
l
l
r
e
l
a
t
i
o
n
s
h
i
p
s
b
u
t
t
h
o
s
e
w
i
t
h
c
o
g
n
i
t
i
v
e

e
f
f
o
r
t
,
f
o
r
w
h
i
c
h
N
=

1
5
1
.
C
o
r
r
e
l
a
t
i
o
n
s

i
n
B
O
L
D

a
r
e
s
i
g
n
i
fi
c
a
n
t

a
t
t
h
e
p
=

0
.
0
5

l
e
v
e
l
(
2
-
t
a
i
l
e
d
)
.



158

 

T
a
b
l
e
2

(
c
o
n
t
’
d
)
.
 

3
7
.

F
e
e
d
b
a
c
k
R
e
fl
e
c
t
i
o
n

B
l
o
c
k

1

3
8
.

F
e
e
d
b
a
c
k
R
e
fl
e
c
t
i
o
n

B
l
o
c
k
2

3
9
.

F
e
e
d
b
a
c
k
R
e
fl
e
c
t
i
o
n

B
l
o
c
k
3

4
0
.
B
l
o
c
k

1
T
o
t
a
l

S
u
r
f
a
c
e
T
a
s
k
E
f
f
o
r
t

4
1
.
B
l
o
c
k

1
H
i
g
h

P
r
i
o
r
i
t
y

T
a
r
g
e
t
s
E
n
g
a
g
e
d

4
2
.
B
l
o
c
k

1
M
a
r
k
e
r

T
a
r
g
e
t
s
H
o
o
k
e
d

4
3
.
B
l
o
c
k

1
T
o
t
a
l
Z
o
o
m
s

4
4
.
B
l
o
c
k

1
T
o
t
a
l

E
x
p
l
o
r
a
t
o
r
y
E
f
f
o
r
t

4
5
.
B
l
o
c
k
3
T
o
t
a
l

S
u
r
f
a
c
e
T
a
s
k
E
f
f
o
r
t

4
6
.
B
l
o
c
k
3
H
i
g
h
P
r
i
o
r
i
t
y

T
a
r
g
e
t
s
E
n
g
a
g
e
d

4
7
.
B
l
o
c
k
3
M
a
r
k
e
r

T
a
r
g
e
t
s
H
o
o
k
e
d

4
8
.
B
l
o
c
k
3
T
o
t
a
l
Z
o
o
m
s

0
.
0
5

l
e
v
e
l
(
2
-
t
a
i
l
e
d
)
.

M
e
a
n

1
5
8
.
7
3

1
1
4
.
9
5

8
6
.
6
7

2
1
.
5
1

8
.
4
6

0
.
7
8

1
9
.
3
9

2
8
.
6
3

2
9
.
1
0

1
3
.
1
6

3
.
5
7

3
2
.
5
1

S
D 4
1
.
7
2

3
7
.
1
2

3
0
.
7
2

5
.
7
0

4
.
9
9

1
.
7
4

2
2
.
2
0

2
3
.
8
2

7
.
6
3

5
.
4
4

3
.
4
9

3
2
.
9
0

3
7

0
.
6
1

0
.
5
2

-
0
.
2
4

-
0
.
0
6

-
0
.
0
7

-
0
.
0
2

-
0
.
0
3

-
0
.
2
3

-
0
.
0
3

0
.
0
9

-
0
.
0
5

3
8

0
.
7
5

-
0
.
2
6

-
0
.
1
3

-
0
.
0
6

-
0
.
0
8

-
0
.
1
0

-
0
.
1
8

-
0
.
0
2

0
.
1
5

0
.
0
0

3
9

-
0
.
2
0

-
0
.
1
1

-
0
.
0
6

0
.
0
0

—
0
.
0
3

-
0
.
1
2

-
0
.
0
2

0
.
2
0

0
.
0
0

4
0

0
.
6
1

0
.
3
3

0
.
1
2

0
.
2
6

0
.
5
6

0
.
3
9

0
.
2
8

0
.
0
8

4
1

0
.
2
2

0
.
0
3

0
.
2
5

0
.
3
4

0
.
6
8

0
.
3
0

0
.
0
7

4
2

0
.
4
7

0
.
5
6

0
.
1
8

0
.
2
3

0
.
4
3

0
.
3
0

4
3

0
.
9
7

0
.
1
0

0
.
0
6

0
.
3
3

0
.
5
6

0
.
1
8

0
.
2
2

0
.
4
0

0
.
5
6

4
5

0
.
5
9

0
.
2
4

0
.
0
5

4
6

0
.
2
4

-
0
.
0
1

4
7

0
.
5
1

4
8

N
o
t
e
.
N
=
2
5
4
f
o
r

a
l
l
r
e
l
a
t
i
o
n
s
h
i
p
s
b
u
t
t
h
o
s
e
w
i
t
h
c
o
g
n
i
t
i
v
e

e
f
f
o
r
t
,
f
o
r
w
h
i
c
h
N
=

1
5
1
.
C
o
r
r
e
l
a
t
i
o
n
s
i
n
B
O
L
D

a
r
e
s
i
g
n
i
fi
c
a
n
t

a
t
t
h
e
p
=



159

 

T
a
b
l
e
2

]
c
o
n
t
’
d
)
.

M
e
a
n

S
D

3
7

3
8

3
9

4
0

4
1

4
2

4
3

4
4

4
5

4
6

4
7

4
8
 

4
9
.
B
l
o
c
k
3
T
o
t
a
l

E
x
p
l
o
r
a
t
o
r
y
E
f
f
o
r
t

5
0
.
T
r
i
a
l
1
0
S
u
r
f
a
c
e

T
a
s
k

E
f
f
o
r
t

5
1
.
T
r
i
a
l
1
0
H
i
g
h

P
r
i
o
r
i
t
y
T
a
r
g
e
t
s

E
n
g
a
g
e
d

5
2
.
T
r
i
a
l
1
0
M
a
r
k
e
r

T
a
r
g
e
t
s
H
o
o
k
e
d

5
3
.
T
r
i
a
l
1
0
T
o
t
a
l

S
c
o
r
e

5
4
.
T
r
i
a
l
1
0
B
a
s
i
c

S
c
o
r
e

5
5
.
T
r
i
a
l
1
0
S
t
r
a
t
e
g
i
c

S
c
o
r
e

5
6
.
T
r
i
a
l

1
1
S
u
r
f
a
c
e

T
a
s
k

E
f
f
o
r
t

5
7
.
T
r
i
a
l

1
1
T
o
t
a
l

S
c
o
r
e

4
9
.
2
4

1
0
.
2
4

5
3
.
6
6

1
2
.
9
5

8
1
6
.
0
6

8
5
5
.
1
2

-
3
9
.
0
6

2
4
.
2
4

6
.
1
0

3
5
.
2
9

2
.
5
6

1
6
.
3
8

1
3
.
0
8

3
9
4
.
1
4

3
7
0
.
4
9

5
3
.
2
6

7
.
3
2

1
0
1
1
.
7
7

-
0
.
0
4

-
0
.
2
7

0
.
0
0

0
.
0
4

0
.
1
1

0
.
1
2

-
0
.
0
1

-
0
.
3
1

-
0
.
0
1

0
.
0
2

-
0
.
2
3

0
.
0
1

0
.
2
0

0
.
1
5

0
.
1
5

0
.
0
7

-
0
.
2
4

0
.
0
4

0
.
0
2

-
0
.
1
7

-
0
.
0
2

0
.
2
1

0
.
1
2

0
.
1
1

0
.
0
7

-
0
.
2
0

0
.
0
9

0
.
1
6

0
.
4
9

0
.
3
2

0
.
2
2

0
.
3
4

0
.
3
2

0
.
3
2

0
.
5
2

0
.
4
5

0
.
2
0

0
.
3
3

0
.
3
9

0
.
2
4

0
.
4
6

0
.
4
3

0
.
3
7

0
.
2
6

0
.
3
2

0
.
3
6

0
.
1
5

0
.
1
2

0
.
3
7

0
.
2
3

0
.
1
8

0
.
4
0

0
.
1
4

0
.
3
0

0
.
5
6

0
.
5
9

0
.
1
4

0
.
2
1

-
0
.
0
7

0
.
0
3

0
.
2
9

0
.
3
5

-
0
.
0
9

0
.
0
3

-
0
.
1
4

-
0
.
0
3

0
.
3
3

0
.
4
2

0
.
1
3

0
.
1
8

0
.
1
0

0
.
1
9

0
.
1
6

0
.
8
4

0
.
4
0

0
.
1
9

0
.
3
6

0
.
3
3

0
.
3
4

0
.
7
9

0
.
4
4

0
.
1
6

0
.
5
1

0
.
5
6

0
.
1
4

0
.
5
3

0
.
5
1

0
.
3
7

0
.
4
7

0
.
3
5

0
.
6
1

0
.
2
1

0
.
0
4

0
.
8
6

0
.
3
2

0
.
2
4

0
.
7
0

0
.
1
0

0
.
4
7

0
.
9
8

0
.
0
4

-
0
.
0
8

0
.
4
5

-
0
.
0
1

-
0
.
0
8

0
.
4
8

0
.
0
1

0
.
2
1

N
o
t
e
.
N
=
2
5
4

f
o
r

a
l
l
r
e
l
a
t
i
o
n
s
h
i
p
s
b
u
t
t
h
o
s
e
w
i
t
h
c
o
g
n
i
t
i
v
e

e
f
f
o
r
t
,
f
o
r
w
h
i
c
h
N
=

1
5
1
.
C
o
r
r
e
l
a
t
i
o
n
s

i
n
B
O
L
D

a
r
e
s
i
g
n
i
fi
c
a
n
t

a
t
t
h
e
p
=

0
.
0
5

l
e
v
e
l
(
2
-
t
a
i
l
e
d
)
.



160

 

T
a
b
l
e
2
(
c
o
n
t
’
d
L

4
9
.
B
l
o
c
k
3
T
o
t
a
l

E
x
p
l
o
r
a
t
o
r
y
E
f
f
o
r
t

5
0
.
T
r
i
a
l
1
0
S
u
r
f
a
c
e

T
a
s
k

E
f
f
o
r
t

5
1
.
T
r
i
a
l

0
H
i
g
h

P
r
i
o
r
i
t
y
T
a
r
g
e
t
s

E
n
g
a
g
e
d

5
2
.
T
r
i
a
l
1
0
M
a
r
k
e
r

T
a
r
g
e
t
s
H
o
o
k
e
d

5
3
.
T
r
i
a
l

S
c
o
r
e

5
4
.
T
r
i
a
l

S
c
o
r
e

5
5
.
T
r
i
a
l

S
c
o
r
e

5
6
.
T
r
i
a
l

0
T
o
t
a
l

0
B
a
s
i
c

0
S
t
r
a
t
e
g
i
c

l
1
S
u
r
f
a
c
e

T
a
s
k

E
f
f
o
r
t

5
7
.
T
r
i
a
l

S
c
o
r
e

N
o
t
e
.
N
=
2
5
4

f
o
r

a
l
l
r
e
l
a
t
i
o
n
s
h
i
p
s
b
u
t
t
h
o
s
e
w
i
t
h
c
o
g
n
i
t
i
v
e

e
f
f
o
r
t
,
f
o
r
w
h
i
c
h
N
=

1
5
1
.
C
o
r
r
e
l
a
t
i
o
n
s

i
n
B
O
L
D

a
r
e
s
i
g
n
i
fi
c
a
n
t

a
t
t
h
e
p
=

0
.
0
5

l
e
v
e
l
(
2
-
t
a
i
l
e
d
)
.

1
T
o
t
a
l

M
e
a
n

4
9
.
2
4

1
0
.
2
4

5
3
.
6
6

1
2
.
9
5

8
1
6
.
0
6

8
5
5
.
1
2

-
3
9
.
0
6

2
4
.
2
4

6
.
1
0

S
D

4
9

5
0

5
1

5
2

5
3

5
4

5
5

5
6

5
7

3
5
.
2
9

2
.
5
6

0
.
1
4

1
6
.
3
8

0
.
0
2

0
.
4
4

1
3
.
0
8

0
.
5
3

0
.
2
1

-
0
.
0
3

3
9
4
.
1
4

0
.
1
0

0
.
3
1

0
.
7
8

0
.
2
4

3
7
0
.
4
9

0
.
0
2

0
.
2
8

0
.
7
8

0
.
1
6

0
.
9
9

5
3
.
2
6

0
.
5
8

0
.
3
8

0
.
3
8

0
.
6
4

0
.
5
0

0
.
3
9

7
.
3
2

0
.
1
0

0
.
8
2

0
.
3
3

0
.
1
0

0
.
1
9

0
.
1
7

0
.
2
3

1
0
1

1
.
7
7

0
.
3
0

0
.
4
1

0
.
3
8

0
.
3
9

0
.
5
1

0
.
4
7

0
.
5
0

0
.
3
9



161

 
 

V
a
r
i
a
b
l
e
s

A
n
a
l
y
s
i
s
T
o
o
l

H
y
p
_
o
t
h
e
s
i
s

S
u
p
m
r
t
e
d
?

A
R
Z
’

b
e
t
a

w
e
i
g
h
t
(
B

)

F
,

t
,
p

(
a
s

a
p
p
r
o
p
r
i
a
t
e
)
 

0
:
O
v
e
r
a
l
l
O
m
n
i
b
u
s
T
e
s
t

C
O
V
:

C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

G
.
O
.
M
a
n
i
p
u
l
a
t
i
o
n
s
:

C
o
n
t
e
n
t
,
S
p
e
c
i
fi
c
i
t
y

T
i
m
e

D
e
p
e
n
d
e
n
t
s
:
P
e
r
c
e
p
t
i
o
n
s

(
S
e
l
f
-
e
f
fi
c
a
c
y
,
F
r
u
s
t
r
a
t
i
o
n
,

O
f
f
-
t
a
s
k
T
h
o
u
g
h
t
s
)
a
n
d

T
a
s
k
b
e
h
a
v
i
o
r
s
(
S
u
r
f
a
c
e

t
a
s
k

e
f
f
o
r
t
,
D
e
e
p
e
r

E
x
p
l
o
r
a
t
i
o
n
T
a
s
k

E
f
f
o
r
t
,

F
e
e
d
b
a
c
k
R
e
fl
e
c
t
i
o
n
)

R
e
p
e
a
t
e
d
M
e
a
s
u
r
e
s

M
A
N
C
O
V
A

Y
e
s

G
o
a
l
c
o
n
t
e
n
t

S
p
e
c
i
fi
c
i
t
y

N
o

I
n
t
e
r
a
c
t
i
o
n

F
=
3
.
1
2

p
=

.
0
0
1

F
=

2
.
7
1

p
=

.
0
0
3

F
=

.
5
6
7

 

M
a
n
i
p
u
l
a
t
i
o
n
c
h
e
c
k
:

L
e
a
r
n
i
n
g
G
o
a
l

L
e
a
r
n
i
n
g
g
o
a
l

m
a
n
i
p
u
l
a
t
i
o
n
c
h
e
c
k
,
G
o
a
l

c
o
n
t
e
n
t
c
o
n
d
i
t
i
o
n

C
o
v
a
r
i
a
t
e
s
:

t
r
a
i
t
g
o
a
l

o
r
i
e
n
t
a
t
i
o
n
s
,
g
e
n
e
r
a
l

a
b
i
l
i
t
y
.

U
N
I
A
N
O
V
A

Y
e
s

F
=

1
7
.
4
8
,

p
=

.
0
0
0

  M
a
n
i
p
u
l
a
t
i
o
n
c
h
e
c
k
:

P
e
r
f
o
r
m
a
n
c
e
G
o
a
l

 P
e
r
f
o
r
m
a
n
c
e
g
o
a
l

m
a
n
i
p
u
l
a
t
i
o
n
c
h
e
c
k
,
G
o
a
l

c
o
n
t
e
n
t
c
o
n
d
i
t
i
o
n

C
o
v
a
r
i
a
t
e
s
:

t
r
a
i
t
g
o
a
l

o
r
i
e
n
t
a
t
i
o
n
s
,
g
e
n
e
r
a
l

a
b
i
l
i
t
y
.

 U
N
I
A
N
O
V
A

 Y
e
s

 
 F

=
2
5
.
3
9

p
=
_
.
0
0
0

 
 



162

T
a
b
l
e
3
]
c
o
n
t
’
d
]
.
 

H
y
m
t
h
e
s
i
s

V
a
r
i
a
b
l
e
s

A
n
a
l
y
s
i
s
T
o
o
l

H
y
p
g
t
h
e
s
i
s

S
u
p
p
g
r
t
e
d
?

A
R
Z
‘

b
e
t
a

w
e
i
g
h
t

]
B

1

F
,

t
,
p

(
a
s

a
p
p
r
o
p
r
i
a
t
e
)
 

M
a
n
i
p
u
l
a
t
i
o
n
c
h
e
c
k
:

G
o
a
l
S
p
e
c
i
fi
c
i
t
y

S
p
e
c
i
fi
c
i
t
y
g
o
a
l

m
a
n
i
p
u
l
a
t
i
o
n
c
h
e
c
k
,
G
o
a
l

S
p
e
c
i
fi
c
i
t
y
c
o
n
d
i
t
i
o
n

C
o
v
a
r
i
a
t
e
s
:

t
r
a
i
t
g
o
a
l

o
r
i
e
n
t
a
t
i
o
n
s
,
g
e
n
e
r
a
l

a
b
i
l
i
t
y
.

U
N
I
A
N
O
V
A

N
o

F
=
.
7
1

 

l
a
.
+
R
e
l
a
t
i
o
n
s
h
i
p

L
e
a
r
n
i
n
g
G
o
a
l
c
o
n
t
e
n
t

a
n
d
S
t
a
t
e
M
a
s
t
e
r
y
G
o
a
l

O
r
i
e
n
t
a
t
i
o
n

L
e
a
r
n
i
n
g
g
o
a
l
c
o
n
d
i
t
i
o
n

a
n
d
s
t
a
t
e
m
a
s
t
e
r
y
g
o
a
l

o
r
i
e
n
t
a
t
i
o
n

C
o
v
a
r
i
a
t
e
s
:

t
r
a
i
t
g
o
a
l

o
r
i
e
n
t
a
t
i
o
n
s
,
g
e
n
e
r
a
l

a
b
i
l
i
t
y
.

U
N
I
A
N
O
V
A

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

B
l
z
N
o

B
3
:
N
o

B
l
:
F
=
.
1
2

B
3
:
F
=

.
3
5

 

1
b
.
+

R
e
l
a
t
i
o
n
s
h
i
p

P
e
r
f
o
r
m
a
n
c
e
G
o
a
l
c
o
n
t
e
n
t

a
n
d
S
t
a
t
e
P
e
r
f
o
r
m
a
n
c
e

O
r
i
e
n
t
a
t
i
o
n

P
e
r
f
o
r
m
a
n
c
e
g
o
a
l

c
o
n
d
i
t
i
o
n
a
n
d

s
t
a
t
e

p
e
r
f
o
r
m
a
n
c
e
g
o
a
l

o
r
i
e
n
t
a
t
i
o
n

C
o
v
a
r
i
a
t
e
s
:

t
r
a
i
t
g
o
a
l

o
r
i
e
n
t
a
t
i
o
n
s
,
g
e
n
e
r
a
l

a
b
i
l
i
t
y
.

U
N
I
A
N
O
V
A

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

B
l
:
N
o

B
3
:
N
o

B
l
:

F
=
3
.
1
5

p
=
.
0
7
7

B
3
:

F
=

5
.
8
9

p
=

.
0
1
6
 

2
.
+
R
e
l
a
t
i
o
n
s
h
i
p

L
e
a
r
n
i
n
g
G
o
a
l
c
o
n
t
e
n
t

a
n
d
M
e
t
a
c
o
g
n
i
t
i
o
n

 
 G

o
a
l
c
o
n
d
i
t
i
o
n
a
n
d

m
e
t
a
c
o
g
n
i
t
i
o
n

C
o
v
a
r
i
a
t
e
s
:

t
r
a
i
t
g
o
a
l

o
r
i
e
n
t
a
t
i
o
n
s
,
g
e
n
e
r
a
l

a
b
i
l
i
t
y
.

 U
N
I
A
N
O
V
A

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

 B
l
z
N
o

B
3
:
N
o

 
 B

1
:
F
=
2
.
0
5

B
3
:
F
=

.
0
7

 

 



163

 

T
a
b
l
e
3
j
c
o
n
t
’
d
)
.

H
m
t
h
e
s
i
s

V
a
r
i
a
b
l
e
s

A
n
a
l
y
s
i
s
T
o
o
l

H
m
t
h
e
s
i
s

S
u
p
m
r
t
e
d
?

A
?
’

b
e
t
a

w
e
i
g
h
t

]
B

)

F
,

t,
p

(
a
s

a
p
p
r
o
p
r
i
a
t
e
)
 

3
a
.
+
R
e
l
a
t
i
o
n
s
h
i
p
S
t
a
t
e

M
a
s
t
e
r
y
G
o
a
l
O
r
i
e
n
t
a
t
i
o
n

a
n
d
M
e
t
a
c
o
g
n
i
t
i
o
n

S
t
a
t
e
m
a
s
t
e
r
y
g
o
a
l

o
r
i
e
n
t
a
t
i
o
n
a
n
d

m
e
t
a
c
o
g
n
i
t
i
o
n

S
t
e
p

1
:
C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

B
1
:

B
3
:

Y
e
s

Y
e
s

A
R
2

=
.
2
4
0

B
=

.
6
6
1

A
R
2
=

.
2
5
9

B
=

.
6
6
4

F
=
8
0
.
3
7

p
=
.
0
0
0

F
=
9
3
.
3
3

p
=

.
0
0
0
 

3
b
.
-
R
e
l
a
t
i
o
n
s
h
i
p
S
t
a
t
e

P
e
r
f
o
r
m
a
n
c
e
G
o
a
l

O
r
i
e
n
t
a
t
i
o
n
a
n
d

M
e
t
a
c
o
g
n
i
t
i
o
n

S
t
a
t
e
p
e
r
f
o
r
m
a
n
c
e
g
o
a
l

o
r
i
e
n
t
a
t
i
o
n
a
n
d

m
e
t
a
c
o
g
n
i
t
i
o
n

S
t
e
p

1
:
C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

P
e
r
f
o
r
m
a
n
c
e
P
r
o
v
e

H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

B
l
:

B
3
:

N
o

N
o

A
R
2
=

.
0
5
8

B
:

.
3
2
4

F
=

.
0
2

F
=

1
6
.
0
1

p
=

.
0
0
0
 

4
.
+

R
e
l
a
t
i
o
n
s
h
i
p
G
o
a
l

S
p
e
c
i
fi
c
i
t
y
a
n
d
G
o
a
l

D
i
s
c
r
e
p
a
n
c
y
C
l
a
r
i
t
y

S
p
e
c
i
fi
c
i
t
y
c
o
n
d
i
t
i
o
n
a
n
d

g
o
a
l
c
l
a
r
i
t
y

C
o
v
a
r
i
a
t
e
s
:

t
r
a
i
t
g
o
a
l

o
r
i
e
n
t
a
t
i
o
n
s
,
g
e
n
e
r
a
l

a
b
i
l
i
t
y
.

U
N
I
A
N
O
V
A

A
f
t
e
r
B
a
s
e
l
i
n
e
T
r
i
a
l
,

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k

2
,

A
f
t
e
r
B
l
o
c
k
3

B
0
:

B
l
:

B
Z
:

B
3
:

N
o

N
o

N
o

N
o

F
=
.
3
8

F
=
.
4
5

F
=
.
4
2

F
=
.
3
7

 

5
.
+

R
e
l
a
t
i
o
n
s
h
i
p
G
o
a
l

D
i
s
c
r
e
p
a
n
c
y
C
l
a
r
i
t
y
a
n
d

M
a
g
n
i
t
u
d
e
o
f

D
i
s
c
r
e
p
a
n
c
y

 
 G

o
a
l

c
l
a
r
i
t
y
a
n
d

m
a
g
n
i
t
u
d
e
o
f
d
i
s
c
r
e
p
a
n
c
y

S
t
e
p

1
:
C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

 H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
b
a
s
e
l
i
n
e
,
B
l
o
c
k

1
,

B
l
o
c
k

2
,
B
l
o
c
k
3

 B
0
:

B
l
:

B
2
:

B
3
:

N
o

N
o

N
o

N
o

 A
R
2
=

.
0
6
6

=
-
.
3
2
9

A
R
2
=

.
0
8
8

=
-
.
4
3
6

A
R
2
=

.
0
9
7

B
=

-
.
4
8
9

A
R
2
=

.
2
8
8

B
=

-
.
8
2
0

 F
=

1
7
.
9
7

p
=
.
0
0
0

F
=

1
0
7
.
3
2

p
=

.
0
0
0
 

 



164

T
a
b
l
e
3
]
c
o
n
t
’
d
]
.
 

H
y
m
t
h
e
s
i
s

V
a
r
i
a
b
l
e
s

A
n
a
l
y
s
i
s
T
o
o
l

H
y
m
t
h
e
s
i
s

S
u
p
p
g
r
t
e
d
?

A
R
Z
’

b
e
t
a

w
e
i
g
h
t

1
B

]

F
,
t
,
p

(
a
s

a
p
p
r
o
p
r
i
a
t
e
)
 

6
.
+

R
e
l
a
t
i
o
n
s
h
i
p

M
e
t
a
c
o
g
n
i
t
i
o
n
a
n
d

S
e
l
f
-

e
f
f
i
c
a
c
y

M
e
t
a
c
o
g
n
i
t
i
o
n
a
n
d

s
e
l
f
-

e
f
fi
c
a
c
y

S
t
e
p

1
:
C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

B
l
e
e
s

B
3
:
Y
e
s

A
R
I
=
.
1
4
5

1
3
:
.
1
3
5

A
R
2
=

.
2
1
2

B
=

.
5
1
9

r
=
=
4
3
.
1
7

p
=

.
0
0
0

F
=
7
3
.
0
8

p
=

.
0
0
0
 

7
.
—
R
e
l
a
t
i
o
n
s
h
i
p

M
a
g
n
i
t
u
d
e
o
f

D
i
s
c
r
e
p
a
n
c
y
a
n
d

S
e
l
f
-

e
f
fi
c
a
c
y
.

M
a
g
n
i
t
u
d
e
o
f
d
i
s
c
r
e
p
a
n
c
y

a
n
d
s
e
l
f
-
e
f
f
i
c
a
c
y

S
t
e
p

1
:
C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

B
l
e
e
s

B
3
:
Y
e
s

A
R
2
=

.
2
6
0

=
-
.
4
1
0

A
R
2
=

.
3
0
2

a
:

-
.
4
1
8

F
=
9
9
.
8
3

p
=
.
0
0
0

F
=

1
1
8
.
5
9

p
=
.
0
0
0
 

8
.
M
o
d
e
r
a
t
i
o
n
o
f
t
h
e
—

r
e
l
a
t
i
o
n
s
h
i
p
b
e
t
w
e
e
n

M
a
g
n
i
t
u
d
e
D
i
s
c
r
e
p
a
n
c
y

a
n
d
S
e
l
f
-
e
f
fi
c
a
c
y
b
y
S
t
a
t
e

M
a
s
t
e
r
y
G
o
a
l
O
r
i
e
n
t
a
t
i
o
n
.

M
a
g
n
i
t
u
d
e
o
f
d
i
s
c
r
e
p
a
n
c
y
,

s
e
l
f
-
e
f
fi
c
a
c
y
,
s
t
a
t
e

m
a
s
t
e
r
y
g
o
a
l
o
r
i
e
n
t
a
t
i
o
n

S
t
e
p

1
:
C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

M
o
d
e
r
a
t
e
d
m
u
l
t
i
p
l
e

r
e
g
r
e
s
s
i
o
n
a
n
a
l
y
s
i
s

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

B
1
:
N
o

B
3
:

Y
e
s

A
R
2
=
.
0
1
1

B
=
.
1
0
6

t
=
.
9
3

t
=
2
.
3
8

p
=

.
0
1
8

 

9
a
.

-
R
e
l
a
t
i
o
n
s
h
i
p

b
e
t
w
e
e
n
S
t
a
t
e
M
a
s
t
e
r
y

G
o
a
l
O
r
i
e
n
t
a
t
i
o
n
a
n
d
O
f
f
-

t
a
s
k
t
h
o
u
g
h
t
s

S
t
a
t
e
m
a
s
t
e
r
y
g
o
a
l

o
r
i
e
n
t
a
t
i
o
n
,
o
f
f
-
t
a
s
k

t
h
o
u
g
h
t
s

S
t
e
p

1
:
C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

B
l
:

Y
e
s

B
3
:
Y
e
s

A
R
2
=

.
0
8
4

B
=

-
.
4
3
5

A
R
2
=

.
1
0
5

1
3
:
-
.
5
1
4

F
=
2
3
.
7
9

p
=
.
0
0
0

F
=
3
0
.
1
2

p
=

.
0
0
0
 

9
b
.

-
R
e
l
a
t
i
o
n
s
h
i
p

b
e
t
w
e
e
n
S
t
a
t
e
M
a
s
t
e
r
y

G
o
a
l
O
r
i
e
n
t
a
t
i
o
n
a
n
d

F
r
u
s
t
r
a
t
i
o
n

S
t
a
t
e
m
a
s
t
e
r
y
g
o
a
l

o
r
i
e
n
t
a
t
i
o
n
,
fi
'
u
s
t
r
a
t
i
o
n

S
t
e
p

1
:
C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

B
l
e
e
s

B
3
:
Y
e
s

A
R
2
=

.
1
0
4

B
=

-
.
5
0
6

A
R
2
=

.
1
1
7

B
=

-
.
4
7
7

F
=
3
2
.
6
7

p
=
.
0
0
0

F
=
3
6
.
0
0

p
=

.
0
0
0
  

 
 

 
 

 
 



165

 

T
a
b
l
e
3
(
c
o
n
t
’
d
]
.

H
y
p
_
o
t
h
e
s
i
s

V
a
r
i
a
b
l
e
s

A
n
a
l
y
s
i
s
T
o
o
l

H
y
p
g
t
h
e
s
i
s

S
u
p
m
r
t
e
d
?

A
R
Z
'

b
e
t
a

w
e
i
g
h
t
(
B

)

F
,

t
,
p

(
a
s

a
p
p
r
o
p
r
i
a
t
e
)
 

9
c
.
+

R
e
l
a
t
i
o
n
s
h
i
p

b
e
t
w
e
e
n
P
e
r
f
o
r
m
a
n
c
e

G
o
a
l
O
r
i
e
n
t
a
t
i
o
n
a
n
d
O
f
f
-

t
a
s
k
t
h
o
u
g
h
t
s

S
t
a
t
e
p
e
r
f
o
r
r
n
a
n
c
e
g
o
a
l

o
r
i
e
n
t
a
t
i
o
n
,
o
f
f
-
t
a
s
k

t
h
o
u
g
h
t
s

S
t
e
p

1
:
C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

p
e
r
f
o
r
m
a
n
c
e
p
_
r
o
v
e

H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

B
1
:
N
o

B
3
:
N
o

F
=

.
2
5

F
=
2
.
0
9

 

9
d
.
+

R
e
l
a
t
i
o
n
s
h
i
p

b
e
t
w
e
e
n
P
e
r
f
o
r
m
a
n
c
e

G
o
a
l
O
r
i
e
n
t
a
t
i
o
n
a
n
d

F
r
u
s
t
r
a
t
i
o
n

S
t
a
t
e
p
e
r
f
o
r
m
a
n
c
e
g
o
a
l

o
r
i
e
n
t
a
t
i
o
n
,
fi
'
u
s
t
r
a
t
i
o
n

S
t
e
p

1
:
C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

p
e
r
f
o
r
m
a
n
c
e
p
r
o
v
e

H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

B
l
z
N
o

B
3
:
N
o

A
R
2
=

.
0
1
1

=
-
.
1
5
3

F
=

1
.
4
3

F
=

3
.
0
4

p
=

.
0
8
2
 

1
0
a
.
+

R
e
l
a
t
i
o
n
s
h
i
p

M
a
g
n
i
t
u
d
e
o
f

D
i
s
c
r
e
p
a
n
c
y
a
n
d
O
f
f
-
t
a
s
k

t
h
o
u
g
h
t
s

M
a
g
n
i
t
u
d
e
o
f
d
i
s
c
r
e
p
a
n
c
y
,

o
f
f
-
t
a
s
k
t
h
o
u
g
h
t
s

S
t
e
p

1
:
C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

B
l
e
e
s

B
3
:

Y
e
s

A
R
2
=

.
0
5
1

B
=

.
1
8
4

A
R
2
=

.
1
4
2

B
=

.
3
1
9

F
=

1
3
.
9
0

p
=
.
0
0
0

F
=
4
2
.
6
7

p
=

.
0
0
0
 

1
0
b
.
+

R
e
l
a
t
i
o
n
s
h
i
p

M
a
g
n
i
t
u
d
e
o
f

D
i
s
c
r
e
p
a
n
c
y
a
n
d

F
r
u
s
t
r
a
t
i
o
n

M
a
g
n
i
t
u
d
e
o
f
d
i
s
c
r
e
p
a
n
c
y
,

fi
'
u
s
t
r
a
t
i
o
n

S
t
e
p

1
:
C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

B
l
e
e
s

B
3
:
Y
e
s

A
R
2
=

.
2
3
9

B
=

.
4
1
7

A
R
2
=

.
2
5
1

B
=

.
3
7
2

F
=
9
0
.
7
3

p
=
.
0
0
0

F
=
9
2
.
7
1

p
=
.
0
0
0
 

1
1
.
+

R
e
l
a
t
i
o
n
s
h
i
p

M
e
t
a
c
o
g
n
i
t
i
o
n
a
n
d

C
o
g
n
i
t
i
v
e
E
f
f
o
r
t

M
e
t
a
c
o
g
n
i
t
i
o
n
a
n
d

M
a
n
u
a
l
t
i
m
e

S
t
e
p

1
:
C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

B
l
:
Y
e
s

B
3
:
N
o

A
R
2
=

.
0
5
6

B
=

8
.
5
2
3

F
=
9
.
1
8

p
=

.
0
0
3

F
=

.
4
3
7
 

1
2
.
+

R
e
l
a
t
i
o
n
s
h
i
p
S
t
a
t
e

M
a
s
t
e
r
y
G
o
a
l
O
r
i
e
n
t
a
t
i
o
n

a
n
d
C
o
g
n
i
t
i
v
e
E
f
f
o
r
t

S
t
a
t
e
m
a
s
t
e
r
y
g
o
a
l

o
r
i
e
n
t
a
t
i
o
n
a
n
d
m
a
n
u
a
l

t
i
m
e

H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

B
l
z
N
o

B
3
:
N
o

A
R
2
=

.
0
1
9

B
=

3
4
.
7
1
8

F
=

1
.
6
6

F
=
3
.
0
0

p
=

.
0
8
6
  

 Step1:Cg
.

A
b
i
l
i
t
y
T
r
a
i
t

 
 

 
 

 



166

T
a
b
l
e
3

(
c
o
n
t
’
d
)
.
 

H
y
m
t
h
e
s
i
s

V
a
r
i
a
b
l
e
s

A
n
a
l
y
s
i
s
T
o
o
l

H
y
m
t
h
e
s
i
s

S
u
p
m
r
t
e
d
?

A
R
Z
'

b
e
t
a

w
e
i
g
h
t

(
B

)

F
,

t
,
p

(
a
s

a
p
p
r
c
m
r
i
a
t
e
)
 

1
3
a
.
—
R
e
l
a
t
i
o
n
s
h
i
p
O
f
f
-

t
a
s
k
T
h
o
u
g
h
t
s
a
n
d

C
o
g
n
i
t
i
v
e
E
f
f
o
r
t

O
f
f
-
t
a
s
k
t
h
o
u
g
h
t
s
,

m
a
n
u
a
l

t
i
m
e
.

S
t
e
p

1
:
C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

B
l
:
Y
e
s

B
3
:
N
o

A
R
I
=

.
1
2
3

B
=

-
1
1
.
4
0

F
=
2
1
.
8
l

p
=

.
0
0
0

F
=
.
1
5

 

1
3
b
.
—
R
e
l
a
t
i
o
n
s
h
i
p
O
f
f
-

t
a
s
k
T
h
o
u
g
h
t
s
a
n
d

S
u
r
f
a
c
e
T
a
s
k
E
f
f
o
r
t

O
f
f
-
t
a
s
k
t
h
o
u
g
h
t
s
,
t
o
t
a
l

t
a
s
k
a
t
t
e
m
p
t
s
.

S
t
e
p

1
:
C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

B
l
:
N
o

B
3
:
N
o

F
=

1
.
8
8

F
:

.
6
2

 

1
3
c
.
—
R
e
l
a
t
i
o
n
s
h
i
p
O
f
f
-

t
a
s
k
T
h
o
u
g
h
t
s
a
n
d
D
e
e
p
e
r

E
x
p
l
o
r
a
t
i
o
n
E
f
f
o
r
t

O
f
f
-
t
a
s
k
t
h
o
u
g
h
t
s
,

a
d
v
a
n
c
e
d
t
a
s
k
a
t
t
e
m
p
t
s
.

S
t
e
p

1
:
C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

B
1
:
N
o

B
3
:
N
o

F
=

.
0
5

F
=

1
.
7
7
 

1
3
d
.
—
R
e
l
a
t
i
o
n
s
h
i
p
O
f
f
-

t
a
s
k
T
h
o
u
g
h
t
s
a
n
d

F
e
e
d
b
a
c
k
R
e
fl
e
c
t
i
o
n

O
f
f
-
t
a
s
k
t
h
o
u
g
h
t
s
,

F
e
e
d
b
a
c
k
r
e
fl
e
c
t
i
o
n
.

S
t
e
p

1
:
C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

B
1
:

Y
e
s

B
3
:

Y
e
s

A
R
2
=

.
0
8
9

B
=

-
1
7
.
1
1
3

A
R
2
=

.
0
4
8

1
3
=
-
8
.
0
2
4

F
=
2
2
.
7
7

 

l
3
e
.
—
R
e
l
a
t
i
o
n
s
h
i
p

F
r
u
s
t
r
a
t
i
o
n
a
n
d
C
o
g
n
i
t
i
v
e

E
f
f
o
r
t  

 F
r
u
s
t
r
a
t
i
o
n
,
m
a
n
u
a
l
t
i
m
e
.

S
t
e
p

1
:
C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

 H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

 B
1
:

Y
e
s

B
3
:
N
o

 A
R
2
=

.
0
4
4

B
=

-
6
.
9
l
4

 
 

 



167

 

T
a
b
l
e
3
(
c
o
n
t
’
d
)
.

H
y
m
t
h
e
s
i
s

V
a
r
i
a
b
l
e
s

A
n
a
l
y
s
i
s
T
o
o
l

H
y
p
g
t
h
e
s
i
s

S
u
p
p
g
r
t
e
d
?

M w
e
i
g
h
t
(
B

)

F
,
t
,
p

(
a
s

a
p
p
r
o
p
r
i
a
t
e
)
 

1
3
f
.
-
R
e
l
a
t
i
o
n
s
h
i
p

F
r
u
s
t
r
a
t
i
o
n
a
n
d
S
u
r
f
a
c
e

T
a
s
k
E
f
f
o
r
t

F
r
u
s
t
r
a
t
i
o
n
,
t
o
t
a
l
t
a
s
k

a
t
t
e
m
p
t
s
.

-

S
t
e
p

1
:
C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

B
l
:
Y
e
s

B
3
:

Y
e
s

A
R
2
=

.
0
3
1

=
-
l
.
4
3
3

A
R
2
=

.
0
2
2

=
-
1
.
5
6
6

F
=

8
.
8
9

p
:

.
0
0
3

F
=
5
.
6
4

p
:

.
0
1
8
 

1
3
g
.
-
R
e
l
a
t
i
o
n
s
h
i
p

F
r
u
s
t
r
a
t
i
o
n
a
n
d
D
e
e
p
e
r

E
x
p
l
o
r
a
t
i
o
n
E
f
f
o
r
t

F
r
u
s
t
r
a
t
i
o
n
,

a
d
v
a
n
c
e
d

t
a
s
k
a
t
t
e
m
p
t
s
.

S
t
e
p

1
:
C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

B
l
:
Y
e
s

B
3
:
N
o

A
R
Z
=

.
0
1
7

=
-
4
4
4
5

F
=
4
.
5
4

p
:

F
:

.
0
3
4

1
.
3
7

 

1
3
h
.
—
R
e
l
a
t
i
o
n
s
h
i
p

F
r
u
s
t
r
a
t
i
o
n
a
n
d
F
e
e
d
b
a
c
k

R
e
fl
e
c
t
i
o
n

O
f
f
-
t
a
s
k
t
h
o
u
g
h
t
s
,

F
e
e
d
b
a
c
k
r
e
fl
e
c
t
i
o
n
.

S
t
e
p

1
:
C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

B
l
z
N
o

B
3
:
N
o

F
:

.
8
8

.
2
3

 

1
4
a
.
+

R
e
l
a
t
i
o
n
s
h
i
p
S
e
l
f
-

e
f
fi
c
a
c
y
a
n
d
D
e
e
p
e
r

E
x
p
l
o
r
a
t
i
o
n
T
a
s
k

E
f
f
o
r
t

S
e
l
f
-
e
f
f
i
c
a
c
y
a
n
d

a
d
v
a
n
c
e
d
t
a
s
k
a
t
t
e
m
p
t
s

(
n
u
m
b
e
r
o
f
z
o
o
m
s
,
h
i
g
h

p
r
i
o
r
i
t
y
t
a
r
g
e
t
s
e
n
g
a
g
e
d
,

a
n
d
h
o
o
k
e
d
m
a
r
k
e
r

t
a
r
g
e
t
s
)

S
t
e
p

1
:
C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

B
1
:
N
o

B
3
:
N
o

11

IL.

.
3
2

1
.
0
6

  
 

 
 

 
 

 



168

 

T
a
b
l
e
3

c
o
n
t
’
d

.

l
=
=
;
=
;
n

.

y
p
g
t
h
e
s
r
s

V
a
r
i
a
b
l
e
s

A
n
a
l
y
s
i
s
T
o
o
l

H
y
m
t
h
e
s
i
s

S
u
p
p
g
r
t
e
d
?

A
R
Z
‘

b
e
t
a

w
e
i
g
h
t
(
B

]

F
,

t
,
p

(
a
s

a
p
p
r
o
p
r
i
a
t
e
)
 

1
4
b
.
+

R
e
l
a
t
i
o
n
s
h
i
p
S
e
l
f
-

e
f
fi
c
a
c
y
a
n
d
S
u
r
f
a
c
e
t
a
s
k

e
f
f
o
r
t

S
e
l
f
-
e
f
fi
c
a
c
y
a
n
d
B
a
s
i
c

T
a
s
k
a
t
t
e
m
p
t
s
(
e
n
g
a
g
i
n
g

t
a
r
g
e
t
s
)

S
t
e
p

1
:
C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

B
l
:

Y
e
s

B
3
:

Y
e
s

A
R
Z
=

.
0
3
3

B
=

1
.
5
4
8

A
R
2
=

.
0
2
2

B
=

1
.
5
2
3

F
=
9
.
4
0

p
=

.
0
0
2

F
=
5
6
8

p
:

.
0
1
8
 

1
4
c
.
M
o
d
e
r
a
t
i
o
n
o
f
t
h
e
+

R
e
l
a
t
i
o
n
s
h
i
p
S
e
l
f
-
e
f
fi
c
a
c
y

a
n
d
S
u
r
f
a
c
e
T
a
s
k
E
f
f
o
r
t

b
y
T
i
m
e

S
e
l
f
-
e
f
fi
c
a
c
y
,
B
a
s
i
c
T
a
s
k

a
t
t
e
m
p
t
s
(
e
n
g
a
g
i
n
g

’

t
a
r
g
e
t
s
)
,
e
x
p
e
r
i
m
e
n
t
a
l

b
l
o
c
k

S
t
e
p

1
:
C
o
&
A
b
i
l
i
t
y
,

T
r
a
i
t

M
o
d
e
r
a
t
e
d
m
u
l
t
i
p
l
e

r
e
g
r
e
s
s
i
o
n
a
n
a
l
y
s
i
s

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

N
o

t
=
.
4
6

 

1
4
d
.
M
o
d
e
r
a
t
i
o
n
o
f
t
h
e
+

R
e
l
a
t
i
o
n
s
h
i
p
o
f
S
e
l
f
-

e
f
fi
c
a
c
y
a
n
d
D
e
e
p
e
r

E
x
p
l
o
r
a
t
i
o
n
T
a
s
k

E
f
f
o
r
t

b
y
T
i
m
e

S
e
l
f
-
e
f
fi
c
a
c
y
,
a
d
v
a
n
c
e
d

t
a
s
k
a
t
t
e
m
p
t
s
,

e
x
p
e
r
i
m
e
n
t
a
l
b
l
o
c
k

S
t
e
p

1
:
C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

M
o
d
e
r
a
t
e
d
m
u
l
t
i
p
l
e

r
e
g
r
e
s
s
i
o
n
a
n
a
l
y
s
i
s

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

N
o

t
=

1
.
4
7

 

1
5
a
.
+

R
e
l
a
t
i
o
n
s
h
i
p
S
t
a
t
e

M
a
s
t
e
r
y
G
o
a
l
O
r
i
e
n
t
a
t
i
o
n

a
n
d
D
e
e
p
e
r
E
x
p
l
o
r
a
t
i
o
n

E
f
f
o
r
t  

 S
t
a
t
e
m
a
s
t
e
r
y
g
o
a
l

o
r
i
e
n
t
a
t
i
o
n
a
n
d
a
d
v
a
n
c
e
d

t
a
s
k
a
t
t
e
m
p
t
s
(
n
u
m
b
e
r
o
f

s
p
e
e
d
q
u
e
r
i
e
s
m
a
d
e
,
p
o
p
-

u
p
t
a
r
g
e
t
s
e
n
g
a
g
e
d
,
a
n
d

h
o
o
k
e
d
m
a
r
k
e
r
t
a
r
g
e
t
s
)

S
t
e
p

1
:
C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

 H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

 B
l
z
N
o

B
3
:
N
o

 
 
 

 



169

T
a
b
l
e
3
(
c
o
n
t
’
d
)
.

H
y
p
g
t
h
e
s
i
s

 

V
a
r
i
a
b
l
e
s

A
n
a
l
y
s
i
s
T
o
o
l

H
y
m
t
h
e
s
i
s

S
u
p
p
g
r
t
e
d
?

A
R
Z
'

b
e
t
a

w
e
i
g
h
t
(
B

]

F
,

t,
p

(
a
s

a
p
P
I
O
P
r
i
a
t
g
l
 

1
5
b
.
M
o
d
e
r
a
t
i
o
n
o
f
t
h
e
+

R
e
l
a
t
i
o
n
s
h
i
p
b
e
t
w
e
e
n

S
t
a
t
e
M
a
s
t
e
r
y
G
o
a
l

O
r
i
e
n
t
a
t
i
o
n
a
n
d
D
e
e
p
e
r

E
x
p
l
o
r
a
t
i
o
n
E
f
f
o
r
t
b
y

T
i
m
e

S
t
a
t
e
m
a
s
t
e
r
y
g
o
a
l

o
r
i
e
n
t
a
t
i
o
n
,
a
d
v
a
n
c
e
d
t
a
s
k

a
t
t
e
m
p
t
s
,
e
x
p
e
r
i
m
e
n
t
a
l

b
l
o
c
k

S
t
e
p

1
:
C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

M
o
d
e
r
a
t
e
d
m
u
l
t
i
p
l
e

r
e
g
r
e
s
s
i
o
n
a
n
a
l
y
s
i
s

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

N
o

t
=
.
5
6

 

1
6
.
+

R
e
l
a
t
i
o
n
s
h
i
p

b
e
t
w
e
e
n
S
t
a
t
e
M
a
s
t
e
r
y

G
o
a
l
O
r
i
e
n
t
a
t
i
o
n
a
n
d

F
e
e
d
b
a
c
k
R
e
fl
e
c
t
i
o
n

S
t
a
t
e
m
a
s
t
e
r
y
g
o
a
l

o
r
i
e
n
t
a
t
i
o
n
a
n
d
f
e
e
d
b
a
c
k

t
i
m
e

S
t
e
p

1
:
C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t
”

H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

B
1
:
N
o

B
3
:
N
o

A
R
2
=

.
0
1
2

B
=
6
.
3
9
9

(
S
B
=

.
1
1
4
)

F
=

.
1
2

F
=

3
.
1
3

_

p
=

.
0
7
8

 

1
7
.
+
S
u
r
f
a
c
e
T
a
s
k
E
f
f
o
r
t

a
n
d
B
a
s
i
c
T
a
s
k

K
n
o
w
l
e
d
g
e

T
o
t
a
l
t
a
s
k
a
t
t
e
m
p
t
s
a
n
d

b
a
s
i
c
k
n
o
w
l
e
d
g
e

t
e
s
t
s
c
o
r
e

S
t
e
p

1
:
C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

B
l
:
Y
e
s

B
3
:
N
o

A
R
2
=

.
0
2
3

B
=

.
0
6
4

A
R
2
=

.
0
1
5

1
3
=
-
.
0
3
3

F
=
7
.
1
0

p
=

.
0
0
8

F
=
4
.
2
5

p
=

0
4
0
 

1
8
.
+
C
o
g
n
i
t
i
v
e
E
f
f
o
r
t
a
n
d

S
t
r
a
t
e
g
i
c
T
a
s
k

K
n
o
w
l
e
d
g
e

M
a
n
u
a
l
t
i
m
e
a
n
d

s
t
r
a
t
e
g
i
c

k
n
o
w
l
e
d
g
e

t
e
s
t
s
c
o
r
e

S
t
e
p

1
:
C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

B
l
:
N
o

B
3
:
N
o

F
=

1
.
6
4

  1
9
.
+
D
e
e
p
e
r
E
x
p
l
o
r
a
t
i
o
n

E
f
f
o
r
t
a
n
d
S
t
r
a
t
e
g
i
c
T
a
s
k

K
n
o
w
l
e
d
g
e

 T
o
t
a
l
a
d
v
a
n
c
e
d
t
a
s
k

a
t
t
e
m
p
t
s
a
n
d
s
t
r
a
t
e
g
i
c
t
a
s
k

k
n
o
w
l
e
d
g
e
s
c
o
r
e

S
t
e
p

1
:
C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

 H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

 B
1
:
Y
e
s

B
3
:
Y
e
s

 A
R
2
=

.
0
8
7

B
=

.
0
3
1

A
R
2
=

.
0
4
3

B
=

.
0
1
5

 
 

 



170

 

T
a
b
l
e
3
(
c
o
n
t
’
d
]
.

H
y
p
g
t
h
e
s
i
s

V
a
r
i
a
b
l
e
s

A
n
a
l

s
i
s
T
o
o
l

H
y
m
t
h
e
s
i
s

S
u
p
p
g
r
t
e
d
?

A
R
Z
'

b
e
t
a

w
e
i
g
h
t
(
B

)

F
,

t
,
p

(
a
s

a
p
p
r
o
p
r
i
a
t
e
)
 

2
0
.
+
F
e
e
d
b
a
c
k
R
e
fl
e
c
t
i
o
n

a
n
d
S
t
r
a
t
e
g
i
c
T
a
s
k

K
n
o
w
l
e
d
g
e

F
e
e
d
b
a
c
k
t
i
m
e
a
n
d

s
t
r
a
t
e
g
i
c
t
a
s
k
k
n
o
w
l
e
d
g
e

s
c
o
r
e

S
t
e
p

1
:
C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k
3

B
l
:
Y
e
s

B
3
:

Y
e
s

A
R
2
=

.
0
1
5

B
=

.
0
0
7

A
R
2
=

.
0
7
6

B
=

.
0
2
2

F
=
4
.
4
4

p
=

.
0
3
6

F
=
2
5
.
6
3

p
=

.
0
0
0
 

2
1
.
+
B
a
s
i
c
T
a
s
k

K
n
o
w
l
e
d
g
e
a
n
d

S
t
r
a
t
e
g
i
c

T
a
s
k
K
n
o
w
l
e
d
g
e

B
a
s
i
c
k
n
o
w
l
e
d
g
e

t
e
s
t

s
c
o
r
e
a
n
d
s
t
r
a
t
e
g
i
c

k
n
o
w
l
e
d
g
e

t
e
s
t
s
c
o
r
e

S
t
e
p

1
:
C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
B
l
o
c
k

1
,
A
f
t
e
r

B
l
o
c
k

3

B
l
:
Y
e
s

B
3
:
Y
e
s

A
R
I
=

.
0
4
3

B
=

.
2
4
4

A
R
2
=

.
1
7
9

B
=

.
5
4
5

F
=

1
3
.
1
2

p
=
.
0
0
0

F
=
7
0
.
0
3

p
=
.
0
0
0

 

2
2
.
+
B
a
s
i
c
T
a
s
k

K
n
o
w
l
e
d
g
e
a
n
d
B
a
s
i
c

T
a
s
k
P
e
r
f
o
r
m
a
n
c
e

B
a
s
i
c
k
n
o
w
l
e
d
g
e

t
e
s
t

s
c
o
r
e
a
n
d
b
a
s
i
c
t
a
s
k

p
e
r
f
o
r
m
a
n
c
e
s
c
o
r
e

S
t
g
)

1
:
C
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
T
r
i
a
l
1
0

T
1
0
:
Y
e
s

A
R
2
=

.
1
7
0

B
=

7
9
.
2
8
5

 

2
3
.
+

S
t
r
a
t
e
g
i
c
T
a
s
k

K
n
o
w
l
e
d
g
e
a
n
d
S
t
r
a
t
e
g
i
c

T
a
s
k
P
e
r
f
o
r
m
a
n
c
e

 
 S

t
r
a
t
e
g
i
c
t
a
s
k
k
n
o
w
l
e
d
g
e

s
c
o
r
e
a
n
d

s
t
r
a
t
e
g
i
c
t
a
s
k

p
e
r
f
o
r
m
a
n
c
e
s
c
o
r
e

S
t
e
p
1
:
C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

 H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
T
r
i
a
l
1
0

 T
1
0
:
Y
e
s

 A
R
2
=
.
1
1
8

B
=

8
.
1
7
9

 
 

 



171

 

 

V
a
r
i
a
b
l
e
s

A
n
a
l
y
s
i
s
T
o
o
l

H
y
p
g
t
h
e
s
i
s

S
u
p
p
_
o
r
t
e
d
?

A
R
Z
‘

b
e
t
a

w
e
i
g
h
t
(
B

)

F
,

t
,
p

(
a
s

a
p
p
r
o
p
r
i
a
t
e
)
 

2
4
.
+
B
a
s
i
c
T
a
s
k

P
e
r
f
o
r
m
a
n
c
e
a
n
d

S
t
r
a
t
e
g
i
c
T
a
s
k

P
e
r
f
o
r
m
a
n
c
e

B
a
s
i
c
t
a
s
k
k
n
o
w
l
e
d
g
e

s
c
o
r
e
a
n
d

s
t
r
a
t
e
g
i
c
t
a
s
k

p
e
r
f
o
r
m
a
n
c
e
s
c
o
r
e

S
t
e
p

1
:
C
o
g
.

A
b
i
l
i
L
y
,
T
r
a
i
t

H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
T
r
i
a
l
1
0

T
1
0
:
Y
e
s

A
R
2
=

.
0
6
6

B
=

.
0
4
0

F
=
2
1
.
4
5

P
=
.
0
0
0

 

2
5
.
+
B
a
s
i
c
T
a
s
k

P
e
r
f
o
r
m
a
n
c
e
a
n
d
T
r
a
n
s
f
e
r

T
a
s
k
P
e
r
f
o
r
m
a
n
c
e

B
a
s
i
c
t
a
s
k
p
e
r
f
o
r
m
a
n
c
e

s
c
o
r
e
a
n
d
t
r
a
n
s
f
e
r
t
a
s
k

p
e
r
f
o
r
m
a
n
c
e
s
c
o
r
e

S
t
e
p

1
:
C
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
T
r
i
a
l
1
1

T
1
1
:
Y
e
s

A
R
2
=

.
1
1
9

B
=

1
.
0
1
9

(
S
B
=

.
3
7
3
)

F
=
4
4
.
7
6

p
=
.
0
0
0

  2
6
.
+

S
t
r
a
t
e
g
i
c
T
a
s
k

P
e
r
f
o
r
m
a
n
c
e
a
n
d
T
r
a
n
s
f
e
r

T
a
s
k
P
e
r
f
o
r
m
a
n
c
e

 S
t
r
a
t
e
g
i
c
t
a
s
k
p
e
r
f
o
r
m
a
n
c
e

s
c
o
r
e
a
n
d
t
r
a
n
s
f
e
r
t
a
s
k

p
e
r
f
o
r
m
a
n
c
e
s
c
o
r
e

S
t
e
p

1
:
C
o
g
.

A
b
i
l
i
t
y
,
T
r
a
i
t

 H
i
e
r
a
r
c
h
a
l
R
e
g
r
e
s
s
i
o
n
,

F
t
e
s
t

A
f
t
e
r
T
r
i
a
l
1
1

 T
1
1
:
Y
e
s

 A
R
2
=

.
1
1
8

B
=

7
.
1
8
1

(
s
1
3
=
.
3
7
8
)

 F
=
4
4
.
0
8

p
=
.
0
0
0

 

 



References

Audia, P. G., Locke, E. A., & Smith, K. G. (2000). The paradox ofsuccess: An archival

and a laboratory study ofstrategic persistence following radical environmental

change. Academy ofManagement Journal, 43, 837-853.

Bandura, A. (1982). Self-efficacy mechanisms in human agency. American Psychologist,

3 7, 122-147.

Bandura, A. (1991). Social cognitive theory ofself-regulation. Organizational Behavior

and Human Decision Processes, 50, 248-287.

Bandura, A. (1997). Self-efiicacy: The Exercise ofControl. New York: W. H. Freeman.

Bandura, A. and Cervone, D. (1986). Differential engagement ofself-reactive influences

in cognitive motivation. Organizational Behavior and Human Decision

Processes, 38, 92-113.

Bell, B. S., & Kozlowski, S. W. J. (2002). Adaptive guidance: Enhancing self-regulation,

knowledge, and performance in technology-based training. Personnel Psychology,

55, 267-306.

Brett, J. F., & Vandewalle, D. (1999). Goal orientation and specific goal content as

predictors ofperformance outcomes in a training program. Journal ofApplied

Psychology, 84, 863-873.

Button, S. B., Mathieu, J. E., & Zajac, D. M. (1996). Goal orientation in organizational

research: A conceptual and empirical foundation. Organizational Behavior and

Human Decision Processes, 67, 26—48.

Cohen, J. (1988). Statisticalpower analysisfor the behavioral sciences (2“d ed.).

Hillsdale, NJ: Lawrence Erlbaum Associates, Inc.

Dwyer, D. J., Hall, J. K, Volpe, C., Cannon-Bowers, J. A., & Salas, E. (1992,

September). A Performance Assessment Taskfor Examining Tactical Decision

making under stress (Spec. Rep. No. 92-002). Orlando, FL: Naval Training

Systems Center, Human Factors Division.

Dweck, C. S. & Leggett, E. L. (1988). A social-cognitive approach to motivation and

personality. Psychological Review, 95, 256-273.

Earley P. C. (1985). Influence of information, choice, and task complexity upon goal

acceptance, performance, and personal goals. Journal ofApplied Psychology, 70,

481-491.

172



Earley, P. C., Connolly, T., & Ekegren, G. (1989). Goals, strategy development, and task

performance: some limits on the efficacy ofgoal setting. Journal ofApplied

Psychology, 74, 24-33.

Egan, D. E., & Greeno, J. G. (1974). Theory ofrule induction: Knowledge acquired in

concept learning, serial pattern learning, and problem solving. In L. W. Gregg

(Ed.). Knowledge and Cognition. Potomac, MD: Erlbaum.

Elliot, E.S, & Church, M.A. (1997). A hierarchical model ofapproach and avoidance

achievement motivation. Journal ofPersonality and Social Psychology, 72, 218-

232.

Elliot, E. S., & Dweck, C. S. (1988). Goals: An approach to motivation and achievement.

Journal ofPersonality and Social Psychology, 54, 5-12.

Flavell, J. H. (1979). Metacognition and cognitive monitoring: A new area ofcognitive-

developmental inquiry. American Psychologist, 34, 906-911.

Ford, J. K, Smith, E. M., Weissbein, D. A., Gully, S. M., & Salas, E. (1998).

Relationships ofgoal orientation, metacognitive activity, and practice strategies

with learning outcomes and transfer. Journal ofApplied Psychology, 83, 218-233.

Greene, B. A., & Miller, R. B. (1996). Influences on achievement: Goals, perceived

ability, and cognitive engagement. Contemporary Educational Psychology, 21,

181-192.

Hechausen, H., & Kuhl, J. (1985). From wishes to action: The dead end and short cuts on

the long way to action. In M. Frese and J. Sabine (Eds), Goal Directed Behavior:

The Concept ofAction in Psychology. Hillsdale, NJ: Erlbaum. 134-160.

Hollenbeck, J. R., Klein, H. J., O’Leary, A. M., & Wright, P. M. (1989). Investigation of

the construct validity ofa self-report measure ofgoal commitment. Journal of

Applied Psychology, 74, 951-956.

Hong, E. and O’ Neil, H. F. (2001). Construct validation ofa trait self-regulation model.

International Journal ofPsychology, 36 (3), 186-194.

Kanfer, R. (1990). Motivation and individual differences in learning: An integration of

developmental, differential and cognitive perspectives. Learning and Individual

Difirerences, 2, 221-239.

Kanfer, R., Ackerman, P. L., Murtha, T. C., Dugdale, B., & Nelson, L. (1994). Goal

setting, conditions ofpractice, and task performance: A resource allocation

perspective. Journal ofApplied Psychology, 79, 826-835.

173



Kozlowski, S. W. J., & Bell, B. S. (2006). Disentangling achievement orientation and

goal setting: Effects on self-regulatory processes. Journal ofApplied Psychology.

91, 900-916.

Kozlowski, S. W. J., Gully, S. M., Smith, E. M., Brown, K. G., Mullins, M. E., &

Williams, A. E. (1996, April). Sequenced mastery goals and advance organizers:

Enhancing the effects of practice. In K. Smith-Jentsch (Chair), When, how, and

why does practice make perfect? Symposium conducted at the meeting ofthe

Society for Industrial and Organizational Psychology, San Diego, CA.

Kozlowski, S. W. J., Gully, S. M., Brown, K. G., Salas, E., Smith, E. M., & Nason, E. R.

(2001). Effects oftraining goals and goal orientation traits on multidimensional

training outcomes and performance adaptability. Organizational Behavior and

Human Decision Processes, 85, 1-31.

Leggett, E., & Dweck, C. (1986). Goal and Inference Rules: Sources ofCausal

Judgments. Unpublished manuscript.

Locke, E. A., Chah, D., Harrison, 8., & Lustgarten, N. (1989). Separating the effects of

goal specificity from goal level. Organizational Behavior andHuman

Performance, 43, 270-287.

Locke, E. A. & Latham, G. P. (1990). A theory ofgoal setting and task performance.

Englewood Cliffs, NJ: Prentice Hall.

Locke, E. & Latham, G. P. (2002). Building a practically useful theory ofgoal setting and

task motivation: A 35-year odyssey. American Psychologist, 5 7, 705-717.

Martocchio, J.J. (1994). Effects ofconceptions of ability and academic achievement.

Journal ofApplied Psychology, 79, 819-825.

Miller, R. B., Greene, B. A., Montalvo, G. P., Ravindran, B., & Nichols, J. D. (1996).

Engagement in academic work: The role of learning goals, future consequences,

pleasing others, and perceived ability. Contemporary Educational Psychology, 21,

388-422.

Multon, K. D., Brown, S. D., & Lent, R. W. (1991). Relation ofself-efficacy beliefs to

academic outcomes: A meta-analytic investigation. Journal ofCounseling

Psychology, 38, 30-38.

Nowakowski, J. M., & Kozlowski, S. W. J. (2005, April). Effects of feedback content on

goal-directed behavior and self-regulation. In J. M. Nowakowski & S. W. J.

Kozlowski (Co-chairs), Feedback interventions and feedback seeking:

Implications for self-regulation. Symposium conducted at the meeting ofthe

Society for Industrial and Organizational Psychology, Los Angeles, CA.

174



Phillips, J. M., & Gully, S. M. (1997). Role ofgoal orientation, ability, need for

achievement, and locus ofcontrol in the self-efficacy and goal-setting process.

Journal ofApplied Psychology, 82, 792-802.

Schmidt, A. M., & Ford, J. K. (2003). Learning within a learner control training

environment: The effects ofgoal orientation and metacognitive instruction on

learning outcomes. Personnel Psychology, 56, 405-429.

Seijts, G. H., & Latham, G. P. (2001). The effect ofdistal learning, outcome, and

proximal goals on a moderately complex task. Journal ofOrganizational

Behavior, 22, 291-307.

Seijts, G. H., Latham, G. P., Tasa, K, & Lathanr, B. W. (2004). Goal setting and goal

orientation: An integration oftwo different yet related literatures. Academy of

Management Journal, 4 7, 227-239.

Sweller, J. (1988). Cognitive load during problem solving: Effects on learning. Cognitive

Science, 12, 257-285.

Sweller, J. & Levine, M. (1982). Effects ofgoal-specificity on means-ends analysis and

learning. Journal ofExperimental Psychology: Learning, Memory, and Cognition,

8, 463-474.

Tennyson, R. D., Breuer, K (1997). Psychological foundations for instructional design

theory. In Tennyson, R. D., Schott, F., SeeL N. M., Dijkstra, S. (Eds).

Instructional Design: International Perspectives, Vol. 1: Theory, Research, and

Models. Mahwah, NJ: Lawrence Erlbaum Associates Publishers. 113-134.

Trumpower, D. L., Goldsmith, T. E., & Guynn, M. J. (2004). Goal specificity and

knowledge acquisition in statistics problem solving: Evidence for attentional

focus. Memory and Cognition, 32, 1379-1388.

Utman, C. H. (1997). Performance effects ofmotivational state: A meta-analysis.

Personality and Social Psychology Review, I, 170-182.

Vandewalle, D. (1997). Development and validation ofa work domain goal orientation

instrument. Educational and Psychological Measurement, 5 7, 995-1015.

Vollmeyer, R., & Burns, B. D. (2002). Goal specificity and learning with a hypermedia

program. Experimental Psychology, 49, 98-108.

Vollmeyer, R., Burns, B. D., & Hollyoak, K J. (1996). The impact ofgoal specificity on

strategy use and the acquisition ofproblem structure. Cognitive Science, 20, 75-

100.

175



Winters, D., & Latham, G. P. (1996). The effect of learning versus outcome goals on a

simple versus complex task. Group & Organization Management, 21, 236-250.

Wood, R. E. (1986). Task complexity: Definition ofthe construct. Organizational

Behavior and Human Decision Processes, 3 7, 60-82.

Wood, R. E., Mento, A., & Locke, E. (1987). Task complexity as a moderator ofgoal

effects. Journal ofApplied Psychology, 1 7, 416-425.

176



   

lill]lillilllilllllliil  


