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ABSTRACT

EXERCISE GOAL ACKNOWLEDGMENT AND ITS EFFECTS ON SHORT-TERM

EXERCISE

Regular physical activity has been shown to have subdtphgisical and mental benefits,
ranging from protection against obesity to greater qualitfjeo{Harvard School of Public Health,
2014; Faulkner & Taylor, 2005). Yet, a low percentage of peopleeitunited States meet
recommended levels of physical activity (Troiano et2008) Goal setting has been shown to be
an effective way to improve behavior (Locke & Latham, 199@h&m & Budworth, 2008 but
may be impacted by underexplored social factors. Thig/sixamined the role that another
person, apart from the goal-setting exerciser, can tiaysical activity goal pursuit. College
students (n = 143) participated in a controlled experimentsAarcher demonstrated four
exercises (push-ups, planks, jumping jacks, and single-lagdiag), after which participants set
personal goals regarding their own imminent performantieesk exercises. Participants were
randomly assigned to one of three conditions: 1) private :queatscipants set goals and did not
share them with experimenter; 2) acknowledged goals: participants’ goals were positively
acknowledged by experimenter; 3) unacknowledged goals: partEigane their goals to an
experimenter who did not provide acknowledgment. A signifieffiect of condition on
performance and goal attainment was seen for planks andificaigt effect of condition on goal
attainment was seen for pushups. No significant effects werefsr jumping jacks or balancing.

Results indicate positive effects of goal acknowledginon subsequent goal attainment and



exercise performance and also suggest negative effdtawviofy goals that could be

acknowledged go unacknowledged.
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Chapter 1 - Introduction
Physical Activity Levels

Thereis a distressing trend occurring in the United Statesryahigh percentage of
people understand the implications of a sedentary litgstgt a similarly high percentage of
people are engaging in just that: a sedentary lifedtyliact, 97% of Americans think that a lack
of physical activity is a risk factor for health (MartMprrow, Jackson, & Dunn, 2000; Pate et al.,
1995), and by one of the most objective measures of physitieity availableaccelerometry
less than 5% of Americans adhere to physical activity res@mdations (Troiano et al., 2008).
Physical Inactivity Health Risks

The implications of a sedentary lifestyle are a prime puigalth concern. Centers for
Disease Control and Prevention (CDC) analyses show thatahiyectivity was associated with
nine-million cases of cardiovascular disease in 2001whssestimated to cost the United States
around $24 billion (Wang, Pratt, Macera, Zheng, & Heath, 2004nheta-analysis determined
that those who completed at least 150 minutes per week of atedetensity physical activity
lowered their heart disease risk by 14% (Sattelmair 2@l]). People who completed at least
300 minutes per week reduced their risk by 20%.

Physical inactivity also contributes to cancer, strolygm 2 diabetes, depression, and
dementia, among other chronic diseases (Mokdad, Marks)&i& Gerberding, 2004; Bouchard,
Blair, & Haskell, 2007; Katzmarkzyk, Gledhill, & Shephard, 2000;d/8l Activity Guidelines
Advisory Committee, 2008). A prime public health objectivewti be to increase the rate of

physical activity among Americans.



Increasing Physical Activity Rates

If people understand the health implications of livingdentary lifestyle, yet still remain
inactive, does that mean that people simply do not want pbyscally active? Not necessarily.
Contrary to objective measures of physical activity (@Hhess than 5% are meeting
recommendation levels), self-report measures show #aatyrhalf (48.1%) of Americans meet
recommendation levels (National Center for Chrongel@se Prevention and Health Promotion,
2005). This discrepancy between objective and self-report measuplysical activity is
strikingly large, and is likely due to multiple reasonseQs that Americans may simply think
they are engaging in more physical activity than thelyrase (Baranowski, 1988); this may
account for some of the discrepancy. But another reiagbiat Americans may be presenting
themselves in what they perceive as a more favorajtietth other people, themselves, or both
(Warnecke et al., 19977 his latter reason would suggest that these people seanfetst care
about physical activity levels to some degree: they valioe themselves or they recognize that
most others value it. Without this value of physicahatgtievels there would be little reason to
be dishonest. Therefore, not only it is intuitive to thin&t many Americans would like to engage
in more physical activity than they currently are, bsegems as if the discrepancy between self-
reported and objectively-measured physical activity data sughatrassumption as well.

This study aimed to gain a further understanding of fathatscould act as either baars
or enhancers to increasing physical activity lev8tecifically, this study examined the role of
goal acknowledgment from others in physical activity gedting. Past research provided
evidence that the role of acknowledgment in setting goalg be an important aspect related to

different physical activity outcomes



Also, psychological theories suggest that acknowledgmampthave a substantial impact
on the effectiveness of accomplishing one’s health goals, yet there is a lack of research that looks
at this specific relationship (goal setting and acknowlesigin especially experimentally. If
studied experimentallyausal factors impactingpgrson’s physical activity levels after they set
certain goals can be identified. This information haslications in multiple realms of society,
including but not limited to: a personal trairesinee relationship, children’s fitness in grade
school (e.g., through the Presidential Fitness Challevigieh encourages kids to make health
goals), a person making personal fithess goals for themssealnd also people making activity
goals that may not be related to physical activity or $snéut to a wide variety of other
outcomes such as hours reading per week or time sperfawiily at night. Since the goals in
each of these outcomes are capable of being acknowledgetdry, the implications could be
appliedto those goals as well.
Health Benefits of Physical Activity

It is important to first establish the immense benefitsabatir with regular physical
activity. Physical activity is defined as “any bodily movement produced by skeletal muscles that
results in energy gxnditure” (Caspersen, Powell, & Christenson, 1985, p. 126). In relation, a
term that will be frequently used in this papexercise, is defined by the same authors as a
structured time to engage in physical activity with thective to improve physical fithess.
Mental Benefits

There are numerous mental benefits associated withgathysitivity, including decreased
risk for depression and anxiety, improved self-concept, ajndater quality of life (Faulkner &
Taylor, 2005). Physical fitnessr “a set of attributes that are either health or skill related”

(Caspersen, Powell, & Christenson, 1985, p. 126), is intijmatlated to physical activity levels



and has been shown to be a crucial element in cognitnetiébning (Kramer, Erickson, &
Colcombe, 2006). Seligman and Csikszentmihalyi (2000) have sthatvphysical activity also
makes what otherwise might be seen asoamal life” more fulfilling.
Obesity

Currently in the United States there is an epidemic e$ity (condition where a person
has accumulated excess body fat) and its relatechremaiterns. According to 2011-2012 data
from the National Health and Nutrition Examination SurveiANES), more than one-third of
adults and nearly one-fifth of youth were obese (Ogdenpafit, & Flegal, 2014). Obesity
has been shown to influence the development of Heart Ris€gge 2 Diabetes, and many
different types of cancer which are but a few of obesity’s possible negative health consequences
(Centers for Disease Control and Prevention, 2013).

According the Harvard School of Public Health, physictl/ag protects against obesity
in multiple ways, such as through increased energy expeadind decreased body fat (2014).
Also, muscle strengthening activities (such as weight-liftinglease muscle mass; muscle
strengthening activities therefore result in an incréasalories burned throughout the day (from
rebuilding and increasing of muscle tissue), even while af{tesvard School of Public Health
2014).
Chronic Disease Prevention and Recovery

Overall, the case for regular physical activity is strandl994, The Surgeon General
Report deemed a lack of physical activity as one of tuding causes of all deaths. For the next
decade and a half, it is estimated that physical inaciivitge United States contributed to
roughly 200,000 deaths per year (Danaei et al., 2009). A study ergrthe relationship between

physical inactivity and chronic disease found them to be “heavily correlated” and that physical



activity is now considered a “principal intervention for primary and secondary prevention of
chronic diseases” (Durstine, Gordon, Wang, & Luo, 2013, p. 4.

Currently, overall death rates from cancer have lleeneasing, but a report from the
journalCancer still concluded that “excess weight and a lack of sufficient physical activity
contribute to the increased incidence of many canceveysely affect quality of life for cancer
survivors, and may worsen prognosis for several can¢ereman et al., 2012, p. 2338). Physical
activity also seems to have an intimate relationship stitoke recovery. The American Heart
Association found that functional ability after a strokeswggnificantly predicted by self-reported
physical activity levels prior to the stroke (McDonnelbaét 2015). Finally, type 2 diabetes, a
condition that is increasing in prevalence and is aggstiwith a much shorter life expectancy
more likely to develop in people who do not meet recommerededsl of physical activity
(Hordern et al., 2012).

Goal Setting

A technique to combat the public health concern of a laphkydical activity may be the
setting of health goals. Simply setting health goals kas Bhown to improve health in relation to
not setting any health goals at all (Locke & Latham, 1996yoRd simply knowing whether or
not to set any health goals, research also suggests fiastant to know what type of goals to set
and how to set them, and that this can have a substdfeé@l@n behavior. What to do after
setting a goal is less clear.

Although the theory of setting goals has received an alogedaf research, it is ever-
changing and cannot seem to find a permanent identity ie#he of physical activity. The most
commonly known theory among goal research is na®eéd.A.R.T.,” an acronym which calls for

goals to be Specific, Measurable, Achievable, Relevant, sneltargetedBut the principles of



goal setting also gbeyond S.M.A.R.T. goals. Improved performance has bie&ed to goals
that are not only easy, as might be implied by #t&inablé criterion, but for difficult goals as
well (SwezeyMeltzer, & Salas, 1994).

The mechanics of how setting goals improves performartc@areases the rate of
acquisition of desired outcomes has also been resdasbeording to Latham and Budworth
(2006), in the workplace goals narrow attention, lead to higivetd of effort, cause more
persistence, and lead to improved cognition in relatiohgéagbal and the associated behaviors
needed to accomplish it. In general, goals that are gpaad high in difficulty increase
performance by orienting an individual’s attention, activating knowledge and skills related to the
goal, and increasing persistence on goal-related tasks (Koc&tham, 2013).

These studies argue and show that certain charaiced$setting goals leads to improved
outcomes. But, goaktting strategies are not the only factors that go into goamptishment
rates (how often one achieves a goal they set). Thégss research on another aspect of goal
accomplishment: goaktainment principles. These principles concern the actionstakesafter
setting a goal instead of the mechanics of howsetsea goal. Psychological theories make
predictions for what people should do after setting a gpo&lin order to have a better
understanding of those predictions in the realm of phlyaat&vity, more research needs to be
done that looks directly at the role of goal attainmemtgiplesafter setting physical activity
goals. That was a prime objective of this investigation.

Goal Setting and Physical Activity

This objective of understanding goal attainment princigdgghlighted with the

knowledge that goal setting in physical activity has showwxed results. A literature review

looking at goal setting as a strategy for physical agtivehavior change found this strategy to be



inconclusive (Shilts, Horowitz, & Townsend, 2004). Although e@tudies found support for

goal setting in increasing physical activity levels, ollenaly 32% of the studies fully supported
goal setting as a strategy for physical activity behaviange. Considering that goal setting has
been shown to be a good strategy in behavior change inavtees, it may be that there are unique
barriers keeping people from accomplishing their physidaligcgoals.

A more recent review though of physical activity inteti@ms found that self-regulatory
techniques, which in many studies included goal setting, ¢entisincrease the effectiveness of
interventions to boost physical activity levels (Greaves.e2011). So although the effectiveness
of goal setting in physical activity has room for improvemmé seems as if programs that
intervene on physical activity should include goal settigg atrategy.

Goal Attainment Principles

There has been some research on positive goalra#étairprinciples. An example of this is
having proper feedback from an outside source (not yourself)gltivé process of trying to
achieve your goal. Todd ai@ Connor (2005) argued that providing feedback in the short term
not only increases motivation but also the commitmevelito achieve the goal. The researchers
also found that feedback was more effective, resultifdgher percentages of goal
accomplishment, when created in a context with podiirguage (from the person giving the
feedback

This research on feedback involves social factordhatcomplishment of a goal, and
gives clues to the techniques for improved goal accomplistifieere is also some correlational
research related to the social factors of healthsgdédircia, San Roman, Galindo, Alonso, and
Gonzalez-Cutre (2008) found that when non-competitive eserscivere surrounded by peers

who provided positive support, motivation and enjoyment of ésefocreased.



Self-Determination Theory

Murcia et al. (2008) argued that one of the reasons$bisr motivational climateof
social support predicted both motivation and enjoymenkefoise was the perceived improved
relatedness to their peers of those exercising. Theyibeddhis process through self-
determination theory (Ryan & Deci, 2000), which explains¢hwsychological needs that must be
fulfilled for optimal motivation towards an activity. THiest is competence towards the activity,
where the person feels as if they possess the aptitudedb €ke next is autonomy, where the
person feels as if they control their own actions comog the activity. Lastly, there is a need for
a feeling of relatedness; this is the need to feel céedeo others. Murcia et al. (2008) claimed
that part of the reason for the motivation climate togase motivation and enjoyment was
through this concept of relatedness, where the exefeisenore connected to those around them,
and as a result experienced increased motivation angnesia towards the exercise activity, as
would be predicted by self-determination theory (Ryan & D2@00).

Through Mircia et al.’s (2008) research and experiments done in behavioral economics
(detailed below), there are reasons to hypothesize titvecacknowledgment of exercise gqals
rather than the absence of acknowledgment, could leasttr lexercise performance. This body
of research also suggests that positive acknowledgwearit lead to better accomplishment of
these exercise goals.

Manipulating Acknow edgment

Behavioral economics has shown how perceived meaningaskamanipulated through
differing levels of acknowledgment from a peer, can gbahe effort put forth towards the
accomplishment of a task. Ariely, Kamenica, and Pr&lé0&) observed this through a simple

worksheet completion paradigm. They brought participamtsa lab and had them fill out a



worksheet for a certain amount of money. The particgpeotld keep filling out more worksheets
for more money, but every subsequent worksheet earnedathittla less money. The researchers
found differences in how many worksheets the participalied fut through three different
conditions. Their first condition involved the resgeers taking every worksheet when the
participant was done with them and looking over them slomdgding their head as they did so.
This resulted in participants filling out the highest amodntarksheets. The second condition
involved the experimenter taking every worksheet when thecypamit was done with each one
and immediately placing it, face-down, on a table nextéotwithout looking over it. This
resulted in participants filling out a significantly smabenount of worksheets than in the first
condition. The last condition involved the researciséredding each worksheet immediately after
the participant completed each one, and this result wasigraficantly different to the second
condition, but still resulted in significantly fewer wohlets being filled out than the first
condition in which participants received acknowledgnfienh the researcher.

The researchers argued that the perceived meaningtakthat hand was altered by the
level of acknowledgment the researchers showed towaedsdrksheets. When they
acknowledged the participants’ work by looking over it slowly, the participants perceived the task
as having more meaning, and therefore filled out more worksheet
Exercise Goals and Acknow edgment

Knowing that positive feedback can promote goal actismpent Todd & O’Connor,
2005), that enjoyment and motivation for physical activittelated to positive social support
when exercising (Murcia et al., 2008), and that acknowledgo@emntlay a role in the perceived
meaning oftask (Ariely et al., 2008), there is reason to believeetisesicepts might interact.

Together, they may point to the conclusion that ancesseigoal could be perceived as meaning



less with less (or more negative) acknowledgment frgpeea. Further, these lines of work
together suggest that the lack of positive feedback couddtdedecreased effort being put forth
from someone who partakes in physical activity, espgaidien they expect some sort of
feedback in a social setting. According to the self-adeteation theory, thiSnegativé& or lack of
feedback could decrease the perceived levels of relatebessen a goal setter and the person
in the position to provide feedback, and therefore deser¢he motivation of the one receiving
negative (or not receiving any positive) feedback.
The Goal Acknowedgment Paradigm

The present study adaptadicly et al.’s (2008) basic paradigm to an exercise-goal
situation to observe the phenomenon seen in their sttiyt is, acknowledgment of something
from an outside source improving behavior in some way, lsnthtk of acknowledgment
worsening behavior. This paradigm had participants make d@lare relevant to a physical
activity session that directly followed the goal seftim one condition, the participants kept their
goals to themselves and were told not to expect any feedbdbkipgoals. In another condition,
the participants gave their goals to an experimenter wiwvidad positive acknowledgment of
those goals. Lastly, a third condition had participamise again give their goals to an
experimenter, but this time the experimenter ignored dladésgand did not provide any feedback.
It was hypothesized that positive acknowledgment of ancése goal would lead to improved
exercise outcomes over the absence of feedback,iagibpaden feedback is possibldét was also
hypothesized that when feedback is not posdibéeabsence of acknowledgment would have no
effect on outcomes. There are two primary reasonisatbandition with no possible feedback is
being included: 1) as a control to see if positive acknowledgmgroves outcomes and the

absence of acknowledgment (when possible) worsens outeefatige to a group in which no

10



feedbacks possible, and 2) to expand the implications of the resniinore individuals in
situations outside of this study, where it is recognizedsiaietimes people in society keep their
goals to themselves.

There are some distinct differendesween Ariely et al.’s (2008) experiment and the one
conducted here in Ariely et al.’s (2008) experiment, persistence on the same task was assessed
following different levels of peer-acknowledgment, wdeas in thisexperiment, acknowledgment
of the goal setting activity happens only once, and pergistis measured insaparate activity —
the exercise itself. Therefore, for the hypothesighisfexperiment to be correct, the goal setting
and subsequent physical activity must be intimately reldtieele are strong reasons to believe
that they are.

First, since the goal setting activity explicitly invetvzand describes the physical activity
session, the physical activity session itself is ag@ls to the worksheet completion taskother
words, the worksheet completion task was a means untg @&sdlthe participants were aware of
that. In this experiment though, participants are awardlibajoals are a means unto something
else: the upcoming physical activity session.

There is also another way to parallel the paradigmhisretxperiment to the worksheet
completion task. The acknowledgmemtAriely et al.’s (2008) paradigm changed the perceived
meaning of the worksheet that the participants were coimglét this experiment, the perceived
meaning of the participants’ goals may be what is changing. Fortunately, this is exactlgtvigof
interest in this experiment. If the independent variablaterest did not involve goals, the
connection between the two studies (the worksheet campletsk and the proposed study here)
would not be as meaningful. But, since goal attainment ptexiare of interest in this study, and

social influences have been shown to relate to exeyosy (Murcia et al., 2008this
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connection of goal feedback and exercise quality is tigapresent study is testingis argued
that goal feedbacis a form of social influence, and therefore the agirotiding goal feedback
should be treated as a social situationhisersethat feedback is a form of social influence, we
could justify why the perceived meaning of the task in Ariely et al.’s (2008) paradigm changed.
Ariely et al. (2008) argues that differing levels of acknowledghtome from recognition of
one’s work (or lack thereof), which results in differing levels of purp@ein the activity - but
their explanation stops there. This study sought to fugkelain what psychological phenomena
may have been occurring Ariely and colleagues’ study, while also seeing the implications of a
similar paradigm in a different field. Self-determiatitheory, along with the theory of planned
behavior (detailed below), form the basis for the argninthat peer-acknowledgment is indeed a
social influence that can cause differing, tangible @uies on multiple behaviors besides simply
a worksheet-completion task.
Theory of Planned Behavior

There are other reasons, besides those provided by selfadetton theory, to believe
differing acknowledgment of physical activity goals megd to differing exercise behaviors. A
theory often used in health research is the theopjanined behavior (TPB; Ajzen, 1983he
TPBiis a theory that predicts behavior by a person’s attitudes, subjective norms (measured by
asking respondents tate the extent to which ‘important others” would approve or disapprove of
their performing a given behavior), and perceived conélated to that behavior (Ajzen, 1991).
Linking those predictors to this experiment may provide ewééhat the independent variable of
interest (acknowledgment) could be linked to physical actbetyaviors.

The TPB has been shown to be a reliable predictor cfigdiyactivity behavior. A meta-

analysis was conducted that examined the relationship betwebct@re from the TPB and
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subsequent physical activity behavior. Seventy-two studies @blggether reveadl that the
major predictors in the TPB (attitudes, subjective nopasseived control) were supported in
predicting physical activity (Hagger, Chatzisarantis, & Bd@002).

Are any of the predictors in the TPB linked to the independanble in this experiment?
Returning to the definition of subjective norms, thesemaeasured by thetent that ‘important
others’ would feel about their behavior and whether they would approve or disapprothem
(Ajzen, 1991). ‘Important others’ may be linked to a person acknowledging goals. In the lab, the
experimengr holds a position of authority, and in terms of the protof the experiment and
giving directions for what behaviors to perform, he/she woeldden as a person of importance.
In the real world, there are situations that would alsalighthe one in the lab. In terms of a
personal trainer and their trainee, the trainee hakipuor herself in position to listen to the
trainer because they believe the traisex person of importance, at least in terms of physical
activity. If a person is making personal fithess goalthbynselves without a personal trainer, it is
intuitive to think that if they would show those gotthers, it would be someone who they
highly value or believe possess/aluable information regarding physical activity. In eitbase,
the person being shown the goals would be an importardrpgrshe context of that
‘acknowledgment’ situation.

Hypotheses

The expected variations between groups in the followingthgses are due to the
expected positive effects on physical activity (perceefart, intrinsic motivation, and
performance on varying tasks) of positive acknowledgroérelated goals and negative effects
on physical activity of no acknowledgment of related gadien acknowledgment is possible. It

was expected that these effects (both positive and meyatould be absent when there is no
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possible acknowledgment (when participant keeps their goikste). Therefore, the hypotheses
for this experiment were as follows:
Hypothesis 1

Average exertion will vary by group. Participants who rez@wsitive acknowledgment
short-term exercise goals from a peer prior to an eesession will put more effort into that
exercise session than participants who receive nooadkdgment when acknowledgment is
possible. The absence of possible acknowledgment wilk iedevels of exertion between those
demonstrated by the participants receiving positive acknowledgamd those expecting
acknowledgment, but receiving none.
Hypothesis 2

Intrinsic motivation will vary by group. Participants whaeese positive peer
acknowledgment of short-term exercise goals prior texancise session will report more
intrinsic motivation for that exercise session tparticipants who receive no acknowledgment
when acknowledgment is possible. The absence of possikt®wledgment will result in levels
of intrinsic motivation between those demonstrated byp#rticipants receiving positive
acknowledgment and those expecting acknowledgment, buxingcaone.
Hypothesis 3

Performance on the exercise session, measurda Hifference between one’s goals and
their repetitions of pushups and jumping jacks as wellaation of planks and foot balances, will
vary by group. Participants who receive positive peer acledgment of short-term exercise
goals prior to an exercise session will have better paeince in that exercise session than
participants who receive no acknowledgment when acknowledgis possible. The absence of

possible acknowledgment will result in levels of perfance between those demonstrated by the
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participants receiving positive acknowledgment and thogeatixg acknowledgment, but

receiving none.
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Chapter 2 - Method

Participants

One recruitment strategyasutilized. Students enrolled in PSY100, Introduction to
Psychology, and PSY 250, Research Methods in Psychal@yg, recruited through the
Department of Psychology at Colorado State Universityd&its enrolled in PSY100 and
PSY250 are required to participate in research as a pagiotturse grade; they receive
compensation for the time with course credit. Parti¢gpanust have been in good enough
physical condition to exercise for at least fifteen miawtean intensity level of their choosing.
This information vascommunicated to participants before they s@yup for the experiment, and
they each siged a consent form before participation detailing that @ueyin good enough
physical condition to partake in the activity. It would h&meen ideal to recruit and run at least
144 participants total (~48 participants per condition) singeveer analysis (GPower3.1.7;
Erdfelder, Faul, & Buchner, 1996uggestdthat ~48 participants in each of the three conditions
would be sufficient to detect large-size effects with & lniggree of confidence143 participants
ended up participating in this experiment.
Procedure

Participants met the experimenter in a lab spacelar&lo State University he
experimenter began by explaining the experiment to the iparic In this explanation was that
the participant would be working out by conducting four diffeex@rcises, that the participant
would be writing down and thinking about specific personal goaltheir workout, and also that
the participant would give their goals to the experimentek&d#p their goals private (this
depen@don condition) before beginning the workout. Bsexplained to the participant that the

experimenter would be watching them go through their workeditasould give them a report
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afterwards on how hard they thought the participant workedhenguality of their workout. The
experimenter did not actually give the participant a repotheir workout, and this was

explained to the participant in the debriefifigne purpose of this cover story was to create a more
realistic situation, such as a personal trainer and tfa@mee, where the personal trainer
(experimenter) is actively watching and evaluating the ésegession of the trainee (participant).
The experimenter then gaidinformed consent from the participant. The experimehism gave
more detailed instructions regarding the exercise sessibie experimentThese instructions
included what specific four exercises the participant woelgerforming, which included planks
(variations shown to accommodate different levels of phi/$itness included planks held on
forearms and toes, planks held on forearms and knees|aaikd peld on hands and toes such as
the start of a pushup), pushups (variations shown included pushugads and toes, pushups on
hands and knees, and pushups on hands and knees using tabtalae an incline), jumping
jacks, and a one-foot balancing challenge. These fourisgsmere included to attempt to
accommodate a wide array of fitness interests froticgants and to have exercises that may
generate large amounts of variation in performance frarticipants (if only a couple exercises
were included and there was not much variation in perforegossible effects from the goal
acknowledgment may not be exposed).

Also included in this explanation to the participants visas they were not to push
themselves to their limits in performing these exerdisesas to avoid injury), but they were to try
hard in order to receive an accurate gauge of their cditreggs level. This explanation, along
with the participants getting however much time they ikl warm up before conducting the
four exercises, provided a blend of a safe experiencedgrdtticipant while also getting accurate

fitness and effort evaluations. Lastly, it was explaitzethe participant that they should write
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down specific goals for each of the four exercises: repasiof pushups they can accomplish,
length in seconds they can hold a plathle number of jumping jacks they can do in one minute,
and how long they can balance on one leg with their egsed.

The experimenter then gathe participant a sheet of paper (Append)>aAd a pencil to
write down their goals and to spend a moment thinking abosetgoals. When the participant
was done, what the experimenter did with the goals dependtheparticipant’s condition. In
condition 1, the participant simply kept their goalstfigmselves. They had previously been told
they would do this, so once they were done writing dovehthimking about their goals, they
simply moved on to the next part of the experiment. In cand®j the experimenter took the
goals, read the goals slowly, gaan approving “uh-huh” sound, and s& “these look great!”
before setting the goals face-up on a desk next to thezontition 3, the experimenter took the
goals and immediately set them on a desk next to themgdiawn, without reading the goals. The
participants knew if they were going to give their goals teettperimenter or not, but they were
not told (in conditions 2 and 3) what they experimenter wouldittotheir goals. This
uncertainty reflected real-world social interactionsvimich people often do not know how others
are going to react to information given to them

Directions for Borg’s Perceived Exertion Scale (Borg, 1998) were then explained to the
participant. This scale was then administered diredtity @ach of the four exercisesl|
participant exertion scores were then averaged to createcaall average perceived exertion
score for their workout. The reason for doing multipleasures was to prevent bias that may be

entailedduring recall of one’s workout.
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The participant then condwtteach of the four exercises, with every participanhgoi
through the same order. The experimenter reabrepetitions accomplished for pushups and
jumping jacks as well as time accompéshn holding a plank and balancing on one foot.

The participant was then offered water and a quick breadstdefore completing the
remainder of the study. The participant was then giv&umeey packet that addressed
demographic variables, how they felt after giving their goathécexperimenter (if they were in
condition 2 or 3), intrinsic motivation, rejection-séivity, exercise-specific self-efficacy, and
their exercise-specific social support. After completidthe packet, participants were measured
for height and weigthusing a calibrated scale and stadiometer and then debaigded the details
and purpose of the study. Participants who were in conditivere also politely asked if they
would be willing to now give their goals to the experimeii@dirobliged) Finally, they were
thanked for their participation. Participation lasted agpnately 40 minutesThe experimenter
then recorddthe variation of pushups and planks the participant edgadéhey did not have to
do this for jumping jacks and balancing on one foot sinae tlvere no variations of these
exercises) and the goals the participants had madecimst#ivesAlso on this sheet were space
for the experimenter to write down their initials and dlage of the experiment; the participant
number and the randomly assigned condition was alsd.listestly, the experimenter gatkeer
and organized the materials from the experiment and rhadeom ready for the next participant.
Measures

Goal acknowledgmens the independent variable in this experiment. This variaade
three levels: 1) acknowledgment not possible, 2) acknowledigpassible and received, and 3)
acknowledgment possible but not received. There amegp@ndent variables in this experiment

along with three potential covariates. The dependerdblas arehe participant’s average
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exertion (Borg, 1998), their intrinsic motivation (Rydi®82) and the goate-result difference for
repetitions of pushups, seconds halglank position, repetitions of jumping jacks in oneute
and seconds balancing on one foot with eyes clddeslpotential covariates included the
participants rejection sensitivity (Downey & Feldman, 1996), theireise-specific self-efficacy
(Sallis, Pinski, Grossman, Patterson, & Nader, 1988), addkercise-specific social support
(Sallis, Grossman, Pinski, Patterson, & Nader, 1987).

Four of the dependent variables were exercise performdmsevds measured by the
goalto-result difference for pushups, planks, jumping jacks, af@hbag on one leg. For
example, if a participant makes a goal to accomplish 20upgsbut only accomplishes 15, a goal-
to-result score of -5 will be recorded in this measure (&atled from goal minus resultfitness
level is expected to be similar across conditions due t@rarssignment, but this ga@aresult
measure is to protect against the possibility that siityilaetween conditions does not ocdir.
participants in one level of the independent variable ofaipe their goals while participants @
different level underperformhis would also be of interest relative to this study’s hypotheses,
even though their actual performance numbers could be iderfius will help protect against
the fact that goal averages across conditions willfliket be the same.

Particpants’ perceived effort during the physical activity session ésrtaxt dependent
variable, and was measured Witbrg’s Perceived Exertion Scale (Appendix B Borg, 1998) This
measure is simply a scale from 6 to 20 where 6 is “no exertion at all” and 20 is “maximal
exertion.” Participants point to a number that reflects their current feeling of exertion. This
measurement was taken at multiple time points diradtér the participant conducted each of the
four exercisesThe overall exertion level wasen averaged to form a measure of that

participant’s effort during their physical activity session. The purpafdeaving this measure in
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the experiment is that it allows for a measure of playsictivity quality. Generally, in light of the
fact that certain intensity levels of physical activarg needed to meet recommendation levels
(Troiano et al., 2008}he more a participant is exerting themselves during taikout, the
higher quality their physical activity session will bew# found that one randomly assigned
group exerted themselves more than the other, that vesuld be seen as a positive physical
activity measurement that separates the groups in a médniay. Test-retest reliability for this
scale has been found to be good, with correlations comiysbeing around 0.9 (Borg & Ohlsson,
1975; Ceci & Hassmen, 1991; Lamb, 1995; Eston & Williams, 1998). Taeralso been good
evidence for the validity of Borg’s Perceived Exertion Scale (Borg, 1977; Borg & Ottoson, 1986).
The next dependent variable is intrinsic motivatipecific to the participant’s exercise
session (Appendix C). This scale was taken as part of dauesre the participants completed
after their physical activity session. The purpose ofrigathis measure is to determine if
randomly assigned condition affects enjoyment and intrimgitivation to engage in physically
active behaviors (Ryan & Deci, 2000; Murcia et al., 2008). itezest and enjoyment subscale of
the Intrinsic Motivation Inventory was used to assessiigasure (Ryan, 1982). This subscale is
regarded as the specific measure of intrinsic motivdtiothe relevant behavior in whieh
researcher is interestedchdphysical activity session in the experiment was the subjebe
guestions. Research has found the Intrinsic Motivatioarntory to be adequately valid and
reliable in the realm of sports (McAuley, Duncan, & Tmem, 1989), and other experiments
related to other forms of physical activity (endurance Xéstge found it to be reliable as well
(Tsigilis & Theodosiou, 2003An example of a question on this scale is “I enjoyed doing this

activity very much” which is then rated on a likert scale from 1 (not at all true) to 7 (very true).
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Given the possibility that participants who could receaiefenowledgment, but do not,
might interpret this lack of acknowledgment as reject@oopotential covariate in this experiment
is rejection sensitivity (Appendix DA scale was used in the questionnaire that measures
rejection sensitivity as “the disposition to anxiously expect, readily perceive, and overteact
rejection” The scale has shown good reliability (internal reliabibity= .83; test-retest reliability:

a = 0.78) and good validity (Downey & Feldman, 1996). This sgiaks examples of situations
to participants, such as “you approach a close friend to talk after doing or sayingetung that
seriously upset him/her” and then goes on to ask 1) how concerned or anxious they would be

about their friend’s response, and 2) how they would expect their friend to respond. Each of the
eight items follows a similar pattern of concern/anxabng with expectations in varying
situations.

Another potential covariate in this experiment is ptgisactivity-specific self-efficacy
(Appendix E) This measure is included because self-efficacy towards phgsitaty has been
found to be a very important predictor of subsequent eseelighavior (Rodgers & Brawley,
1991). The physical activity-specific self-efficacy measior this experiment has been shown to
be both valid and reliable (Sallis, Pinski, GrossmattePson, & Nader, 1988). Items in this scale
are premised with the question “How sure are you that you can do these things?” An example item
is “get up early, even on weekends, to exercise.

Physical activity-specific social support was another patectivariate (Appendix )

This potential covariate was ilnded because some participants’ higher initial levels of social
supprt may act as a buffer to the ‘rejection” of acknowledgment that exists in condition 3 (Cohen
& Wills, 1985). This was assessed by a thirteen item scaleatks questions about support from

family and friends in terms of exercise; this scaledtmsvn acceptable reliability and validity
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(Sallis, Grossman, Pinski, Patterson, & Nader, 1987). Ampleaof an item on this scale is
“During the past three months, my family (or members of mydimld) or friends gave me
encouragement to stick with my exercise program.”

Lastly, a demographic variable used was body mass indeK (BMbe able to calculate a
person’s BMI, participants’ height and weight measurements were needed; these meastseme
were then used to provide a proportion of mass to height fkgfime higher that proportion is,
the higher theerson’s BMI. BMI was used to obtain a measure of body fat percentage in our
participants. Although BMI is not a direct measuremerdaafy fat, research has shown that it
correlates well with more direct measurements (Mai.e2002; Garrow & Webster, 1985). BMI
has been shown to be significantly related to physical actexsis (Thorp, Owen, Neuhass, &
Dunstan, 2011).

Analysis

First, all continuous outcomes were tested to ensurehiainere normally distributed
Three methods were used to determine normality: 1) plottingtobmes on histograms to
visually observe normality, 2) computing Skewness and KurioS&SS (version 23.8rmonk,
NY), and 3) running the Shapiro-Wilk test of normality in SP8 an outcome was not normally
distributed, either non-parametric tests were condubigdib not assume normality or the
outcome variable was transformed before running paramesti that do assume normality.

An analysis of variance (ANOVA) was then conducted fahgaotential covariate to see
if they differed by level of the independent varialtleany potential covariate differed by
condition, they would have been controlled for in tited analyses. ANOVAs were then used to
measure the effect of our independent variable on thgepi@ndent variables, using an alpha level

of 0.05 to determine statistical significance. Chi-squaré/ses were then used to measure if goal
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attainment differed by condition for each performanceswmea Finally, correlation analyses were
used to determine if any potential covariate variables ledecksignificantly with any dependent

variables.
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Chapter 3 - Results

Participant Characteristics

Demographics by condition can be seen in Table 1. Of 148iparits in the experiment,
58 identified as female and 84 identified as male. One gatitdid not specify their gender. The
sample was composed primarily of first and second year urdierges with a median age of 19
years old 1 = 19.74,SD = 2.23). The sample was 73% Caucasian, 6% Hispanic, 4% Mexican,
3% Black, and 2% Chinese, while 12% identified as more thamamee Using measured height
and weight to calculate body mass index (BMI), the samis predominantly (85%) of healthy
weight (BMI between 18.5 and 24.9), with 13% overweight (BMeein 25 and 29.9) and 2%
obese (BMI > 3Q)The average height of females was 64.9 inches (5°4.9”) with an average weight
of 138.2 pounds (BMIM = 23.1 kg/m, SD = 1.9). For males, the average height was 70.5 inches
(5°10.5”) with an average weight of 170.2 pounds (BMI: M = 24.1 kg/mi, D = 2.2).
Tests of Normality

All continuous variables were tested to ensure normallaligion. If variables were non-
normal, transformations were attempted first to producenalityy — if unsuccessful, non-
parametric statistical tests were then used. There tivexe methods by which normality was
tested. First, variables were plotted on histograms to wsasdless normal distribution. Second,
kurtosis and skewness were tested against a comparisoi3 @9+or each statistic divided by
their respective standard error. This number, with below i2@&senting a normal distribution,
was used due to the sample of this experiment being mediucth{&iae, 2013). Lastly, Shapiro-
Wilk’s test of normality was used at an a level of 0.001 (Tabachnick & Fidell, 2007). A

significant Shapiro-Wilk p-value signifies a non-normaitdbution.
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Rejection sensitivity showed a normal distributionhngkewness of -0.27HE = 0.204)
and kurtosis of -0.29(8E = 0.406). Shapird¥ilk’s test of normality was not significant (p =
0.065). Physical activity-specific self-efficacy also showemamal distribution with skewness of
-0.397 & = 0.205) and kurtosis of -0.349H = 0.407). ShapiroVilk’s test of normality was
approaching significance & 0.007). Physical activity-specific social support showedranal
distribution with skewness of 0.465K = 0.203) and kurtosis of -0.208K = 0.403). Shapiro-
Wilk’s test of normality was not significant (p = 0.023).

Exertion showed a normal distribution with skewnes9di46 G = 0.203) and kurtosis
of 0.414 & = 0.403). ShapirdVilk’s test of normality was not significant (p = 0.186). Intrinsic
motivation also showed a normal distribution with skeggof -0.2709 = 0.203) and kurtosis
of -0.083 GE = 0.403). ShapirdVilk’s test of normality was not significanp(= 0.058).

The difference®etween participants’ goals and their exercise outcomes were used to test
normality for pushups, planks, jumping jacks, and the lbaigrexercise since these differences
were used in the later Analysis of Variance (ANOVA) anay$aishups showed a non-normal
distribution with skewness of 0.878 = 0.206) and kurtosis of 3.472H = 0.410), with
ShapiroWilk’s test of normality significant (p < 0.001). Log (base 10) and square root
transformations were not able to produce a normal distribug@ma non-parametric analysis
(Kruskal-Wallis) was later used for this varialdf@r planksskewness of -0.2263€ = 0.209) and
kurtosis of 1.3793E = 0.414) signified a slightly non-normal distributjdut ShapirowWilk’s test
of normality was not significanp(= 0.011) indicating normality After visually observing
normality (Figure 1), this variable was usediilater ANOVA analysis. For jumping jacks,
skewness of -0.7015E = 0.204) and kurtosis of 0.728K = 0.406) also signified a slightly non-

normal distribution, but once again ShapWakk’s test of normality was not significant (p =
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0.002), indicating normalityAfter visually observing normality (Figure 2), this variable vaso
used in a later ANOVA analysis. Lastly, the balancing@ge showed a non-normal distribution
with skewness of 0.945E = 0.206) and kurtosis of 1.563 = 0.408), with Shapiro¥Vilk’s test

of normality significant 9 < 0.001). A log (base 10) transformation was applied andaiibym
was produced, with this normal distribution having a skewne@2@6 SE = 0.206) and kurtosis
of 0.984 & = 0.408). ShapirdVilk’s test of normality was not significant (p = 0.009).

Major ANOVA Analyses

Before analyzing our dependent variables, each potentiatiabe was tested to confirm
that they did not vary significantly by condition. Norfdtee potential covariates, including
rejection sensitivity, physical activity-specific seffieacy, and physical activity-specific social
support differed significantly by condition. Because of tthiese variables were not controlled for
in the major (ANOVA) analyses, although they were usddter correlation analyses to test if
they were significantly related to any dependent variabitesé findings can be found in Results
subsection titled “correlation analyses”). Forty-six participants were randomly assigned to have
private goals, 49 to have their goals acknowledged, and HB/&their goals go unacknowledged
when acknowledgment was possible. Goal averages, perfograsaages, and goal attainment
percentages for each exercise by condition can beirsdale 2.

First, a Kruskal-Wallis non-parametric analysis was useestaf pushup performance
varied by condition due tthis variable’s non-normal distribution. The average difference from
goal to result for each condition was used to measure pe&fme. Data from three participants
were dropped due to either not setting a goal for pushups oariation they specified on their
goal sheet did not match the variation they perforrdéiten participants did not set a goal for an

exercise, this was due to them not feeling comfortablemgakm estimation of their performance
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because of their unfamiliarity with the exercise. Fohpps, participants with private goals
performed an average of 29.5 consecutive repetitieds=(15.7) with a +1.9 average difference
from goal to result (meaning they outperformed their goal ®ydpetitions), 27.9 repetitionSH
= 12.3) for participants with acknowledged goals with a +¥eBagje difference, and 30.2
repetitions €D = 16.0) for participants with unacknowledged goals with & e2erage
difference The analysis showed that pushup performance did not vamyrigjtion, H(2, 138) =
1.426,p = 0.490. A chi-square test of independence was then conduded tiogoal attainment
differed by condition. The chi-square test showed that @tahment differed significantly by
condition,X?(3, N = 140) = 7.14p = 0.028. Participants with private goals and acknowledged
goals had significantly higher goal attainment rates (9@i&89.8%, respectively) than did
participants who had goals go unacknowledged (73.0%).

Next, an ANOVA was used to test if plank performance vdriedondition. Again, the
average difference from goal to result for each c@mmlivas used to measure performance. Data
from six participants were dropped due to either not setting a@opalainks or the variation they
specified on their goal sheet did not match the variatiey performed. For planks, participants
with private goals held this exercise for an averagéQdd secondsD = 35.3) with a +9.3
average difference from goal to result, 88.2 seco8ids=(30.3) for participants with
acknowledged goals with a +20.1 average difference, and 7&ddse€D = 22.4) for
participants with unacknowledged goals with a +7.5 averdfgratice The ANOVA showed that
plank performance was superior for participants with aslerged goalsi-(2, 135) = 3.32p =
0.039.Effect sizes were then calculated for the mean diftereetween conditions in standard
deviation units. The largest effect size was between fpamits with acknowledged goals and

participants with goals that went unacknowledged 0.486). The next largest was between
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participants with acknowledged goals and participants witlager goals § = 0.418). Lastly, the
smallest effect size was between participants with figaals and participants with goals that
went unacknowledgedi & 0.075). A chi-square test of independence was then conductedito se
goal attainment differed by condition. The chi-squaredlestved that goal attainment differed by
condition,X?(3, N = 137) = 6.16p = 0.046. Participants were most likely to accomplish their
plank goal if they had their goals acknowledged (87.5%) ratla@ having private goals (76.2%)
or having goals go unacknowledged (66.0%).

Next, an ANOVA was used to test if jumping jack performararéed by condition. Once
again, the average difference from goal to result fon eandition was used to measure
performance. Data from two participants were dropped due to thiogse goal for jumping jacks.
For jumping jacks, participants with private goals hacderage of 65.9 repetitionS¥ = 11.2)
in one minute (+17.2 average difference from goal to re€dtp, repetitionsSD = 6.5) for
participants with acknowledged goals (+16.1), and 66.7 repetit = 9.3) for participants
with unacknowledged goals (+16.0). The ANOVA showed that thesenavaignificant difference
in performance by conditiof;(2, 139) = 0.087p = 0.916. A chi-square test of independence was
then conducted to see if goal attainment differed by cemdifihe chi-square test showed that
goal attainment did not differ by conditiox? (3, N = 141) = 0.02p = 0.990. Participants were
equally likely to accomplish their jumping jack goal if thgoals were private (86.7%),
acknowledged (87.5%), or unacknowledged (87.5%).

Another ANOVA was then used to test if balancing perforrearazied by condition.
Again, the average difference from goal to result feheandition was used to measure
performance. Data from four participants were dropped due to thiogyse goal for the balancing

exercise. For balancing, participants with private gibald this exercise for an average of 36.3
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seconds3D = 34.7) with a -3.9 average difference from goal to reBaltticipants with
acknowledged goals averaged 31.9 seco8ds=(30.7) witha-4.7 average difference. Finally,
participants with unacknowledged goals averaged 35.0 sec8dds32.6) with a +4.6
difference. As showed by the ANOVA (using the transformed)d#tere was no significant
difference in performance by conditidf(2, 137) = 0.919p = 0.401. A chi-square test of
independence was then conducted to see if goal attainment diffeceedition. The chi-square
test showed that goal attainment did not differ by comtitd (3, N = 139) = 0.18p = 0.916.
Participants were equally likely to accomplish their balajpgoal if they had their goals were
private (44.4%), acknowledged (40.4%), or unacknowledged (43.8%).

Two ANOVAs also showed that intrinsic motivation and avemgetion did not
significantly differ by condition. Data from one particippavas dropped in these analyses due to
missing data. Participants with acknowledged goals had thegtigntrinsic motivation scoreM(
= 36.3,SD = 6.2), followed by those with private goald € 35.8,3D = 7.1), and those with
unacknowledged goald/(= 34.9,SD = 5.9), although the ANOVA showed that these differences
were not significanti=(2, 140) = 0.604p = 0.548. For average exertion, participants with
unacknowledged goals had the highest average exertion MeréZ.8,SD = 1.6), followed by
those with acknowledged goald € 12.6,9D = 1.3), and those with private goald € 12.2,SD
= 1.8). Again, an ANOVA showed that these differences wetesignificant,F(2, 140) = 1.569p
=0.212.

Correlation Analyses
Correlation analyses were then conducted to observelgt®nship between our
potential covariates (rejection sensitivity, physicaivitgtspecific self-efficacy, and physical

activity-specific social support) and our dependent variablefo(pgnce measures, intrinsic
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motivation, and exertion). A correlation matrix canseen in Table 3 showing the relationship
between each of these variables. Both physical activitgfgpself-efficacy and physical activity-
specific social support had moderate size correlatiotismiltiple dependent variables. First,
physical activity-specific self-efficacy had significamidgpositive correlations with intrinsic
motivation ¢(138) = 0.220p = 0.009), pushup repetitiong{37) = 0.252p = 0.003), and plank
secondsr(138) = 0.310p < 0.001), while physical-activity specific social support hgdifcant
and positive correlations with pushup repetitior{$40) = 0.177p = 0.035), jumping jacks
(r(141) = 0.176p = 0.035), and seconds balancim@lé1) = 0.238p = 0.004). Rejection
sensitivity was the weakest predictor and did not havefgignt correlations with any of the

dependent variables.
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Chapter 4 - Discussion

In this experiment a paradigm was created to obsenffewts of goal-acknowledgment
or lack of goal-acknowledgment, on physical activity gedien acknowledgment may be
received from another person. Participants were asked goals regarding four exercises they
would subsequently perform. A third of participants were assido keep their goals for
themselves and not show them to the experimenter. Anibting gave their goals to the
experimenter immediately after writing them and receivedipesicknowledgment of thre
goals. The last third of participants were also asdigogjive their goals to the experimenter, but
in their case the experimenter did not acknowledge ¢jogils and instead immediately ac
them, face down, on a large stack of papers. The rdsurdtsthis experiment support some
hypotheses while providing no evidence for othevghen one may receive acknowledgment
there seems to be semositive effects of having goals acknowledged and some negstects
of not having goals acknowledgeBut, this effect was not seen across all dependent vesiable
hypothesized.

Pushups were the first exercise participants engagaddrihere was a significant effect
of condition on goal attainment. Here, since participantis wiacknowledged goals had a
significantly lower goal attainment rate than both pgréints with private goals and participants
who had their goals acknowledged, there seemed to be aveegfétct in having goals go
unacknowledged when acknowledgment was possible. Since wetdée acknowledgment
enhance goal attainment rates over those who had privakg this explanation of a negative
impact of lack of acknowledgment seems the most plausible.

Planks were the next exercise participants engagedliorae again there was a

significant effect of condition on goal attainment. ptanks though there was also a significant
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effect of condition on goalbs-result averages. Participants who had their goals ad&dged had
significanty higher goako-result averages (meaning they outperformed their goalsehyrédatest
margin) than participants in the other two conditidfe. goalto-result averages, there was no
difference between participants with private goals antiggaaints who had their goals go
unacknowledged, which seems to point to performance enhanckeyneswing goals
acknowledged rather than goal determent from having goals g&nawledged- the opposite of
what was seen in pushup goal attainment. But, this conclissiased off the assumption that
participants who had private goals act as a “control” condition, which is not necessarily the case.
Since these participanksew they would be keeping their goals for themselves (althclg t
were asked for them back during the debriefing), this createsand variable that is different
from the other two conditions in addition to acknowledgmalot only did they not get their
goals acknowledged, they also would have nexgected acknowledgment. For this reason, it
may be more valid to only make conclusions about whethandngoals be acknowledged is
superior to having goals go unacknowledged when acknowledgmerssiblpqcomparing
conditions two and three), although from interpretingréseilts across all four exercises it does
seem as if private goals are acting as a control sintieipants in this condition had relatively
average performance numbermeaning that when there were significant differences legtwe
conditions, participants with private goals had redsuoltee middle of the three conditions. For
example, for goal attainment rates in planks, the gtbafpreached their goals was the highest in
those who had their goals acknowledged, followed by loatessrby those with private goals, and
finally followed by even lower rates by those who had theals go unacknowledged when

acknowledgment was possible. Here private goals seemdctibg as a control since those with
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acknowledged goals saw significantly higher goal attainnsasy while those with
unacknowledged goals saw significantly lower goal attainnagasr

There were no significant differences by conditionjdimping jacks, the third exercise
conducted, or the balancing exercise, which was the fouditaahexercise completed. There
may be reasons for this lack of differences betweeditions in these exercises: first, there may
have been a ceiling effect for jumping jacks. This couldueeto the fact that it would require
extraordinary effort to fit a significantly higher amowfjumping jacks than average into one
minute. Or, it is possible that differences in effort andspdaf fitness would not be expressed
until two or three minutes of jumping jacks have taken pdexcefatigue has significantly set in. In
addition, this exercise had the lowest goals being sgiaidicipants relative to actual
performance, meaning that the vast amount of participaetalbwere exceeding their goals by a
large marginpossibly further lowering their motivation to work extradgo fit a lot of additional
jumping jacks into one minute. The low standard deviationssa all conditions for jumping
jacks seems to indicate that their simply is not muclaldity to be expected in jumping jacks
done in one minute among a healthy young sample.

As for the balancing exercise, there were very high stdrikviations across all
conditions, likely reflectingarticipants’ lack of experience with the challenge. This lack of
experience may have made it difficult for participaotsnake goals and subsequently have a
decent chance at meeting them, as reflected in theal®s of goal attainment across conditions
relative to the other three exercises. This difficaltyy have decreased the chance that the
manipulation would have an effect on results, but theretier reasons to consider as well.

The results across all four exercises suggest thafffde of goal-acknowledgment may

be more related to physical challenges regato one’s persistence rather than physical attributes
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such as speed or coordination. Concerning activities susjeasl (jumping jacks) and balance
(single-leg balancing), it becomes harder to see thehaledetermination or persistence plays.
On the other hand, pushups and planks in the context @&xpesiment seem to be exercises
related to persistence. Participants often have to lbegiio push past a pain threshold when
conducting pushups and a plank to failure rather than stopitmpets difficult. This is especially
true for those who set difficult goals but have a chaneeach them. Goal-acknowledgmermay
make people more willing to push through a pain threshold wWienperhaps know they could
do more but may not want t@/ith jumping jacks, it is unlikely that the pain threshold Vdooe
reached unless participants were asked to do them for lalonger period of time than one
minute In the same manner, for balancing it would be unlikely thatigtérg through a pain
barrier would play a role in performance unless particgpasmre asked to hold a balance pose that
is perhaps easier, but more uncomfortable, enabling théolddhe pose for much longer than
our participants could hold an eyes-closed balancing poséeFuesearch can explore this
acknowledgment and persistence relationship to understandipdhe strength of its
relationship, but also what other exercises it may exterand in what contexts.

It is also important to consider that all participants beke exercises in the same order,
and pushups and planks were the exercises closest to tifepasitive acknowledgment of goals
or no acknowledgment of goals. It is possible that theeffethis acknowledgment had worn off
by the time the participants began jumping jacks, which heashird exercise conducted.

This order effect may have had an effect on results hieue tare also reasons to believe it
either did not have an effect or that the effect wasmah First, the manipulation had more
pervasive effects on planks than it did pushups (reflaotdte significant effects of goal

attainmentand goalto-result averages for planks), even though pushups wereghexarcise
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conducted and done immediately after the manipulation. Alsengbals were acknowledged
they were placed face up in a visible place, while when geais not acknowledged (but
acknowledgment was possible) they were placed face dowrstatk of papers in a visible place.
The goal document was visible for the participant throughougxberiment and likely made the
manipulation more salient for the participant throughbetexperiment. Even with these reasons,
future research would be wise to randomize the order ofisgsro confirm that order does not
have a significant effect on results.

The intrinsic motivation scale was assessed direftéy participants were done with their
exercise session, and the questions pertained to theyatttey had just participated in (the
exercise session). Although there were no significdfgrdnces by condition for intrinsic
motivation, we did see expected differences in the hypagrsiirection and may have simply
needed more power to detect smaller effects. Future rediataandomizes the order of
exercises, or places pushups and planks at the ende{diwse session, may see a stronger
result for intrinsic motivation due to the fact that éxercises done most recently are more salient
in the participantsminds when completing the intrinsic motivation sc&|ce the jumping jacks
and balancing exercise were done at the end of the sxesession and there were no significant
differences between conditions in these two exercisednd these two exercises be more salient
than pushups and planks for participants when completingttivesic motivation scale may have
lessened the effect of condition on answers to tinmgic motivation scale.

Exertion also did not differ by condition. This may hé#esn due to some confusion in the
scale for participants. Although the scale, and its vaddlaistructions that were read to every
participant, put an emphasis piysical exertion and effort, many participants treated this szsile

a rating of difficulty. For example, many participangported high exertion scores after the

36



balancing exercise, even when they had performed #heisg for a little amount of time. There
is no known reason to think that balancing would be more pHlysecdnaustive than exercises
such as pushups and planks, but it was definitely more diffaumost participants as not only
had most of them not conducted it before, but it carepg difficult to do even with experience
Again, since the manipulation seemed to have an effggeimistence more than any other
exercise variable, there is little reason why it wowddekpected to see differences in perceptions
of the difficulty of tasks across conditions. So altyo persistence in the face of discomfort
implies that more exertion would be needed, no differencay have been seen due to the fact
that participants misinterpreted this scale to ask for songeother than actual exertion.

A couple of the potential covariates in the experimehich were measured in a
questionnaire at the end of the participants’ sessions, ended up being good predictors of dependent
variables. Physical activity-specific social support affdeficacy both had significant
correlations with multiple dependent variables. Thisosonly intuitive (people who have more
support and are more confident in an area are likely torpetietter in that area than those who
do not have support and are not confident), but it is also not surprising in light of Ryan and Deci1’s
(2000) self-determination theory, where perceived compeiefasely related to self-efficacy)
and relatedness (closely related to social support) aeatedgor motivation and behavior to
excel.

In addition to Ryan and Deci’s (2000) work on self-determination theory, the results from
this experiment coincide well with that ©6dd and O’Connor’s (2005) research. They argued
that providing feedback in the short term not only increas®s$sation, but also the commitment
level to achieve the gaarhey also found that feedback was more effective iméecd with

positive language. Murcia et al. (2008) showed that a peer motighclimate of social support
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predicts both motivation and enjoyment of exercise. Whaking of acknowledgment of goals
as a type of social support, the results from this expetiotearlystrengthen Murcia et al.’s

(2008) claim regarding a positive effect of a peer motivatiohmate when engaging in physical
activity.

This experiment, and its results, also closely mirroratidhVallerand and Reid (1984),
with a couple of important differences. Their study hadigpants conduct a motor task by doing
a balancing challenge multiple times in 20-second intewih 20 seconds of rest between
intervals. The researchers only used participants tlbathaast a moderate level of intrinsic
motivation for the balancing task. There were thredaitmms in their experiment: in one,
participants received positive feedback during their balgrtcials, such as being told they had a
natural ability at the task. Another condition had jggréints hear negative feedback, such as their
improvement between balancing trials was relatively slowe. [@&t group did not get any
feedback. Participants in the positive feedback comdigported the highest levels of intrinsic
motivation for the activity, followed by those with feedback, and then finally those who
received negative feedbaclkand these differences between each group in intrinsiivation
were significant. But, the researchers did not measunalgmtrformance in the balancing task,
which would be interesting to see and compare to the résuitsthis experiment. Also, it is
important to realize that this positive and negative fegdtas happening during the task of
interest instead of beforehand. Despite this, therdifiees between groups in their main
dependent variable intrinsic motivation- varied in the same way that intrinsic motivationhis
study varied (although the differences were non-significatitis study). Also, the differences
they found in intrinsic motivation varied in the sameywaal attainment differed for planks in

this study.
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An obvious difference from these past studies describeannparison to this study is the
variable of feedback. Of course, acknowledgment of duefits e the task of interest is different
from verbal feedbacluring the task of interest. From seeing similar results thaugtudies
looking at feedback during the task of interest, it se@sn§ acknowledgment of goals and
feedback may work in similar ways. To study this, future mebeasing our experimental
paradigm could have separate conditions where theimegger either providspositive
acknowledgment of goals before the task of interestamigiespositive feedbackuring the task
of interest. The same could be done for no acknowledgwleen it is possible and negative
feedback. If similar results were found between acknowledgrand feedback, there would be
further evidence that these two variables have simifactsfon performance. Due to more
research having been done of feedback rather than doahaledgment, this finding could be
very beneficial to further understanding of goal-acknowleddme

More recent research may help to further understandyfiesaf earlier feedback.
Oettingen, Marquardt, and Gollwitzer (2012) showed that moreimsedback results in
greater improvements in mental contrasting (a self-eeguy strategy) performance, even when
this feedback occurs before the task of interest. &bearchers in this study manipulated
feedback of creative potentiakthey included a manipulation check that confirmed that tivse
received strong positive feedback (e.g., told they a@&'percentile) believed they had better
creative potential for the experimental tasks (creatigight tasks) than those who received
moderate positive feedback (e.g., told they are fh@centile). Those who received the
strongest positive feedback and were using mental ctintras their creative tasks had
significantly better performance than those who receigssl positive feedback and also used

mental contrasting. These results are especially notleybecause this manipulation of feedback
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occurredbefore undergoing the task of interestwhich is similar to the manipulation of
acknowledgmenbefore undergoing the exercise tasks in this experiment.

Lastly, this experiment ended with important similariteg\riely, Kamenica, and Prelac
(2008) work in behavioral economics. In both this study aad study, acknowledgment, or lack
of acknowledgment when it is possible, caused significdietreinces across conditions in the
behavior of interest relative to both experiments. Furtsince the behavior in this study was
different than that in Ariely et al.’s (2008) research, there is now more evidence that the
acknowledgment paradigm is pervasive across differentisiigaand contexts.

There were other strengths of this research as welltriaeexperimental design allows
for causal conclusions that correla@research would not be able to make. This creates a good
springboard for other studies that are looking at simffeces. Could this detrimental effect of
lack of acknowledgment extend to other behaviors? How peevasuld this effect be? Does this
effect accentuate with multiple “rejections” of acknowledgment over a long period of time? How
much does it matter who the person is that is or isckriowledging the goals?

Another strength of this research is that it focusea section of goal-related behavior that
is understudied: and that is what happens “after” one makes a goal. There is substantial research
on how to make a goal with a lack of understanding regardivag @ne should do after they set
the goal. Due to this lack of understanding, further researittis area has the potential to
drastically improve goal attainment. This study can ses\e starting point for experimental
research investigating what one should do after settingla go

There were some limitations with this research astivaetlare important to address. The
participants in this experiment were fairly homogeneousarly three-fourths of participants

were Caucasian, with almost all participants betweerages of 18 and 22. In addition, the

40



majority of participants were of healthy weight. This Wksly due to the recruitment description
of the experiment: participants were aware that they woulddreiging, so only those who were
comfortable with this would likely sign up. Having a homogersesample has its setbacks. It
would be inappropriate to extrapolate these results to a gedetapopulation due to the
sample’s narrow demographic diversity, and more research would need to be done on a more
diverse population if conclusions could be made thattifest of acknowledgment is widespread.

Additionally, the setting where this experiment took placddalso be seen as not very
naturalistic since it was in a laboratory and not in a,gtiletic field, or other facility designated
for physical exercise although having someone else watch (such as the expezmgetitis
paradigm) could be likened to an exercise session imawgere others are nearby. Additionally,
the paradigm conducted in this experiment could be seenyasiwelar to an exerciser working
with a personal trainer. It could also be argued thattperenental realism in this study was
high, meaning that the participants were highly engaged inskefay were assigned to
(exercising). Overall, intrinsic motivation scores asrall conditions were very high. The
intrinsic motivation scale was framed to have the ppeit reflect directly on the exercise
session they hadist engaged in (meaning that they were reflecting on the exest)jincluding
guestions asking about the enjoyment of the activity aswltadw much the activity held their
attention. Seven questions were asked regarding intringigation, with each question on a
seven point Likert scale. In each condition the averaggonse was at a level of five out of seven
or above (after reverse scoring appropriate questions).

Another possible limitation of this research is tin&t éxperimenter was not a close peer to
the participant, and they were also not an actual pers@anagr. This limits how much the results

from this study can be directly applied to the real wdnld,it is also very possible that the effect
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of acknowledgment could Istrengthened if the person receiving the goals was either a trusted
peer or an actual personal trairdhis could be due to the close peer who is receiving the goals
possibly being someone the exerciser deeply respects rsdatmut (therefore taking seriously
their opinion or the way they react to their goals),impsy a personal trainer being an individual
with expertise, and therefore their opinion or reactmphysical activity goals would likely be
taken seriously. In these cases it is plausible to thiakihese important others acknowledging
goals would meamore to the goal-settdhan an experimenter acknowledging goals, and
important othersiot acknowledging goals could be more detrimental as well.

Finally, another limitation of this research is its giierm nature. The effects that were
found from acknowledgment, or the lack of acknowledgmeare only a few minutes removed
from the manipulation in this experiment. But, it is imaoik to consider that this short-term
effect is all that was hoped to be foundhis experiment, but now that it has been shown that this
effect can occur within physical-activity goals, therenarit to study this effect further. Future
studies would be wise to see if this effect could haveg-term impact- possibly from repeated
positive acknowledgments or repeated lack of acknowledgméren acknowledgment is
possible. Finding a long-term effect would only strengtlhenargument that acknowledgment of
exercise goals has the potential to play a large raj@ah attainment and exercise performance.
Conclusion

Regular physical activity has been shown to have sulatahtjsical and mental benefits,
ranging from a protection against obesity to a greater quiliffe (Harvard School of Public
Health, 2014; Faulkner & Taylor, 2005). Yet, a low percentageople in the United States
meet recommended levels of physical activity (Troiand.e2@08). Additionally, goal setting has

been shown to be an effective way to improve behaviorkg.&cLatham, 1990; Latham &
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Budworth, 2006), but clearly has room to be more effectivexercise with low rates of overall
physical activity. While an abundance of research eistisinvestigates how one should set a
goal, there is a lack of research, especially in phyamtality, concerning what one should do
with that goal after setting it. The research desdribheoughout this paper addresses that
limitation using an experimental paradigm of goal-acknowlegignfrom the results of this
experiment, the role of goal-acknowledgment has beawrsko have an effect on exercise
performance and has merit to be studied further in diffex@niexts. A deeper understanding of
goal-acknowledgment has the potential to form a elgacture of what one should do after
setting a physical activity-goal, possibly leading to higher egéhoal attainment and exercise

performance.
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Appendix A

Goals

| want to do repetitions of pushups doing variation

#

Variation 1: On knees using table
Variation 2: On knees without using table
Variation 3: Standard pushup

seconds doing

| want to hold a plank exercise for

variation #

Variation 1: On knees and forearms

Variation 2: On toes with arms fully extended (like start of a
pushup)

Variation 3: Standard plank on toes and forearms

| want to do jumping jacks one minute.
| want to balance on one foot with my eyes closed for

seconds.
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Appendix B
Borg’s Ratings of Perceived Exertion (RPE) Scale

“While exercising we want you to rate your perception of exertion, i.e., how heavy and strenuous
the exercise feels to you. The perception of exedepends mainly on the strain and fatigue in
your muscles and on your feeling of breathlessness or ectieschest. Look at this rating scale;
we want you to use this scale from 6 to 20, where 6 means ‘no exertion at all’ and 20 means
‘maximal exertion.” Try to appraise your feeling of exertion as honestly as possible, without
thinking about whathe actual physical load is. Don’t underestimate it, but don’t overestimate it
either. It’s your own feeling of effort and exertion that’s important, not how it compares to other
people’s. What other people think is not important either. Look at the saatethe expressions
and then give a number. Any Questions?”

6 No exertion at all

8 Extremely light

9 Very light
10

11  Light

12

13 Somewhat hard
14

15 Hard (heavy)
16

17 Very hard

18

19 Extremely hard

20 Maximal exertion
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Appendix C

Subset of Intrinsic Motivation Inventory (IMI) that Measarintrinsic Motivation Post-
Experimentally

“For each of the following statements, please indicate how true it is for you, using the following
scale:

1 2 3 4 5 6 7

Not at all true Somewhat true Very true”

1. | enjoyed doing this activity very much

2. This activity was fun to do

3. I thought this was a boring activity

4. This activity did not hold my attention at all

5. I would describe this activity as very interesting
6. | thought this activity was quite enjoyable

7. While | was doing this activity, | was thinking about how muchjbged it
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Appendix D
Rejection Sensitivity

“Each of the items below describes tlsogllege students sometimes ask of other people. Please
imagine that you are in each situation. You will be askeaswver the following questions:

1) How concerned or anxiowgould you be about how the other person would respond?

1 2 3 4 5 6

Very unconcerned Very concerned

2) How do you think the other persamuld be_likely to resporti

1 2 3 4 5 6

Very unlikely Very likely

1. You ask your parentsfor help in deciding what programsto apply to.

How concerned or anxious would you be over whether or notpanents would want to help
you?

| would expect that they would want to help me.

2. You approach a close friend to talk after doing or saying something that seriously upset
him/her.

How concerned or anxious would you be over whether or notfgiend would want to talk with
you?

| would expect that he/she would want to talk with me to trydokwhings out.

3. After graduation, you can’t find a job and ask your parents if you can live at home for a
while.

How concerned or anxious would you be over whether or notpanants would want you to
come home?

| would expect | would be welcome at home.

4. You call your boyfriend/girlfriend after a bitter argument and tell him/her you want to
see him/her.
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How concerned or anxious would you be over whether or nothayriend/girlfriend would
want to see you?

| would expect that he/she would want to see me.

5. You ask your parentsto cometo an occasion important to you.

How concerned or anxious would you be over whether or notpanants would want to come?
| would expect that my parents would want to come.

6. You ask a friend to do you a big favor.

How concerned or anxious would you be over whether or notfgiead would do this favor?

| would expect that he/she would willingly do this favor for. me

7. You ask your boyfriend/girlfriend if he/shereally lovesyou.

How concerned or anxious would you be over whether or nothymyriend/girlfriend would say
yes?

| would expect that he/she would answer yes sincerely.

8. You go to a party and notice someone on the other side of the room and then you ask
them to dance.

How concerned or anxious would you be over whether or ngietsn would want to dance
with you?

| would expect that he/she would want to dance with me.
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Appendix E
Exercise-Specific Self-Efficacy
“Below is a list of things people might do while trying to ease or continue regular exercise.
We are interested in exercises like running, swimming, briskimglbicycle riding, or aerobics
classes. Whether you exercise or not, please rate dwaident you are that you could really
motivate yourself to do things like these consistemibliyat least six months. Please circle one
number for each question. How sure are you that you camede things?:

1 2 3 4 5

| know | cannot Maybe | can I know I can”

1. Get up early, even on weekends, to exercise.

2. Stick to your exercise program after a long, tiring dayaik.

3. Exercise even though you are feeling depressed.

4. Set aside time for a physical activity program; that idkivg, jogging, swimming, biking,
or other continuous activities for at least 30 minutegnagiper week.

5. Continue to exercise with others even though they $eerfast or too slow for you.

6. Stick to your exercise program when undergoing a strdefsfichange (e.g. divorce, deai
in the family, moving).

7. Attend a party only after exercising.

8. Stick to your exercise program when your family is demandiage time from you.

9. Stick to your exercise program when you have householéshorattend to.

10. Stick to your exercise program even when you have exeedsmands at work.

11. Stick to your exercise program when social obligationsrang time consuming.

12.Read or study less in order to exercise more.
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Appendix F
Exercise-Specific Social Support

“Below is a list of things people might do or say to someone who is trying to exercise regularly. If
you are not trying to exercise, then some of the questiaysnot apply to you, but please rea
and give an answer to every question. Please rate eacloqueste. Underfamily, rate how
often anyone living in your household has said or done wtagscribed during the last three
months. Undefriends, rate how often your friends, acquaintances, or cowsitk@ve said or don
what is described during the last three months. Pleaseamet@umber from the following ratin
scale in each space:

1 2 3 4 5
None Rarely A few times Often Veryarit
During the past three months, my family (or members of my household) or friends:”

Exercised with me.

Offered to exercise with me.

Gave me helpful reminders to exercise (“Are you going to exercise tonight?”).
Gave me encouragement to stick with my exercise program.

Changed their schedule so we could exercise together.

Discussed exercise with me.

Complained about the time | spend exercised.

Criticized me or made fun of me for exercising.

© © N o 0o w0 NP

Gave me rewards for exercising (bought me something or gaw®mething | like).
10.Planned for exercise on recreational outings.

11.Helped plan activities around my exercise.

12. Asked me for ideas on hotliey can get more exercise.

13.Talked about how much they like to exercise
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Appendix G
Table 1

Demographics summary by condition. Condition 1 = private goals. Condition 2 = goals acknowi edged.
Condition 3 = goals not acknow edged.

Condition 1 Condition 2 Condition 3
Females
Mean age 19.6 20.0 19.3
Mean BMI 23.0 23.3 23.0
Males
Mean age 20.1 19.5 20.0
Mean BMI 24.9 23.7 23.8
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Table 2

Results summary for goal averages, performance averages, and goal attainment percentages. Pushups
and jumping jacks are represented in repetitions while planks and balancing are represented in seconds.

Pushup Planks Jumping Jacks Balancing
Goal Averages
Private goals 27.6 69.7 48.7 40.2
Goals acknowledged 26.1 68.1 52.1 36.6
Goals not acknowledged 28.2 65.9 50.7 30.4
Performance Averages
Private goals 29.5 79.0° 65.9 36.3
Goals acknowledged 27.9 88.2 68.2 31.9
Goals not acknowledged 30.2 73.4 66.7 35.0
Goal Attainment %
Private goals 90.7% 76.298" 86.7% 44.4
Goals acknowledged 89.89%6 87.59%6 87.5% 40.4
Goals not acknowledged ~ 73.09% 66.09%8 87.5% 43.8

Note: within column values with different superscripts ageificantly different atp<0.05
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Table 3

Correlation matrix. SS= Physical activity-specific social support. RS= Rejection sensitivity.
SE = Physical activity-specific self-efficacy. IM = Intrinsic motivation for the experimental exercise
session. E = Exertion. JJs = Jumping jacks.

SS RS SE IM E Pushups Planks JJs

SS --—--

RS .02 ----

SE 27 21*% -

IM 13 .01 22%*% e

E .06 .01 .03 19* ----

Pushups .18* .03 .25 10 14

Planks .09 .08 Bl 28 26%*  42%FF -

JJs 18* .06 13 A4 16 .26™* R
Balancing .24** .11 .05 15 .06 19* 30*** .09

Note: *p<0.05. *p<0.01. ***p<0.001.
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Appendix H
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Figure 1. Plank scores
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Figure 2. Jumping jack scores
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