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ABSTRACT

VELOCITY FEEDBACK: THE IMPACT OF DIFFERENTIAL FRAMNG ON SELF-
REGULATORY MECHANISMS OVER TIME

By
Stanton Mak
This study examined the effects of the differerftiaming of velocity feedback. In particular,
this study examined how rate of improvement infdroraand rate of closure information
impacts self-regulatory mechanisms that lead tecsffe task performance. A general overview
of self-regulation theories are discussed firseflthe literature on velocity feedback is
reviewed, followed by an integration with the psgidgical literature on reference points.
Hypotheses were generally supported, although sesudts did not align with expectations.

Implications of present findings for future resdmare discussed.
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INTRODUCTION

Because increasing employee performance is aéa@lyimgvirtually all organizations, the
issue of how to promote and maintain high levelwoifk effort among employees has been of
immense interest to organizations and organizati@saarchers alike. A great deal of
theoretical and empirical work has shown that oag t® motivate and regulate behavior is
through goal setting. Goals are central to themfeself-regulation (Austin & Vancouver, 1996),
and they have in common the idea that goals “ere’tgind “direct” activities, as they are
guiding principles that people want to achieve. ldegr, work motivation theories also agree
that the motivating potential of goals dependshenaccompaniment of feedback. Without
repeated feedback on progress toward goals,nipsssible for employees to adapt or adjust to
the required behavior. Thus, for organizationalchgjogists, research on goals and feedback is
particularly important because it provides a fourmafor identifying interventions or levers to
influence behavior at work.

Although feedback is a critical characteristigradtivation interventions and a central
process in self-regulation, our understanding efdfiicacy of feedback interventions and the
processes by which they influence human behavioanes poor. Kluger and DeNisi's (1996)
meta-analysis on feedback interventions shattéredvidely-held assumption that providing
feedback consistently improves performance. In fttough they found a moderately positive
effect of feedback on performance, they conclutiati the provision of feedback results in a
deterioration of performance in 38% of studies.sSEheesults indicate a critical need to examine

the many factors that influence individuals’ intefation of, and reaction to, feedback.



As part of our effort to better understand the @fef feedback, it is important to
examine the reactions to the different types afrimiation that performance feedback can
convey. Repeated feedback can help individuals toothieir progress towards goals by
providing information about two important aspedtsheir performance. First, performance
feedback containgoal-performance discrepancy informatjamhich refers to the difference
between current performance and desired performd@heg is, discrepancy feedback indicates
distance or how far people are from their goalso8d, when discrepancy information is
integrated across time, individuals can also evaltleeir performance on the basis of the rate at
which discrepancies are being reducegldcity informatioi (Carver & Scheier, 1990). Velocity
feedback tracks progress, or how fast people arengaowards their goals. Research shows
that very large discrepancies associated with kengrgoals can often be daunting and induce
anxiety. In these instances, individuals tend famusate of progress goals, and will often
persevere with goal pursuit as long as they belibgg are reducing goal-performance
discrepancies at an adequate rate (Lawrence, C&\&eheier, 2002). Although both types of
feedback are important with respect to self-reguta¢Carver & Scheier, 1990), the majority of
research on goal setting and feedback to dateriraandy focused on discrepancy feedback; the
role played by velocity in the self-regulation afal pursuit has been virtually ignored.

Although the existing research suggests that uglé@edback plays an important role in
self-regulation, we still have a poor understanaihthe processes by which velocity feedback
influences task performance. First, a major linotaof past research on velocity is that most
studies have used bogus performance feedbacklitti#Hocus on task performance. They have
generally used ambiguous performance tasks in whacticipants were forced to rely on

experimenter-provided feedback to determine how there performing, and the size of the



participants’ performance goal discrepancies aed thte of progress were manipulated.
Second, of the studies that have not relied on ®éggdback, most have focused on affective
reactions to velocity information. Although resdalhas recently expanded the criterion to
include cognitive, and behavioral outcomes (expeetancy beliefs and goal revision), little is
known about how these factors ultimately influetask performance. Third, although much of
human perception, including perceptions of progrssecognized to be “reference-dependent,”
there has been no attempt to understand how theegellation system is influenced by the
reference point that an individual uses to momtagress. Therefore, existing research has
failed to consider the behavioral or attitudinalammes that are caused by how an individual
interprets velocity information.

The current study attempted to provide furtherarsthnding of the processes by which
velocity feedback influences task performance rea¢hways. First, veridical velocity feedback
was used to examine the extent to which the prawisf velocity information influences task
performance. If velocity information allows an imdiual to maintain their self-regulatory
activities when the discrepancy between actuabpednce and goal performance is large, it
might be beneficial to provide feedback in termselbcity information to avoid some of the
detrimental effects of discrepancy feedback. Secthadcurrent research examines how self-
regulatory mechanisms associated with velocitylbeell relate to each other over time, and how
they impact task performance. In doing so, mayioladetter understanding of the processes by
which velocity feedback drives performance.

Third, this study addresses how the different frahof velocity information affects self-
regulation and performance. When monitoring goabpess, it is possible to look at rate of

progress as moving away from the starting pointa@neng how far one has come), as well as



rate of progress toward the end point (measurirvg flao one has left to go). For instance, an
individual who has to achieve a final performancers of 200 points can consider the
performance improvements made thus far or the efsarcy remaining. Advancing from a score
of 20 to 30 may be framed as improving their perfance by 50% (10/20), or as reducing their
discrepancy from the goal by 6% (10/170). Theskiht reference points have been shown to
have important consequences for the self-regulaystem (e.g., Carver & Scheier, 1990;
Fishbach, Zhang, & Koo, 2009), and thus have ingmrimplications on how self-regulatory
processes are influenced during goal striving. &toee, the selection of the reference point
when presenting velocity feedback is a criticabatet this study addresses.

Thus, the purpose of this research is to exanhie@tfects of differentially referenced
velocity feedback interventions while simultanegusdidressing the limitations discussed above.
| begin with a brief overview of the self-regulatiprocess, and present existing theoretical work
on how velocity fits within this process. | thersdiss the existing empirical literature pertaining
to velocity in order to provide a foundation foethypotheses of the mechanisms that are
influenced by velocity feedback. Next, | discuss tmmplications on how different reference
points influence important outcomes in the selfutation process. Finally, an overall model is
introduced to analyze the relationships betweerséiferegulatory mechanisms, and how

velocity feedback ultimately influences performance

Literature Review

Overview of the Process of Self-Requlation

Goal setting has been shown to have a significapact on improving both employee
and organizational performance (Locke & Latham,Q)9%he notion of assigning goals to

employees, such as performance standards or desdtiad been an integral part of Taylor’s
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(1911) “scientific management” theory. However, G8atting Theory provided a more
thorough understanding of the characteristics afggthat enhance individual motivation and
performance (Locke & Latham, 1990). As an indudtivderived theory, it states that difficult
(vs. easy) and specific (vs. vague or “do your'Degtals lead to the highest levels of task
performance (Locke & Latham, 1990). However, teigtionship is moderated by the presence
of feedback about progress toward goal attainmermssence, goal setting has been shown to
improve performance only when individuals recewedback about their current performance
level. As a whole, the combination of goal setiamgl feedback delivery has shown to be a
powerful approach to increase motivation and praditg in organizations (Locke & Latham,
2002).

Over the past decade, organizational scholars inaveasingly used a self-regulatory
framework to understand the processes underlyiagfiectiveness of goal setting and feedback.
Based on the assumption that goals are a primargrdsf human behavior, self-regulation
theories consider the dynamic motivational procegseolved in the establishment and pursuit
of goals. At the center of most theories of seffulation — including control theory and social
cognitive theory — is the notion that humans anmmarily motivated to reduce discrepancies
between current states and goal states. Goalshertbiey are self-established or externally set,
provide a standard by which their current statimpared. If there is a perceived discrepancy
between their goal and the current state, indivglaee motivated to increase their effort or
modify their behavior in order to eliminate theatepancy. Thus, effective goal-striving requires
feedback about our current performance becauseilittes the continued monitoring of the

size of goal-performance discrepancies. Becausth&ai provides information about an



individual’'s current state, there can be no dedectif discrepancies nor the motivation to reduce

the discrepancy if feedback is not provided.

Control Theory

The hypothesized relationships between goalsrapancies, and feedback play a central
role in Control Theory’s conceptualization of sedfyulation (Carver & Scheier, 1990). Derived
from cybernetic theory, it likens human self-redgula to the functioning of a feedback system
not unlike that of a thermostat. The basic unitydfernetic control is the negative feedback loop.
The feedback loop consists of four componentsnlipput function, 2) a reference value, 3) a
comparator, and 4) an output function. The inpatfion acts as a sensor, obtaining information
about the current state of the environment andybrininto the loop. The reference value (i.e.,
goal) is an internally-derived standard by whicé ithput function’s feedback is evaluated. The
comparator makes a comparison between the cutagrtand the desired goal state in order to
determine if they are discrepant. If the perceifemtiback is not different from the reference
value, the output function (the individual's respepdoes not change. However, if the
comparison process reveals a discrepancy, the olutpetion is triggered so as to bring the input
more in line with the reference value. This canitas behavior characterized by increased
effort for negative discrepancies, or reduced éffmrpositive discrepancies. Thus, the

overriding task of the feedback loop is to detext eeduce discrepancies.

Social Cognitive Theory

Although social cognitive theory criticizes the chaelike language of control theory, it

similarly views self-regulation as a cyclical presen which feedback is used by individuals to



detect and reduce discrepancies between currées stad goal states. However, it stresses the
influence of cognitive and affective self-reactidrem perceived discrepancies on performance
outcomes, and highlights the fact that perceivedrdpancies can be de-motivational just as
much as it can be motivational. According to Baad{d986), self-regulation operates through
three psychological sub-functions: self-monitorisglf-evaluation, and self-reaction. Self-
monitoring is the initial phase that entails thisg of goals and monitoring of goal-relevant
behavior. Self-evaluation is the process in whiginparisons are made between their actual
performance and desired goals (Bandura, 1986). loupto social cognitive theory, an
individual’'s affective and cognitive reaction torpeived discrepancies are key outcomes of the
self-reaction function, as they influence theirsedpuent discrepancy reduction behaviors. One
self-reactive outcome is a change in affect, deffia® the level of satisfaction associated with a
given performance level on a task (Bandura, 19%rge discrepancies are characterized by
negative affect, while small discrepancies are attarized by positive affect. Another
consequence associated with perceived discrepas@eshange in the level of self-efficacy.
According to Bandura (1991), self-efficacy refeysan individual’s self-judgment about his or
her ability to achieve a given level of performantilus, small discrepancies are associated with
feelings of satisfaction and increased levels Wfeféicacy, while larger discrepancies are
associated with feelings of dissatisfaction andiced levels of self-efficacy (Bandura, 1991).
Indeed, empirical research has confirmed that largeconsistently negative discrepancies are
associated with low self-efficacy and high negaaffect and dissatisfaction, while small
discrepancies are associated with high-self effieard satisfaction (Bandura & Cervone, 1983;

Mone & Baker, 1992).



Bandura and Cervone (1986) argued that individwals experience large negative
discrepancies but are able to maintain high levktelf-efficacy will more likely further
increase efforts to reduce the discrepancies. Hewyavthe presence of large negative
discrepancies, it is difficult to maintain high &g of self-efficacy and task satisfaction. The
combination of low self-efficacy and high dissaigion ultimately results in demotivation
(Bandura, 1991). People who have low self-efficheleve that they do not have the capacity to
reduce the goal-performance discrepancy. As atrakal will tend to set lower goals for
themselves, reduce cognitive and behavioral eforéven disengage completely from the task
(Bandura, 1991; Williams, Donovan, & Dodge, 200l)us, although a state of discrepancy

drives motivation, large and consistently negatigerepancies may also reduce motivation.

The Importance of Velocity

Research that focuses on discrepancies tendemtak static conceptualization of self-
regulation. In other words, they tend to focus @mti@pancies at a single point in time.
Alternatively, there is increasing recognition teatcessful self-regulation requires the
monitoring therate at which the discrepancy is being reduced, eslheaiesituations with large
discrepancies (Carver & Scheier, 1990; Hsee & Abel4991; Lawrence, Carver, & Scheier,
2002). In a more contemporary theorization of aalrttreory, Carver and Scheier (1990, 1998)
suggested that, in addition to the fundamentalldaeki loop described previously, there exists a
second type of feedback process that they refas the meta-monitoring loop. Whereas the
fundamental feedback loop is used to determinatheunt of discrepancy present at any given
time, the meta-monitoring loop monitors the ratevaich the fundamental feedback loop is

reducing the detected discrepancies. Thereforenfhe to the meta-monitoring loop is the



sensed rate of progress in reducing discrepangt@sh Carver and Scheier (1990) refer to as
“velocity”. Like any feedback loop, there existsederence value to compare the input to. In this
case, it is “some acceptable rate of behavioraremncy reduction,” (p. 122).

Integrating cognitive and affective self-reactiam® control theory, Carver & Scheier
(1990) suggested that affect and expectationsafess arises not from the fundamental
feedback loop as suggested by social-cognitiverthéait are instead outcomes of the
comparison process that takes place in the metatonioig loop. According to their argument,
affect arising from the meta-loop serves as a sityad the rate of progress is not right and
should be adjusted. When the sensed rate of pgrélse meta-monitoring loop is consistent
with the desired rate of progress, affect is néaind the intensity of discrepancy reducing
behaviors remains the same. However, if the seradedf progress is slower than the desired
rate of progress, a negative discrepancy exidtseimeta-monitoring loop. This results in the
experience of negative affect and doubt, propoaliomthe size of the discrepancy. The
experience of negative affect motivates the indigldo put more effort into his or her behavior
so that the rate of progress matches the desitedfarogress. In contrast, if the sensed rate of
progress is faster than the desired rate of pregeepositive discrepancy exists in the meta-
monitoring loop. This manifests in feelings of coehce and positive feeling, proportional to
the size of the discrepancy. These positive feslprgmpt the individual to reduce their effort.
Nevertheless, control theorists agree that confidean be positively related to performance
through the adoption of difficult goals. AdditiohglCarver & Scheier (1990) suggest that
changes in affect and expectancy are determinegiyed changes in velocity, with increases in
velocity resulting in more positive emotions angestation of success, and a decrease in

velocity resulting in more negative emotions andestation of failure.



Another theoretical work that argues in suppotthef proposition that successful goal-
striving is dependent on progress rate informatimmes from a theory of decision-making
called image theory (Beach, 1990). The theory pdk#t individuals have mental schemas
called “images” that represent information abouathe decision maker hopes to achieve and
how he or she plans to achieve. These images ie¢helpersonal values and goals of the
individual, which are used as standards for comsparilLike in self-regulation theories, image
theory proposes that people make “progress desisauring goal pursuit, which involves
comparing their progress toward their goals withndards for progress. If feedback indicates
that progress is not adequate, an individual Eyiko revise existing strategies, adopt new ones,
or lower commitment and possibly abandon their gadbgether. Alternatively, image theory
would predict that feedback indicating a fast pesgrrate is likely to cause the individual to
remain committed to the goal or strategy. Thusgenidneory argues that progress rate

information is an important contributor to goal aoitment and persistence.

Existing Research on Velocity

Despite the early theorizing that velocity infotmoa plays an important role in self-
regulation, only a handful of empirical studieswahocity have been conducted to date.
Nevertheless, this small body of research has dented some of the affective, behavioral, and
cognitive implications of velocity that the theacal works proposed. In the following section, |
review the existing empirical research on velogitgrder to provide a foundation for discussing
how differentially referenced velocity feedback miafjuence self-regulation in a performance

context.
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Effects of Velocity on Affect

The argument that velocity plays an important iolaffective reactions has been
supported by several studies. Working independédrdiny Carver and Scheier, Hsee and
colleagues were among the first to examine theioalship between velocity antecedents with
satisfaction. In a series of studies, Hsee andstine{1991) explored the hypothesis that an
individual's satisfaction with an outcome is notyorelated to the position of the outcome (e.g.,
a stock valued at $100), but also the velocityhefdutcome (e.g., a stock rapidly appreciating
from $50 to $100). They presented individuals vai#tirs of hypothetical outcomes regarding
class standing or salary that described differattepns of positions and velocities, and asked
them to choose the one with which they were mastfead. The results showed that individuals
have a preference for positive velocity comparezet® velocity, which was in turn preferable to
negative velocity, even when position was held tamtsacross all conditions. Additionally,
individuals preferred to improve faster, even g terminal outcome level was lower than the
one with a more gradual improvement. In a sepastaidy, Hsee, Abelson, and Salovey (1991)
examined whether the relative weighting given tsifpon and velocity information vary from
situation to situation in influencing satisfactiondeed, they found that the relative importance
of velocity and position on satisfaction depend$iow the outcome is framed: the relative
weight of velocity on satisfaction loomed largeremithe outcome was framed in terms of
change, whereas position contributed more to satisih when the outcome was framed in terms
of overall (average) position. Finally, Hsee, Salpvand Abelson (1994) hypothesized that an
individual’'s satisfaction is related to changesétocity. They asked subjects to watch a pair of
curves gradually and simultaneously unfold ovetiand found that people were more satisfied

with curves depicting more positive changes in e#yo even when the position of the final
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outcome was the same. This provided evidence taatges in velocity do indeed predict
changes in affect.

However, because the studies by Hsee and collsamg asked participants to rate their
satisfaction on various hypothetical outcomess difficult to determine whether their
preferences would be similar in a situation in vahtice outcomes have personal relevance.
Lawrence, Carver, and Scheier (2002) were thetbrprovide a test of affective reactions to
velocity in a goal-striving context. The researsh@sed an ambiguous performance task in
which participants were told to use their intuitjuedgment to determine which foreign words
convey the same meaning as a given English worakctinality, feedback of progress towards
their goal was manipulated in order to vary velpeitross trials and assess participants’ reaction
to different performance trends. Analysis of theadavealed that participants who experienced
increasingly less positive feedback across triaiftexl their moods in a negative direction, while
participants who experienced increasingly moretp@sfeedback across trials shifted towards

more positive moods.

Effects of Velocity on Expectancy and Commitment

In addition to affective outcomes, velocity isatsitical for predicting success
expectancy and commitment towards goals. Duval@band Mulilis (1992) showed that when
individuals believe that their discrepancy fromeaperimental standard was small, participants
would make effort to reduce that discrepancy. Wibamicipants thought that the discrepancy
was substantial, participants tended to avoid ttigity altogether. Importantly, they found that
the tendency to either persist or to avoid theasitlm was a function of perceived rate of

progress towards discrepancy reduction relatitbecsize of the discrepancy. When participants
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were high in self-focus and perceived sufficiertgress towards reducing the discrepancy, they
maintained involvement and effort. However, whertipgants high in self-focus perceived
insufficient progress to reduce the discrepanam timey would relax their efforts and avoid
involvement.

More recently, Chang, Johnson, and Lord (2010igzatl an ambiguous performance task
with an explicit performance goal to examine thle&s of discrepancy size and velocity on
motivational outcomes. In their study, participagtgaged in an implicit grammar task that first
asked them to learn artificial grammar rules. Theye then assigned a performance goal to
correctly identify 9 out 10 letter strings in agi® block as either agreeing or disagreeing with
the grammar rules. Additionally, they were askedyttain this goal within six trials. Both
discrepancy size (large or small) and their vejo(stow or fast) were manipulated and conveyed
to participants via feedback after each trial. Té®ults showed that the size of performance-goal
discrepancies was negatively related to task satish and success expectancy, while faster
velocities were positively related to task satistatand success expectancy. Most importantly,
there was a significant discrepancy x velocityratéion, such that experiencing faster velocities
may be able to offset the low motivation associatéd large performance-goal discrepancies.

Longitudinal studies have found that the lackudfisient velocity during goal-striving is
associated with downward goal revision for bothadiand proximal goals. Donovan and
Williams (2003) examined the goal revision processerack and field athletes over the course
of an 8-week competitive season. Importantly, toemd that temporal factors influence the
process of self-regulation. When faced with similsicrepancies, athletes were more likely to
engage in downward goal revision for both distal proximal goals in the second half of the

season than in the first half of the season. Thieoasi concluded that as the season went on and
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large discrepancies remained, they may have reldiz their current rate of progress indicates
that they will not reach the goal within the tinmo#ed, and therefore decided to revise the goal.

In a more explicit test of the association betwgerceived velocity and goal revision,
Elicker and colleagues (2010) examined the rolkeetdcity on student’s goal-striving over the
course of a semester. Interestingly, they fountuakcity interacted with goal importance to
predict goal revision. When velocity was high, therere only small changes in goal revision.
When velocity was low, high goal importance wasagged with minimal change or increased
goals (probably to compensate for lack of progreskgreas low goal importance was
associated with goal reductions.

Lastly, in a study examining escalation of comneitit) Kolz (1994) hypothesized that
faster progress towards a goal and smaller disogmwould result in more positive affect and
greater success expectancies. These would thelhiregteater escalation of commitment.
Using an investment decision-making scenario andipodating participants’ rate of progress,
he found that individuals who experienced fastegsaf progress continued to invest in a failing
project. Additionally, he found that discrepancformation was predictive of escalation of
commitment, but its influence decreased over timeontrast, progress rate information
increased over time. His study therefore suggésisindividuals who experience a faster rate of

progress are more likely to commit to a goal, elsvards losing propositions.

Summary

Thus, while discrepancy feedback is importantuccgssful self-regulation during goal-
striving, so too is velocity feedback. Carver amtier (1990) posited that the meta-monitoring

system which regulates velocity is central to ahvildual’'s affect, and also the belief regarding
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his or her ability to successfully reduce the dipancy during goal pursuit. Indeed, the empirical
research shows that individuals who are satisfigkl their rate of progress tend to have high
success expectancies for reducing the discrepariagh leads to higher goal commitment. In
contrast, the experience of slow velocity will lavexpectancy of success, leading to lower goal
commitment and downward goal revision.

Importantly, Chang et al., (2010) and Duval e{#292) found that the de-motivational
effects of large discrepancies depended on whétkeandividual experiences fast or slow
progress. When a slow rate of progress is expeaxtkribe large discrepancies had a detrimental
effect on motivation. However, motivation was mained in the presence of fast rate of
progress, indicating that the experience of fakiorges can buffer against the debilitating
effects of large discrepancies. These findings lanp®rtant practical implications for successful
goal-striving for difficult goals, which tend to lobaracterized by large discrepancies. Rather
than focusing on the frustrating discrepancy whealuating progress toward the goal,
individuals might benefit from paying attentiontteeir potentially more satisfactory rate of

progress instead. In doing so, there are likelygsatisfied and remain committed to the goal.

Limitations of Velocity Research

Although the existing research indicates that vigfdeedback may have important
influences on motivational outcomes, we still haitke understanding of the processes by which
velocity feedback influences performance. Threetéitions in the existing literature of velocity
are substantial contributors to this gap. Firshalgh control theory suggests that the sensed rate
of progress in reducing discrepancies is the inptihhe meta-monitoring loop, and is compared

to a reference value which constitutes an acceptald of progress, there has been no
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discussion to date on the factors that shape whatdavidual considers to be an acceptable rate
of progress. Previous research has tended to liseperted affect as an indirect way to
measure whether or not individuals were achievivagy tdesired rate of progress, and have not
addressed the questions of why, when, and how esogthndards may change over time.
Therefore, the existing research on velocity feellltes failed to consider the factors that
influence the formation of velocity judgments. Sedpothe majority of existing research either
examined the effect of velocity using hypothetimatcomes or bogus feedback, with little focus
on task performance. Third, the few velocity stadieat have not utilized hypothetical outcomes
or bogus feedback have only examined a very limt@aber of motivational outcomes, namely
goal revision and satisfaction. Yet, self-regulgtorocesses can be affective (e.g., satisfaction),
behavioral (e.g., effort), or cognitive (e.g., sefficacy). As a result, we do not know how these

important self-regulatory constructs relate to eaitter to drive performance.

Velocity Feedback - Intended Contribution

Given the limitations of the current research elouity, there is a critical need for
further understanding of the self-regulatory preesshrough which velocity information
influences task performance. A way forward is tiglothe investigation of the motivational
effects of veridical velocity-salient feedback ahgrigoal-striving. According to Kluger and
DeNisi (1996), individuals have a limited attenticapacity, so not all of the information that is
useful for self-regulation during goal-striving lile attended to. Feedback interventions receive
considerable attention because they are a sabpetaof the goal-striving process. Therefore,
they have a high potential to change an individulalcus of attention. It follows that a feedback
intervention which conveys velocity information Ifibcus individuals’ attention towards the

potentially motivating effects of velocity informan. Thus, by providing velocity-salient
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feedback and examining how self-regulatory proceaséold over time, we obtain a greater
understanding of the processes by which veloceglback ultimately affects performance. Most
importantly, the proposed research also contribiatéise velocity literature by examining factors
that influence what is considered an acceptabéeafprogress for the “comparator” in the meta-
monitoring system. One way in which perceived odtprogress might be influenced is by the
use of different reference points at different sgagf performance. A large body of
psychological research has confirmed that muchuafdn perception is “reference-dependent”,
including perceptions of progress (Fishbach, Zh&nlgpo, 2009). Despite this, research on
velocity thus far has assumed that individualsadnle to make accurate absolute judgments of
their rate of progress. In contrast, | suggest peateived rate of progress is what is important
when individuals evaluate their rate of progressl iaimay be influenced by the reference points
individuals use to judge their performance.

Therefore, the proposed research contributes tedloeity literature in two ways: first,
by addressing issues concerning the formation loicity judgments (e.g., via the influence of
reference points), and second, by identifying #l&regulatory mechanisms through which the
velocity judgments influence task performance hia following section, | review the existing
empirical research on references points used whmmtoning progress in order to provide a

foundation for discussing its implications for hawnight influence our judgments of velocity.

Reference Point Used When Monitoring Progress

It is commonly said that optimists see the glaskadf full, while pessimists see the glass
as half empty. This expression reflects our layaustanding that much of human judgment and

perception is inherently relativistic. Indeed, refece points have a long history in psychology,
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dating back to early studies of habituation ancchsphysics (Kahneman, 2003). Research
confirms that whether we perceive something aobgmall, or light or dark, arises through a
comparison with a particular anchor or referendatpdhe idea is based on the notion that
individuals are poor at or incapable of making dltegudgments, and so we instead must rely
on anchor or reference points to make relativenuelgis. Thus, perception and judgment are
“reference dependent” (Kahneman, 2003).

The “framing effect” may serve as a prime exangflbow the use of different reference
points can result in systematically different ewailons of equivalent outcomes. According to
research on risky choice framing, whether we vievoatcome as a gain or a loss depends on the
particular reference point that we adopt (Kahne&diversky, 1979, 1972). Research has
shown that people have a general tendency to bavisrse when exposed to gains, and risk-
seeking when exposed to losses (Kahneman & Tvel€iki9). Additionally, research on
attribute framing shows that, when an attributambbject is described in terms of either a
positively valenced proportion or an equivalentatagely valenced proportion (e.g, 50% chance
of success or a 50% chance of failure), objectsrde=l in terms of a positively valenced
proportion are usually evaluated more favorablytbhjects described in negatively valenced
proportion (Levin & Gaeth, 1988). Although bothtetaents are logically equivalent, they have
been shown to be perceived as psychologicallyrdiffie Therefore, what we choose as the
reference point for comparisons directly influenoas evaluation of an outcome.

Thus, the question of what constitutes the refaxgaoint is of high importance for the
application of velocity feedback. When evaluatimggress towards a goal, it is possible to
compare one’s current performance to two refergoaats: the end goal one is striving toward,

or one’s previous performance (Bonezzi, Brendl, &Angelis, 2011; Koo & Fishbach, 2012).
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For instance, an individual who has to achievenal fperformance score of 200 points can
consider the performance improvements made thuw fdae discrepancy remaining. Advancing
from a score of 20 to 30 may be framed as improtheg score by 50% (10/20), or as reducing
their discrepancy from the goal by 6% (10/170). b&on of reference points when evaluating
progress is not new. However, what effects thefezarce points have on motivation and
performance is a question yet to be addressed.

One indication of its effect comes from Heath,rick, and Wu (1999), who noted that
when the end goals serve as the reference poinhatits the characteristics of the value
function used in prospect theory, and in doingas@s$ on the property of diminishing sensitivity.
That is, as one is further away from the goal nttagnitude of perceived change decreases. For
instance, let us assume again that an individuadisi& achieve a final performance score of 200
points. Advancing from a score of 20 to 30 mayraenked as reducing their discrepancy from
the goal by 6% (10/170). However, advancing frost@are of 180 to 190 reduces the
discrepancy from the goal by 50% (10/20). In bakes, the individual improved by 10 points,
but the perceived value of a given unit of progiasseases as the individual gets closer to the
goal. In contrast, Bonezzi et al.(2011) demonstr#itat when a person uses the initial state as
the reference point for monitoring progress, the@ged marginal value of progress decreases
as the individual moves closer towards the goal.iigiance, advancing from a score of 20 to 30
may be framed as improving their performance by %08620). However, advancing from a
score of 180 to 190 is akin to improving their peniance by 6% (10/170). In this case, the
perceived value of a given unit of progress de@gas the individual gets closer to the goal,

despite achieving the same level of improvemepeifiormance.
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If reference points influence the perceived valfia given unit of progress, it is likely
that they influence an individual's perceived ratg@rogress during goal striving. Koo and
Fishbach (2012) provides some initial support fas proposition. Like Bonezzi et al. (2011),
they hypothesized that for an identical absolutellef progress, attending to a reference point
that is closer to one’s current level of perform@anesults in a perception of a faster rate of
progress. In one study, they provided participants a partially filled customers reward card
for a coffee shop on campus which promised oneldexerage if ten slots are filled. In the high-
progress condition, the card was framed as eitheing seven slots filled or three slots
remaining. In the low progress condition, the caes framed as either having three slots filled
or seven slots remaining. The results showed tdicppants reported themselves to be more
willing to use the reward card if the card was feahas three slots remaining (as opposed to
seven slots filled) in the high-progress conditiangl was framed as three slots filled (as opposed
to seven slots remaining) in the low-progress domali Additionally, this result was mediated by
participants’ report of the extent to which theinkhfilling one slot (in the accumulated progress
condition) or removing one slot (in the remainirrggress condition) made them feel as if they
are making progress toward the goal.

However, there are many critical limitations ofs¢xg studies on reference points in
goal-striving. First, Koo and Fishbach (2012) meadyperception of progress at only one point
in time, which does not allow for the investigatioirhow individuals change in perceptions over
time. Second, their measure of rate of progresshypsthetical; individuals merely reported
how much progress they thought they would makleaftcompleted one more unit of progress.
We do not know how individuals perceive their pexsg when they pursuing a goal which has

personal relevance. Third, these studies havennestigated the self-regulatory mechanisms
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that are influenced by these differentially frammaté of progress information. Therefore, the
mechanisms through which these different framesatpén influencing performance remains to
be addressed.

In this study, | explore which form of velocityggback will lead to the highest levels of
task performance. Drawing on the literature of-sefjulation, | hypothesize that the provision of
velocity feedback will be more motivating than aioge discrepancy feedback, through its
influence on a variety of important self-regulatprpcesses. However, the differential framing
of velocity feedback will influence the nature tf effects. More specifically, | hypothesize that
previous performance rate of progress feedbackbeilhe most motivating at the beginning of
goal-striving. Conversely, the goal anchored rétgrogress feedback will be increasingly more
motivating as one approaches the goal. Followimgltgic, a feedback intervention in which the
reference point switches should result in the rsgh®otivation and be the most beneficial for
performance. The rationale and nature of the effa# discussed in greater detail below. The

model in Figure 1 gives a summary of the relatigmsiproposed.
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Figure 1. A heuristic describing the relationshyg$ween self-regulatory mechanisms influenced lycity feedback
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Hypotheses

Although an accurate assessment of progress itatikeaccount both the distance from
the starting point and the distance from the fg@dl, people may sometimes narrowly focus on
one reference point. One way in which this happetisrough the way feedback is framed. As
previously mentioned, Kluger and DeNisi (1998) segjgd that feedback interventions have a
high potential to change the locus of attentiomdfviduals. After receiving feedback,
individuals are likely to be thinking about a specaspect of their performance or even
themselves, depending on the various cues in gubbek intervention. Therefore, it is likely
that velocity feedback that is referencing thealigbal will influence individuals to direct their
attention towards the discrepancy magnitude betwlesincurrent performance and the final
goal level. Conversely, velocity feedback that refees past performance will influence
individuals to direct their attention towards theaunt of improvement in performance from

their previous trial.

Hypothesis 1(a): In aggregate over time, ratengpiovement feedback will result in

greater salience of improvement in performance

Hypothesis 1(b): In aggregate over time, ratelosare feedback will result in greater

salience of discrepancy from the distal goal

As previously stated, the reference point thahissen as a comparison standard when
judging progress towards a goal can profoundlycafissessments of progress towards the goal.

Bonezzi and colleagues (2011) suggested that avidodl’'s perception of progress depends on
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whether he or she monitors progress in terms ¢dudee from the initial state or from the end
state. Indeed, Koo and Fishbach (2012) found tatding on accumulated progress when
progress was low and focusing on remaining progmss progress was high increased
commitment to a goal by creating the feeling of mglgreater progress towards the goal.
Therefore, the results of these studies providéalievidence that focusing on rate of
improvement in the beginning goal pursuit and faog®n rate of discrepancy reduction when
near the end of goal pursuit will create an illusad faster progress.

According to theoretical and empirical work onaa@ty, velocity is linked to an
individual’'s affective reaction during goal-strignA rate of progress that meets an individual’s
acceptable velocity standard is likely to yieldsfaction, while a rate of progress that falls shor
of an individual's velocity goal is likely to resuh dissatisfaction. Therefore, this illusion of
faster progress is predicted to have a positivecefin their satisfaction with their rate of

progress during goal pursuit.

Hypothesis 2(a): Salience of performance improvemal have a significant positive
effect on individuals’ rate of progress satisfaatduring the early stages of goal pursuit.
The more salient the performance improvementgtbater the rate of progress

satisfaction during the early stages of goal putrsu

Hypothesis 2(b): Salience of discrepancy reductidhhave a significant positive effect
on individuals’ rate of progress satisfaction dugithe later stages of goal pursuit. The
more salient the discrepancy reduction, the grettierrate of progress satisfaction

during the later stages of goal pursuit.
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Carver and Scheier (1990) theorized that an iddidis rate of progress towards a goal is
an important determinant of his or her expectarf@oal attainment. Positive expectancies for
future success are associated with a fast rateogrgss, whereas a sense of doubt and negative
expectations for future success are associatedslat rate of progress (Carver & Scheier,
1990). In line with their predictions, Chang et(@009) found that smaller discrepancies and
faster velocities led to higher success expectanaiad the effects of velocity were unique from
those of discrepancy.

One key expectancy belief that reflects an indiglts perception of his or her capability
to perform a task is self-efficacy. According tori8ara (1986), an individual’s self-efficacy
encompasses his or her belief that one is capélpleducing the efforts or behaviors required to
reach certain levels of performance, as well as lmi@g environmental demands that might
influence an individual’s ability to successful fmem the task. Thus, self-efficacy can be
conceptualized as the expectancy of being ablelfiti the numerous goals necessary to achieve
a specified level of performance. Because rateajness is associated with success expectancy,
it is hypothesized that an individual’s perceptadriheir rate of progress is associated with their
perceived self-efficacy in being able to achieyeegormance goal. Individuals who are satisfied
with the rate of progress should have higher peeckself-efficacy, whereas individuals who are

less satisfied with their rate of progress shoaldenlower perceived self-efficacy.

Hypothesis 3: Rate of progress satisfaction istpasy related to self-efficacy

In an attempt to describe the effects of selfeaffy from a control system perspective,

Powers (1991) and Vancouver et al. (2001) statatstif-efficacy reflects the weights
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representing the perceived effectiveness of meetidgsired goal. These anticipated or
estimated perceptions are used in during goal peeseto influence their perception of their
current level of performance. Additionally, theyasened that when these estimated perceptions
are to be used to compare their current performasiitethe goal, the higher estimates of current
performance associated with high self-efficacy widiKely result in an individual’s belief that
they are able to reach the goal sooner. Thatespénceived magnitude of discrepancy is likely
influenced by the individual’'s self-efficacy, sutttat higher self-efficacy is related to smaller

perceived discrepancy magnitude than lower sei¢asffy.

Hypothesis 4: Self-efficacy is negatively rela@g@é¢rceived discrepancy magnitude.

Research suggests that, in the course of goaingjriindividuals tend to set proximal
goals for themselves that are closer to their cticapabilities. Seijts & Latham (2001) noted
that distal goals are not good standards of pregresause they are too far away in time to
facilitate high self-efficacy and commitment duriggal-striving. Setting more realistic proximal
goals that lead up to challenging difficult godlswas the individual to experience “small wins”
in order to gauge progress and develop self-efficBandura and Simon (1977) found that the
majority of participants in a weight loss study wiliere assigned a distal goal also adopted
proximal goals to facilitate self-regulation. Fuetimore, Bandura (1986, 1989) argues that, even
without the establishment of a distal goal, indinats with high self-efficacy are likely to
respond to goal attainment by establishing a prakgoal even higher than their most recent
performance in order to motivate themselves togoerfeven better, because mastering

progressively more difficult challenges resultsnoreasing levels of self-satisfaction.
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It is likely that the difficulty of the proximalagals that individuals set for themselves is
based on the anticipation of resources that anginetjto meet the distal goal. A large perceived
discrepancy magnitude between current performandehee goal can be taken as a sign that the
individual is far from achieving her goal, and ti@re is still lacking in task skill. Therefore, he
or she will be more likely to set a more consemeagoal in the next performance episode.
Indirect support for this proposition can be seethe work of Bandura and Cervone (1986),
who found that high self-efficacy individuals wheme told that they exceeded their
performance goals were more likely to set goalbdrighan previous performance level, with
self-efficacy being correlated with the difficulty subsequent self-set goals. Because the
motivational effects of self-efficacy are thoughtde realized through influences on an
individual's perception of their current performarievel (Vancouver et al., 2001), it is therefore
likely that the perception of how far an individusiin relation to the goal should influence how
difficult the next proximal goal will be set. Withw perceived discrepancy magnitude,
individuals believe they can attain high levelgpefformance and, as such, are more inclined to
pursue stringent levels of performance.

Likewise, if an individual perceives that the aigated resources needed to reduce the
perceived discrepancy magnitude exceeds his ardpabilities, the individual will likely
choose to disengage from the assigned distal gubtlaoose an easier goal. A large magnitude
of discrepancy suggests that goal attainment mampessible. This will likely result in
frustration with the distal goal since it is pekas as unattainable. Individuals who perceive the
discrepancy to be large may set their sights lowhabthey do not become de-motivated if they
do not attain their self-set goal. At the extrearejndividual might feel that any effort invested

in a task is a waste of energy since he or sheasagteed to fail. This will likely be manifested
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through setting a low goal so that the individueh evithdraw task effort. Thus, in the present
study, decreases in perceived discrepancy magrstunidd be associated with corresponding

increases in self-set goal difficulty.

Hypothesis 5: Perceived discrepancy magnitudegatively related to goal setting over
time, with decreases in perceived discrepancy madg related to increases in self-set

goal level.

According to Locke and Latham (2002), establishedls provide the “directive” and
“energizing” functions necessary for high performan Because goals are merely future
outcomes that an individual strives to achievepréfieeds to be exerted to translate those goals
into reality. Indeed, goal setting theory and sefjulation theories believe effort to mediate the
goal-performance relationship. Individuals whorsete difficult goals are required to exert
more effort to achieve those goals (Locke & Latha0()?2). In control theory terms, the goal-
difficulty performance relationship is explained tgting that difficult goals require greater
efforts to avoid discrepancies. Bandura and Ceryd886) investigated how self-set goals
contribute to sustained effort and performancerorrgometric device. Across multiple trials,
they found that the level of goal that individusés for themselves was strongly related to the

effort that they expended on the task.

Hypothesis 6: Self-set goal is positively relatedehavioral effort.

28



Motivation cannot lead to performance directlystead, it is effort through which
motivation is translated into behavior outcomede#atively, without the allocation of
cognitive or behavioral effort, motivation cannesult in high performance (Locke and Latham,
1990). There is consistent theoretical and empisiepport for effort’s role in predicting
performance. According to the resource allocatiseoty of motivation, individuals allocate the
amount of effort necessary to reach a desired pedoce level (Kanfer & Ackerman, 1989). At
a between-person level of analysis, studies hawersthat self-reported effort to be positively
associated with job performance (Brown & Leigh, @98erborg & Miller, 1978). Likewise,

Yeo and Neal (2004) found that changes in selfntegceffort allocation was predictive of
changes in performance over time in a complex A®fflcct recognition task. Therefore, the

proposed research predicts that effort should ipe$jtrelate to task performance.

Hypothesis 7: Behavioral effort is positively reld to task performance.

Following from the hypotheses set forth in thegmeed study, a feedback intervention in
which velocity feedback that contains a referemmatshift from the starting point to the end
point when halfway towards the distal goal shoefal to the highest task performance. The
feedback intervention is likely to focus individsan their improvement in performance in the
beginning of goal pursuit and away from the digt@dl. This is proposed to improve their
satisfaction with their rate of progress becausépnly are they less likely to be paying
attention to the de-motivating effects of the ladggcrepancy magnitude from the distal goal, but

the marginal value of progress should be largetduts close proximity to the reference point.

1t is acknowledged that the relationship betweforeand task performance is a condition of thektedesign and
not necessarily a hypothesis. Nevertheless, fitdlsided to complete the model logic.
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This perception of a fast rate of progress shamlgrove an individual’'s self-efficacy, reduce his
or her perceived magnitude of discrepancy towdrdslistal goal, and maintain his or her effort
in goal pursuit. As a result, previous performaacehored rate of progress feedback should
result in higher performance at the beginning @l gaursuit. However, as individuals continue
to move towards the desired end goal, an individuate of progress satisfaction should
diminish as the perceived marginal value of progecreases. However, a shift in reference
point should sustain perceptions of a fast rafgrofjress because a given level of performance
increase should result in a perceptually large owpment in performance as one gets closer to
the end goal. Additionally, focusing attention tedsthe discrepancy when it is no longer as

large should motivate the individual to invest aouning effort to achieve the distal goal.

Hypothesis 8: Feedback intervention in which fee#ttswitches from rate of

improvement to rate of closure when halfway towhedgoal should lead to the highest

task performance cumulatively over time
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METHOD

This experiment used a single factor between-stdbpEsign using repeated measures.
Participants were randomly placed into one of fmurditions: control condition, rate of
improvement feedback condition, rate of closureli@ek condition, and reference switch
condition. The experiment consisted of a trainimg (in which individuals were introduced to
the TANDEM task and requirements, and performaac®t recorded) and a performance phase
(in which individuals performed 10 trials and wegieen performance feedback according to

their condition after each trial).

Procedures

Participants

Participants were 271 undergraduate students &rtarge Midwestern university. There
were 188 females (71%) and the average age ofthple was 19.50. These individuals were
recruited from the Psychology subject pool, ang tieeeived course credit for their
participation. Bryk and Raudenbush (1992) notettthere are still many questions about the
sample size needed to obtain adequate power usiNg Hhe sample size chosen in the present
investigation was based upon sample sizes useatbinipngitudinal studies using HLM which

used a similar experimental design (e.g., N = b8vVancouver, Thompson & Williams, 2001).

The task that was used is a computer-based reatkisig simulation, TANDEM,
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which is a flexible decision making experimentatfdrm (Bell & Kozlowski, 2008).

Participants are presented with simulated radasaes that present multiple contacts that have
different characteristics and threat profiles. @otg are selected with a mouse click, and once
the participants have “hooked” a contact, he/shieds cue information using pull-down

menus. Participants must make three identificadiecisions based on three characteristics: type
(air, surface, or submarine), class (civilian olitamy), and intent (peaceful or hostile). Afteeth
operator has made each of the three sub-decisidimsl decision must be made and can range
from clearing non-threatening contacts to shooliagtile ones. Points are gained for correctly
making the four decisions described above, andoim@tpare given for incorrectly making those
decisions.

Although TANDEM had previously been used as antrgj platform, the current research
used it as an effort-based task. This experiméasil allows for the experimenter to manipulate
almost every element in the task, including the benof contacts present, the placement of the
contacts, the number of cues for each decisionetigth of the trial, and the information
available before and after the trial. Thus, TANDIE®h provide participants with a self-
contained task environment that is appropriatétferexamination of the effortful pursuit of

goals.

Training

Upon entering the lab, participants were askambtoplete an informed consent.
Afterwards, participants were asked to completerdime questionnaire to measure individual
difference variables, including demographics, cogaiability, general self-efficacy, and trait

goal orientation. After the consent forms and qoestires had been completed by all
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participants, the experimenter gave a demonstratidine task through a PowerPoint
presentation discussing the following topics: hovindbok contacts, zoom, and the sequence in
which you make a decision. After the demonstratparticipants had 2 minutes to study the
manual followed by a 2 minute training trial in erdo become familiar with the task and to
obtain a baseline level of performance. Participad not receive any feedback in the training

trial.

Performance

Once participants completed the training triagéytlhegan the performance phase, which
consists of 10 performance trials. The numberiafstwas chosen based on data from a pilot
study that was conducted with 45 participants,ngknto account participant fatigue. All
participants were assigned the performance goatlitving a score of at least 900 in a single
trial. This goal was set at the'8percentile based on the pilot data. Before eaah tr
participants were able to look at the manual (1ua) and then performed the trial (4 minutes).
Afterwards, feedback was be provided (1 minute)l, articipants then completed a set of
measures (2 minutes). These measures includedfeHey, perceived discrepancy magnitude,
rate of progress satisfaction, self-set goal lemet] subjective effort. After all the trials were

completed, individuals were fully debriefed, thagkand dismissed from the experiment.

Feedback Manipulations

The feedback manipulation consisted of text-bgsztbrmance feedback for all
conditions. Participants randomly assigned to therol condition received traditional outcome

feedback (e.g., “Your goal is to achieve ### poarisa single trial. On this trial, your overall
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performance score was ###"). Those assigned tatheof improvement feedback condition
additionally received feedback indicating the amamfnmprovement in performance they have
made since the previous trial (e.g., “Your godbisichieve ### points on a single trial. On this
trial, your overall performance score was ###. T6##% greater than/less than your
performance on the previous trial”). Participamtshe rate of closure condition additionally
received feedback indicating how much closer threyfiimm the goal compared to their previous
round (e.g., “Your goal is to achieve ### pointsagsingle trial. On this trial, your overall
performance score was ###. You were ##% closarrtbdr away from meeting the assigned
goal than you were on the previous trial.” Finapgyticipants in the reference point switch
condition received rate of improvement feedbacthefirst half of the performance trials, and
received rate of closure feedback in the last ¢fatlhe performance trials.

To help participants become familiar with the taskquickly as possible, participants in
all conditions received additional feedback onféexlback page pertaining to the proportion of
the four target decisions that were made corregtligitionally, after individuals had engaged in
a target during a trial, immediate feedback appktrat indicates whether or not a target was

engaged successfully.

Measures
Initial measures were collected once participanter the lab (demographics, cognitive
ability, general self-efficacy, trait goal orientat). Another set of measures were collected
throughout the performance phase (frame salieate of progress satisfaction, perceived
discrepancy magnitude, self-efficacy, goal levlbrg performance). The measures are

described below. The items for all measures atedisn Appendix B.
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Demographics

Demographic information was collected immediatgdpm the arrival of participants.

Information that were assessed include major, geade, and year in school.

Cognitive Ability

Cognitive ability was assessed by having partidipasport their highest score received
on the SAT or ACT. Researchers generally agreeSAdtand ACT scores have a large

cognitive ability component (Phillips & Gully, 1997

General Self-Efficacy

General self-efficacy was measured via an 8-iterasuee developed by Chen, Gully, &
Eden (2001) as individuals enter the lab. The nreastilizes a 5-point Likert-type scale ranging

from “strongly disagree” (1) to “strongly agree’)(5

Trait Goal Orientation

Trait goal orientation was measured using a madi¥ersion of the 13-item measure
developed by VandeWalle (1997) as individuals ettitedab. All items are rated on a 6-point

Likert-type scale from “Strongly Disagree” (1) t8tfongly Agree” (6).

Discrepancy Salience

A 3-item measure was developed for this studydisks participants to rate the degree to

which they thought about how current levels of parfance compared to their end goal on a
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scale from “not at all” (1) to “it was the main g | considered” (5). This measure was

completed after every performance trial.

Improvement Salience

A 3-item measure was developed for this studydisks participants to rate the degree to
which they thought about their current levels affpenance compared to their previous
performance level on a scale from “not at all” {d.)it was the main thing | considered” (5).

This measure was be completed after every perfarentral.

Rate of Progress Satisfaction

A 4-item measure of rate of progress satisfactias developed for this study and
focused on to what extent a person is satisfiel thi¢ rate at which they are making progress
toward their end goal. All items were rated on padiat Likert-type scale from “Strongly
Disagree” (1) to “Strongly Agree” (5). This measwas completed after every performance

trial.

Perceived Discrepancy Magnitude

A 6-item measure of perceived discrepancy magnitvatedeveloped by Schmidt
(2008), and was used for this study. The measwsesass the discrepancy that a person
perceives to exist between their current statetlagid goal state. All items are rated on a 5-point
Likert-type scale from “very far” (1) to “very cles (5). This measure was be completed after

every performance trial.
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Self-Efficacy

Self-efficacy was measured consistent with BanduiE986) measure of self-efficacy
certainty. For each of 10 performance levels (nagd@iom 100 to 1000 points), participants
indicated their confidence in their ability to parh at that level over higher during the next trial
The values of the performance levels were calidratethe pilot data. Participants responded
using a seven-point scale from “Cannot do at al)"t¢ “Highly certain can do” (7). This

measure was completed after every performance trial

Goal Level
Proximal goal level is the self-reported level effprmance that a participant seeks to
obtain on their next trial. Participants were asteteport their overall performance goal (e.g.,

total score for the next trial). This was assesdgtst every performance trial.

Behavioral Effort

Both objective indicators and a subjective meastieffort were used. Objective
indicators were measured by the task during everfppmance trial, and included the number of
targets “hooked” during a trial and the numberaitacts queried. A 3-item subjective measure
of effort was also developed for this study, angtilizes a scale ranging from “not at all” (1) to

“extremely hard” (7). The measure was completeer avery performance trial.

Performance
Performance in TANDEM depends on how well an indiisl identifies targets within

the radar area and makes decisions about the fygmntact three characteristics: type (air,
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surface, or submarine), class (civilian or milidagnd intent (peaceful or hostile). 50 points were
added when all four decisions (type, class, inf@risecution) are made correctly for a target,

and zero points were given if any of those decsware made incorrectly.
Analyses
The analysis plan for this study is detailed it[€al. For each hypothesis, the specific

analysis relevant to understanding the effect faildel.

Table 1. Proposed hypotheses and analyses

Number Hypothesis Analysis Evidence for Support
1(a) Aggregated over time, rateANOVA Regression coefficient of
1(b) of improvement feedback feedback condition
will have higher salience [V: Feedback condition  predicting salience is
of improvement in DV: Improvement positive and significant
performance salience, Discrepancy
Salience

Aggregated over time, rate
of closure feedback will
have higher salience of
discrepancy from the

distal goal
2(a) Improvement salience Regression Regression coefficient of
2(b) leads to greater initial rate salience predicting rate
of progress satisfaction. 1V: Improvement salience,of progress satisfaction t
However, those with Discrepancy Salience Is positive and significant
discrepancy salience DV: Rate of progress
demonstrate greater satisfaction

improvement in rate of
progress satisfaction over
time.

table continues
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Table 1 (cont’'d)

Number Hypothesis Analysis Evidence for Suppor
3 Rate of progress 2 Level HLM Regression coefficient of
satisfaction is positively rate of progress

related to self-efficacy Level 1: Trial satisfaction predicting

4 Increase in self-efficacy
negatively related to
perceived discrepancy

magnitude

5 Perceived discrepancy
magnitude is negatively
related to self-set goal

6 Self-set goal is positively

related to effort

Level 2: Person
Level 3: Control condition

IV: Rate of progress
satisfaction
DV: Self-efficacy

2 Level HLM

Level 1: Trial, self-
efficacy, perceived
discrepancy magnitude
Level 2: Person

IV: Self-Efficacy
DV: Perceived
discrepancy magnitude

2 Level HLM

Level 1: Trial, perceived
discrepancy magnitude,
self-set goal

Level 2: Person

IV: Perceived discrepancy

magnitude
DV: Self-set goal

2 Level HLM

Level 1: Trial, self-set
goal, effort

Level 2: Person

IV: Self-set goal
DV: Effort

self-efficacy is positive
and significant

Regression coefficient of
self-efficacy predicting
perceived discrepancy
magnitude is negative
and significant

Regression coefficient of
perceived discrepancy
magnitude predicting
self-set goal is negative
and significant

Regression coefficient of
self-set goal predicting
effort is positive and
significant

table continues
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Table 1 (cont’'d)

Number Hypothesis Analysis Evidence for Support
7 Effort is positively related 2 Level HLM Regression coefficient of
to task performance. Level 1: Trial, effort, effort predicting task
score performance is positive
Level 2: Person and significant
IV: Effort
DV: Score
8 Feedback condition in 3 Level HLM Slope of reference point
which reference point Level 1:Trial, Score switch feedback
switches will result in the Level 2: Person condition is significantly
greatest performance. Level 3: Feedback more positive than the
condition other three conditions.

IV: Feedback condition
DV: Score
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RESULTS

The means, standard deviations, and inter-coroglaf all experimental variables can

be found in Table 2. The results are presentelddarotder of the presentation of the hypotheses.

Table 2. Means, standard deviations, correlatiand,reliabilities of all variables.

M SD 1 2 3 4 5 6 7 8 9
1
Improvement 3.43 1.06 .84
Salience
2
Discrepancy 3.96 .86 .32* 91
Salience
3 Rate of
Progress 293 115 43~ .01 .89
Satisfaction
4 Self 4473 1480 .34* 16* 34* .74
Efficacy
5
Discrepancy 2.68 1.23 -.21* -11* -51* -70* .92
Magnitude
6Personal ga5 320 02 02 05¢  12¢ -11% -
Goals
TObjective 21 96 18.80 .04* .14* .18* 49 -41* 20% -
Effort
Subjective a3 514  11* 09* 14* 41* -37% 33+ 63 .88
Effort
9 Task 606 265 .01 .11* .234* .59* -51* .41* .75%64*
Performance

Note. *p<.05 N = 236

The first set of hypotheses pertained to the effestdback condition on salience and
satisfaction with their rate of progress. The sélceet of hypotheses pertained to how the effects
of rate of progress satisfaction may influence asformance through process variables. The

final hypothesis pertained to how feedback conditidll impact the rate of improvement on
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individuals’ task performance. Because this stsdgasigned to examine the effects of difficult
goals, participants who were able to achieve tlad gahin 5 trials were excluded from
analyses. The fifth trial was chosen because itatds that the participants had completed the
goal within half of the experimental trials, whicfdicates that the discrepancy to their goal was
small from the beginning. In total, 8 participafrtsm the control condition, 11 from the rate of
closure feedback condition, 9 from the rate of ioyement feedback condition, and 7 from the
reference point switch condition were removed framalyses. The final sample size is N = 236.
When appropriate, individuals’ performance scomeshe previous trial, general self-efficacy,

and trait goal orientation were used as contrabbdes in the analyses.

Hypothesis Tests

Hypothesis 1(a)Hypothesis 1a predicted that there would be aticeiship between

improvement feedback condition and improvemenesak, such that people in the
improvement feedback condition will have higheresate of improvement in performance than
those in the discrepancy feedback condition. Rpétiits provided ratings of improvement
salience after they viewed feedback on their peréorce after every trial. To test for this
hypothesis, these ratings were aggregated over Tiheeone-way ANOVA resulted in no
significant main effect for feedback conditid#(3, 233) = .884p > 0.05. Therefore, hypothesis

la was not supported.

Hypothesis 1(b)Hypothesis 1b predicted that there would be aiaiship between rate

of closure feedback and discrepancy salience, thattpeople in the rate of closure feedback

condition will have higher salience of discrepafroyn the distal again. Again, ratings provided
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by participants after every performance trial waggregated over time. The one-way ANOVA
resulted in no significant main effect for feedbaokdition,F(3, 233) = .972p>0.05.

Therefore, hypothesis 1b was not supported.

Hypothesis 2(a)Hypothesis 2(a) predicted that salience in imprognt or discrepancy

will influence rate of progress satisfaction difetly depending on how close to the goal an
individual is. Specifically, those with higher inguement salience in the first five trials would
have greater rate of progress satisfaction intthreg period. This hypothesis was not supported.
Salience in improvement in the first five trialssmaot related to rate of progress satisfaction in

the first five trials,# = .079,t(235) = 1.002p > 0.05.

Hypothesis 2(h)Conversely, it was predicted that those with bigiscrepancy salience
in the last five trials would have greater ratguigress satisfaction in that time period. This
hypothesis was not supported. Salience in discpiarthe last five trials was not related to
rate of progress satisfaction in the last fivel$tig = .09,t(235) = 1.21p > 0.05.

Given that none of the hypotheses involving tHesee constructs were supported,
further analyses were conducted to determine whétleee were mean differences in rate of
progress satisfaction between conditions. In palgrgit was hypothesized that participants in
the rate of improvement feedback condition and¢leeback switch condition would have
significantly higher rate of progress satisfactiohe first five trials than the rate of closure
feedback condition and the control condition. Rgdiwere aggregated across the first five trials.
Results from a one-way ANOVA revealed significaifftsdlences in the mean scores of rate of

progress satisfaction across the conditi¢i{2,234)=2.39p<.05). Post-hoc tests showed that
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participants in the rate of improvement and feelllsaatch conditions had significantly higher
rate of progress satisfaction (M = 1.83, SE = théj the rate of closure condition (M = 1.42,
SE =.05) and the control condition (M = 1.37, SB$&). Additionally, it was hypothesized that
participants in the rate of closure feedback caoowliind the feedback switch condition would
have significantly higher rates of progress satiséa in the last five trials than the rate of
improvement feedback condition and the control demd Results revealed significant
differences in mean scores (F(2,234) = 6.41, p<P&3t-hoc tests showed that those in the rate
of closure and feedback switch conditions had &amtly higher rate of progress satisfaction
(M = 3.66, SE=.07) than those in the rate of ilmpraent condition (M = 2.76, SE = .04) and
the control condition (M= 2.95, SE = .07). Over#ile results support the hypothesis that rate of
improvement feedback in the beginning of goal-gtgus related to higher levels of rate of
progress satisfaction, while rate of closure feelllvéhen approaching the goal is related to

higher levels of rate of progress satisfaction.

Hypothesis 3Hypothesis 3 predicted a positive relationshiulacexist between rate of
progress satisfaction and self-efficacy. Specilfycatl was expected that the higher a person’s
rate of progress satisfaction, the greater a p&rseff-efficacy would be. The regression
coefficient relating individual’'s rate of progresatisfaction and their self-efficacy was positive
and statistically significani{= 4.97,t(236) = 16.40p < 0.01). Therefore, this hypothesis was

supported.

2 Growth analyses were also performed on rate afnpss satisfaction across feedback conditions. [Reshowed
that participants in the rate of closure condifieereased in their rate of progress satisfacticmfaster rate than the
other three conditions, providing further evidettuat rate of improvement feedback is related te odipprogress
satisfaction at the beginning of goal pursuit, ehite of closure feedback is related to rate ofss satisfaction
at the end of goal pursuit. Figure 3. A displaysvgh in rate of progress satisfaction across thglsondition.
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Hypothesis 4Hypothesis 4 predicted a relationship betweehefétacy and perceived
discrepancy magnitude, such that a higher a pessmif-efficacy is, the lower is their perceived
discrepancy magnitude of the distal goal. This lilypsis was supported. The regression
coefficient relating self-efficacy and their pengsil discrepancy magnitude was negative and

statistically significant§ = -.06,t(236) = -37.07p < 0.01).

Hypothesis 5Hypothesis 5 predicted that a negative relatignglould exist between
perceived discrepancy magnitude and self-set gaah that the larger they perceive the
discrepancy between the goal and their currenbp®ence is, the smaller their self-set goal
would be. This hypothesis was supported. The regnesoefficient relating perceived
discrepancy magnitude and the goal they set fonéixétrial was negative and statistically

significant (3 =-137.812, t(236) = -5.5¢,< 0.01).

Hypothesis 6Hypothesis 6 predicted that an individual's s&f-goal for the next
performance would affect effort, such that a higl-set goal would lead to a higher amount of
effort invested in the next trial. The analysisriduthat the regression coefficient relating setf-se
goal to effort was positive and statistically sigrant (6 = .03,t(20.140),p < 0.01). Therefore,

hypothesis 6 was supported.

Hypothesis 7Hypothesis 7 predicted a positive relationshipeen effort and task
performance. In other words, it was expected tiaigreater amount of effort an individual
invests in a performance trial, the higher hisar performance score would be on that trial. The

regression coefficient relating objective effoltgtnumber of queries made) and performance
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was positive and statistically significagit € 59.78t(236) = 20.14p <0.01). Therefore,

hypothesis 7 was supported.

Hypothesis 8Hypothesis 8 predicted that the feedback conditiowhich the reference
point switches will result in greater performankattthe other three conditions. A three-level
hierarchical linear model indicated a statisticalignificant trial by feedback interaction, such
that those in the reference point switch conditiad significantly higher slopes than the
improvement feedback conditioff € -10.30,p < 0.05) and the control conditioff € -9.014p
< 0.05). Although the reference point switch coiedithad higher slopes than the rate of closure
condition, this result was not statistically sigeaint (3 = -4.928,p > 0.05). However, only the
reference point switch condition had higher slap@s the control conditiong(= 9.01,p <
0.05), while neither the rate of closure feedbamkdition (= 4.086,p > 0.05) nor the rate of
improvement feedback conditioff € -1.28,p > 0.05) had significantly higher slopes than the
control condition. This indicates that those in teéerence point switch condition improved their
performance score at a greater rate than tho$eioantrol condition. Thus, Hypothesis 8 was
partially supported. Figure 2 displays growth inres across trials by condition, and Figure 3

displays growth in rate of progress satisfactiose trials by condition.
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Figure 2.Growth in performance by condition
900

800
700
600
g 500

3 +Improvemen|t

% 400 —&—Closure
300 —¢ Switch
200 —&— Control

100
0

Figure 3. Growth in rate of progress satisfactigrcbndition

5
c 45
©
3]
S8 4
0
& 3.5
7
v 4 —&—|mprovement
(@)
g ——Closure
25
g = Switch
,52 2 —&— Control
1.5
1

47



DISCUSSION

This study was interested in testing the diffe@rftaming of velocity information from
a broader self-regulatory perspective. Specifi¢alis study was interested in understanding
how rate of improvement information and rate ofsale information impacts self-regulatory
mechanisms that lead to effective task performanie.existing research on velocity feedback
has examined a very limited number of motivatiangicomes, namely goal revision and
satisfaction. Yet, self-regulatory processes caafteetive (e.g., satisfaction), behavioral (e.g.,
effort), or cognitive (e.g., self-efficacy). Thember of studies that have examined how all three
outcomes influences each other remains limiteds Tésearch also looks at the velocity feedback
“comparator” from an explicitly longitudinal len€arver and Scheier suggested that the
“‘comparator” for velocity ultimately influences efitive reactions, and although they suggest
that the comparator might change over time, thdyndt explicitly suggest when that might
commonly occur. | suggest that it is not actuag @tprogress that matters, but perceived rate of
progress. One way in which perceived rate of pegymeight be influenced is adopting different
reference points at different stages of performaHgpotheses were derived from control theory
and social cognitive theory, but some of the resdildl not follow expectations. Thus, the results

of this study can serve to inform future research.

Relationship between Feedback and Discrepancy/wepnent Salience

One set of hypotheses predicted that rate of ingm@ant feedback would result in higher
improvement salience, whereas rate of closure f&divould result in higher discrepancy

salience. The results did not confirm expectatwins main effect of the feedback types on
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individuals’ improvement/discrepancy salience. Tikisontrary to research on feedback which
shows that feedback information and feedback tgfleeances what kind of information
individuals pay attention to when evaluating thegrformance. Another set of hypotheses
predicted that improvement salience should be ipebitrelated to rate of progress satisfaction
in the first four trials, whereas discrepancy saieshould be positively related to rate of
progress satisfaction in the last four trials. Agdhese predictions were not supported, as there
was no relation between salience and rate of pssgatisfaction at any point in time.

The lack of support for any of the hypotheses wh#éhsalience construct may indicate a
measurement issue of the construct. Indeed, ratihgsprovement and discrepancy salience
were highly correlated, indicating that those wated themselves high in improvement salience
also rated highly in discrepancy salience, and varsa. This suggests that participants may
have responded to the salience items as if theg aged to what extent they paid attention to
the feedback in general, rather than specific &aoethe feedback. If participants had interpreted
the items as asking about their general attenadaddback, it makes sense that those who rate
themselves as high in improvement salience wowd ebnsider themselves to have paid much
attention to the remaining discrepancy as well.iAoldally, it is also possible that individuals
cannot retrospectively evaluate their relativerdita to different reference points. Although the
measurement of salience took place immediately #fesy had viewed feedback for the trial,
research shows that it is difficult for individuatsaccurately reflect on their own cognitive

processes after they had already occurred.
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Relationship between Self-efficacy, Rate of Progji®atisfaction, Self-Set Goals, Perceived

Discrepancy Magnitude, and Task Performance

The next set of hypotheses pertained to the relstips between self-efficacy, rate of
progress satisfaction, self-set goals, perceivecrepancy magnitude, and task performance. All
of the predicted relationships between these viasalere in the expected direction. These
results held even after controlling for individisaperformance on the previous trial. In other
words, after accounting for individuals’ past peni@nce, rate of progress satisfaction was
related to self-efficacy, self-efficacy was relategerceived discrepancy magnitude, and
perceived discrepancy magnitude was related tess¢lfjoal. Self-set goal was related to the
amount of objective effort individuals put forthtime task, which was related to high
performance in the subsequent performance triag Jinggests that the effects of the different
velocity feedback conditions are mediated by thggested process variables in the study, giving

support to the heuristic model presented in Fidure

Effects of Feedback Condition on Performance

Finally, it was predicted that the experimentaldition in which the feedback switches
reference points after the fourth trial would hgveater task performance than the other three
conditions. This hypothesis was patrtially suppar@dmpared to the feedback switch condition,
the rate of improvement feedback condition andcthr@rol condition had less positive slopes in
their performance across the trials, indicating thase in the feedback switch condition
improved in performance at a greater rate thanetihoghe other conditions. However, although
the feedback switch condition had a more positispesthan the rate of closure feedback

condition, this difference was not statisticallgraficant. When compared to the control
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condition, though, the feedback switch conditiorswae only condition that had a significantly
more positive slope than the other three conditidherefore, although the feedback switch
condition did not perform significantly better thdoe rate of closure condition, the difference
between them was enough to make the feedback cmdtatistically significantly different
from the control condition.

One potential explanation for why the rate of ctestondition and the feedback switch
condition did not have as significant differencgerformance as expected may lie in the
difficulty of the task. Because this study was liegted in how differential feedback influences
how much effort individuals would invest towardsagdhe TANDEM task was simplified so
that it was an effort-based task. This was to mirénvariables such as skill acquisition and to
specifically examine the motivational processe® 3implicity of the task, however, resulted in
participants generally reaching fairly high levefperformance quickly; approximately 68% of
participants across all conditions were able taeaeha score of 700 or higher by the fifth trial,
which is well more than halfway towards reaching ¢joal. Previous research suggests that in
such cases, the rate of closure feedback conditoarid provide a greater perceived rate of
progress because they are close to their end Goatefore, it is likely that the ease of task may
have attenuated the potential benefits of theatimprovement feedback condition (and the
first four trials of the feedback switch conditionwhich they were given rate of improvement

feedback information).

Synthesis of Results

Nevertheless, the evidence in this study suggkatsndividuals’ standards for progress

change over time, and they will be satisfied witéit rate of progress (despite actual slow or fast
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progress) depending on what specific referencetptiney adopt at different levels of
performance. Individuals who were given rate ofiayement feedback in the first few trials
reported greater rate of progress satisfaction thaese who were given rate of closure feedback,
despite the fact that their performance were gdiyare same. Likewise, individuals who were
given rate of closure feedback in the last fewdnmaported greater rate of progress satisfaction
than those who were given rate of improvement faeklbdespite the fact that their actual rate of
improvement was slowing down. This provides evidethat an individual’s “comparator” for

an acceptable rate of progress is influenced byt véiarence point he or she adopts when

evaluating their performance.

Limitations and Future Research

In the present study, the measurement of impronesaience and discrepancy salience
did not work out as expected. The present studg tvge unipolar scales to measure each of the
salience constructs, under the assumption thatithdils can pay attention to one reference
point to a certain degree, independent from theedetp which they pay attention to the other
reference point, and it was assumed that they woeildble to accurately judge how salient each
reference point is to them. This conceptualizatbmprovement and discrepancy salience
makes sense theoretically, because it can diffietertbetween people who may be high on both,
or low on both.

However, the results of the current study indica¢eneed to further explore other ways
to capture improvement salience and discrepanoyns&. As mentioned previously, ratings of
these two salience dimensions tended to be highlglated, indicated that participants may

have responded to the salience items as if theg aged to what extent they paid attention to
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the feedback in general. In other words, they nayhave understood what the items were
attempting to capture. To address this issue uréutesearch, it may be a good idea to use one
bipolar scale of improvement salience/discrepamtigisce (with improvement salience on one
end of the scale, discrepancy salience on the etieof the scale, and the middle rating
indicating that the individual looked at both r&fiece points equally). This would capture
relative salience, instead of absolute salience, and ma&asier for participants to understand
and respond to.

Alternatively, it is possible that self-reportsiofprovement and discrepancy salience
may simply be difficult to capture accurately. Téfere, future research might benefit from
using eye tracking technology to capture to whatmxindividuals pay attention or fixate on
certain features of their performance feedback.tEaaking technology can measure eye
movements over stimuli, and is used extensivelyréierential-looking experiments. Although
we cannot infer specific cognitive processes diydodbm a fixation on a particular feature of
their performance feedback, we can use it as dretdvay to capture which specific
information conveyed by the feedback captured thiggntion the most. The use of eye tracking
technology to measure attention can be easily parated into the design of the current
experiment, since the feedback information is @igpdl visually in front of participants’ screens.
Tracking how long individuals scan the improvemeistirepancy information provides
indication that they are paying more attentionht particular kind of velocity information.
Additionally, the control condition can display bhaliscrepancy feedback information and
improvement feedback information on different paftshe feedback page. Fixation on the

different types of velocity information can indiegtreference for one reference point over the
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other. We can then capture how preferences inaeéerpoints may evolve over time, and how
that subsequently impacts the process mechanisspsged in this study.

The discussion of present findings indicates anrahea of future research. One key
variable not manipulated in the present study Wwadype of goal that individuals were told to
achieve. Specifically, participants in the currstudy were told to achieve a specific
performance level in a single trial (e.g., “Tryachieve a score of 900 or more in a single trial”).
This type of goal was chosen because the majdrigboratory studies on self-regulation and
goal setting have tended to use these types afipesthce goals. However, it needs to be
acknowledged that it is likely more common in tealiworld for individuals to be assigned
cumulative goals. For example, students are assigapers and projects with specific due dates
in the future, and they are required to reguladggktrack of their rate of progress to ensure that
they are able to complete their assignments on timkewise, employees frequently need to
track their rate of progress towards successfulptenon of work projects or activities before
deadlines. Although previous research on veldegyglback have examined the effects of
velocity information on cumulative goals, there édeen no studies that have simultaneously
examined the effects of velocity information ontbotimulative goals and specific performance
goals, and looked at whether or not the effectgetdcity feedback differ depending on the types
of goals individuals are attempting to achieve.réf@e, a follow-up study may assign
participants cumulative goals instead of perfornedeeel goals. For example, participants may
be asked to correctly prosecute 100 targets béfierend of the experiment. Like the current
experiment, participants would be given feedbadéremcing their initial performance or the
goal level after every trial. Therefore, achievihg goal which would require maintenance of a

high level of effort on each trial throughout th@erimental session. Based on existing
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literature, two contradictory predictions can bedmaf the effects of differential framing of
velocity information on the amount of effort indilials may invest. First, according to the

“goals loom larger effect”, motivational strengtitieases as the distance from a goal decreases.
Therefore, it is likely that individuals will invesnore effort into completing a goal in the
feedback switch condition because they will pereei\greater reduction in the perceived
magnitude of the discrepancy at the beginning af gtviving with the rate of improvement
feedback. Conversely, they will perceive a greegduction in perceived discrepancy magnitude
as they near the terminal goal with the rate ofwte feedback. However, according to Carver
and Scheier (1990), the perception that goal pesgieslower than desired should lead to greater
effort to achieve the goal, while goal progress th&aster than expected results in coasting.
Therefore, individuals who are confident in thédiligy to achieve the goal on time and feel that
they are close to finishing the goal may reducé &féort. Further research will be needed to

examine how goal type may influence the impactaddeity feedback.

Conclusion

The present study was interested in looking atffexts of the use of different reference
points when evaluating rate of progress. The resuiggest that individuals can remain satisfied
with their rate of progress (despite actual sloiast progress) depending on what specific
reference points they adopt at different levelpeformance. However, potential measurement
issues resulted in not all hypotheses being supgoFollow-up research studies have been
proposed to continue further work in this area,clitwill lead to a more complete understanding
of how different types of velocity feedback infortioa affect task performance than is currently

known.
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APPENDIX A

Consent and Debriefing Forms

Lab Consent

Project Title: Velocity: Strategic Radar Simulation
Investigators: Dr. Steve Kozlowski, Stanton Mak
General Description and Explanation of Procedure:

This research is about performance on a computaebadar-tracking simulation with high
psychological fidelity. Each participant must penfica series of mission scenarios. During each
mission, participants are presented with a radas@e that present contacts with different
characteristics and threat profiles. Participantistrselect each contact, collect cues of them, and
make a series of decisions about the contactséeiaking a final decision about whether to
clear or shoot the contacts. Afterwards, participaaves on to tackle another mission.

If you agree to participate, you will work on thenalation which will take 2 hours to complete

[4 credits]. You will receive basic training on thienulation and then will accomplish a series of
missions. You will learn how to select contactsyho collect cue information for each contact,
and how to make final decisions about what to db wach contact. You will be asked to answer
guestions about yourself during the study. Youfgrerance will be scored based on how many
correct and incorrect decision you make during eaigsion.

Those not interested in this research can seek alfeenatives and research studies for subject
pool credit by consulting their instructor or thefrtment of Psychology subject pool web site.

Estimated time required: 2 hours [4 Psychologyettigpool credits]

Risks and discomforts: None anticipated. While ipossible that participants may experience
some fatigue or boredom, previous research usmgaesicomputer simulations has been without
incident.

Benefits: You will learn a decisiemaking task that emulates real-life situations. Yiollilearn
about the process of conducting psychological reke&inally, results from this research are
expected to improve our understanding of effort padormance which can be critical to
realworld organizations’ safety and effectiveness.
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Compensation: You will receive 1 credit for ev8@/minutes of participation, for a total of 4
credits. In addition, participants who performiuwe top ten percentile will be able to earn a $25
cash prize.

Agreement to Participate: Participation in thigdstis completely voluntary. By consenting, you
also give permission to the experimenters to acoessrify your ACT/SAT score from the
University Registrar. Your refusal to participatélwmmvolve no penalty or loss of benefits to
which you are otherwise entitled. You may refuspddicipate in certain procedures or answer
certain questions. You are free to withdraw thissemt and discontinue participation in this
project at any time without penalty. If you chodsevithdraw from the study prior to its
completion, you will receive credit for the timewbave spent in the study (1 credit per 30
minutes).
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Debriefing Form

The purpose of Velocity is to understand how déférforms of feedback influence an
individual’'s motivation when performing a task tihetjuires great effort to achieve high
performance. The underlying structure of the tadike many real world problems when
individuals must quickly gather knowledge about tiplg radar contacts and make decisions
about them as quickly as possible. However, theilsition is designed to be novel for research
purposes, so it is an abstraction of that typeroblem solving task structure. That allows the
research to track individual learning and decisiaking processes.

The current experiment attempts to examine hovewdifit forms of feedback motivate
people to achieve high performance. Multiple scesadentify individual performance curves.
As individuals become more familiar with the taskstained effort is necessary to continue
improving their performance on the task.

If you have any questions about this study or wailkkelto receive a copy of the results
when they are complete, please notify the invesirgaow. We have tried to make your
experience in this study as interesting for yop@ssible and are open to suggestions for
improvements. If you have any additional questiainsut the study or your involvement in it,
contact the Principal Investigator listed below.diKibnally, based upon the additional
information you have received, please let us krfoyou do not want your data used for
research.

Principal Investigator:
Dr. Steve Kozlowski
353-8924

If you have questions or concerns about your rigkta research participant, contact the
Michigan State University's Human Research Praiadfirogram at 517-355-2180, Fax 517-
432-4503, or e-mail irb@msu.edu or regular maflG8 W. Circle Drive, 207 Olds Hall, MSU,
East Lansing, Ml 48824.
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APPENDIX B

Pre-Training Measures

Demographics Questionnaire

Please provide as much of the following informaienit is applicable. It is important to
understand that these scores will be kept confidleaid used only for research purposes. If you
do not remember your exam scores, please put drzdrat space.

Gender: (M/F)
Age:
Year in College:

Major:

SAT score:

ACT sore:

General Self-Efficacy

1 2 3 4 5
Strongly Disagree Neutral Agree Strongly Agree
Disagree

For each of the following statements, please irtdibaw true it is for you on the scale provided
below.

1. 1 will be able to achieve most of the goals thadve set for myself.

2. When facing difficult tasks, | am certain thatill accomplish them.
3. In general, 1 think that | can obtain outcontes tare important to me.
4. | believe | can succeed at most any endeawvhtoh | set my mind.
5. I will be able to successfully overcome manyllemages.

6. | am confident that | can perform effectively many different tasks.

7. Even when things are tough, | can perform quié.
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Trait Goal Orientation

1 2 3 4 5 6
Strongly Moderately Slightly Slightly Moderately Strongly
Disagree Disagree Disagree Agree Agree Agree

For each of the following statements, please iridibaw true it is for you on the scale provided
below.

Goal Orientation Learning:
1. I'am willing to take on challenges that | caarh a lot from.

2. | often look for opportunities to develop nekills and knowledge.

w

.l enjoy challenging and difficult activities ete I'll learn new skills.
4. For me, development of my abilities is impottanough to take risks.

Goal Orientation Prove

=

| prefer to do things that require a high lexehbility and talent.

2. I'm concerned with showing that | can perforatter than my peers.

3. Itry to figure out what it takes to prove njilay to others.
4. | enjoy it when others are aware of how welii doing.
5. | prefer to participate in things where | caoye my ability to others.

Goal Orientation Avoidance:

1. 1 would avoid taking on a new task if there vmashance that | would appear rather
incompetent to others.

2. Avoiding a show of low ability is more importain me than learning a new skKill.

3. I'm concerned about taking on a task if my perfance would reveal that | had low
ability.

4. | prefer to avoid situations where | might penfi poorly.
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Performance Trial Measures

Discrepancy Salience

1 2 3 4 5
Not at all | considered it | It was something It was an It was the main
very little | somewhat | important part of thing |
considered my consideration considered
When evaluating the progress | made since mytiast tfocused on
1. What | still need to achieve to reach my end.goa
2. How far away | am from my end goal.
3. My current performance level and how far awag ftom my end goal.
Improvement Salience
1 2 3 4 5
Not at all | considered it | It was something It was an It was the main
very little | somewhat | important part of thing |
considered my consideration considered

When evaluating the progress | made since mytiast tfocused on
1. How much | have accomplished so far.
2. How much | have improved since the last trial.
3. The progress | made since the last trial.
Rate of Progress Satisfaction
This set of questions asks you to describe howfgeliabout your rate of progress
1 2 3 4 5
Strongly Disagree Neutral Agree Strongly Agree
Disagree
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1. | am satisfied with my rate of progress on thik.
2. | am pleased with the rate at which | am maliragress
3. My current rate of progress satisfies me.

4. At this point, | am happy with my rate of progge

Perceived Discrepancy Magnitude

1 2 3 4 5

Very Far Far Moderate Close Very Close
1. lam from reaching the goal of ###.

2. When comparing my current level of performarceny goal, | am to

accomplishing the goal of ###.

3. The distance to the goal of ### is

4. The gap between my current performance anddbead ### is

5. When thinking of the goal of ###, | feel | am a distance from it.
6. The goal of ### seems from my culeset of performance.
Self-Efficacy

This set of questions asks you to describe howfgeliabout your capabilities for performing on

the next trial of the simulation

1 2 3 4 5 6 7

Cannot do at Moderately Highly

all can do certain can
do

Rate your degree of confidence in your ability bdaon a score of:

1. At least 100 on the next trial.
2. At least 200 on the next trial.
3. At least 300 on the next trial.
4. At least 400 on the next trial.
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5. At least 500 on the next trial.
6. At least 600 on the next trial.
7. At least 700 on the next trial.
8. At least 800 on the next trial.
9. At least 900 on the next trial.
10. At least 1000 on the next trial.

Goal Level

Please indicate your desired level of performancthe next trial.

Please indicate your desired ultimate goal

Number of contacts correctly identified

Total points

Number of contacts correctly identified

Total points

Subijective Effort

1

2

3

4

6

7

Not at all

Very light

Light

Moderate

v

Hard

Very hard

Extremely
hard

1. How hard did you concentrate on the last trial?

2. How hard were you trying to work fast on the taisl?

3. How hard did you try to perform well on the l&sal?
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