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Abstract

Success in the sport of track relies on more than just physical training. Namely, mental
training is a factor that has been recently studied for its effect in fostering performance in
athletes. Because the mind is so broad, there is much research to be done on various
mental characteristics before mental training can be efficiently imposed. Using spring
track athletes from two public high schools, the mental characteristics of group efficacy,
mental toughness, commitment to running, mental recovery, and positive state of mind
and their effects on personal goal achievement were studied over the course of one
competitive spring track season. The group efficacy scores athletes attained by the end of
the year showed important impact on goal achievement. Mental toughness scores
throughout the season were positively correlated with goal achievement. Commitment to
running results showed a specific positive correlation between commitment to running
scores and team goal achievement. All goals were grouped together for the analysis of
mental recovery and positive state of mind, where a positive trend between mental
recovery scores and goal achievement was found. A surprising trend was found in the
positive state of mind data where the most successful goal achievers and least successful
goal achievers had markedly higher scores than the middle group of goal achievers. A
lack of significance in all of the tests makes it hard to make any definitive conclusions
but the visible trends of the data are promising for the use of these mental characteristics

in mental training.



Neuendorf 4

Table of Contents
REVIEW OF Literature. ........oovvuiniiit i 4
HypPOotheses. ..o e 8
Methods
PartiCIPants. ... ...o.oieti e 8
Procedure. ... ..o.ooniii 9
IMBASULES. . . e e ettt ettt et e 10
Personal Goal Analysis........coviviiiiiiii i 11
Characteristic ANAlYSIS........vvirrieiitiitit e eeaaaas 12
Results
Group Efficacy.......couoiiiiii i 13
Mental Toughness..........oouiiiiiii e 13
Commitment to RUNNING...........ooiiiiiiiiii e 14

Positive State of Mind and Mental Recovery...................................16

The Influence of Personal Goal Setting..............c.covviiiiiiann.. 17
D) e T 16 s T 18
CONCIUSION. ..ottt e e e e e e e e e e 23
Bibliography. .. ..o e 24
Table of Figures
Table 1. Demographic data for the participating athletes............................ 12
Table 2. Personal Goals at Beginning of Season................ccoooiviiiiiiinnn.n 14
Table 3. Personal Goals at End of Season.............cocoveviviiiiiiiiiiieinn. 15
Table 4. Team Goals at Beginning of Season...............cccooviiiiiiiiiinnnn. 15
Table 5. Team Goals at End of Season.............coooiiiiiiiiiiiiiiiiiiieeene 15
Table 6. ANOVA output for PSM and MR for the three weeks of analysis...... 16

Table 7. Proportion of athletes who chose each specified reason for
competing in spring track amongst the three levels of goal achievement......... 18



Neuendorf 5

Success in the sport of track is different from success in many other sports in that
it is hard to measure purely by wins and losses. Most runners, especially non-
professionals, thus measure success through the lens of personal improvement, in which
personal times are compared progressively in their careers (Amneus, Babbit, & Baker,
2012). In order to continuously improve, athletes must optimize their performance
through both physical and mental training (Loughran, Hamilton, Downey, Winters, &
Moles, 2013). While physical training is commonly addressed on a daily basis for
runners, the mental aspect of training is often neglected. Nonetheless, mental training
should be addressed, as it can be vital to runners who look to continue to improve even
after high levels of success have been attained (Patrick & Hrycaiko, 1998). Due to the
large number of varying mental characteristics, it is important to determine which
characteristics most substantially influence performance. In high school track athletes
there is further variability caused by the presence of scholastic, social, and other stressors
(Armacost, 1989). Previous research has exposed social cohesiveness, mental toughness,
passion, mental recovery, and personal motivation as aspects of mentality worthy of
further examination in the high school athlete (Blanchard, Amiot, Perreault, Vallerand, &
Provencher 2009; Vallerand et al., 2008; Veale 1991; Kaiseler, Polman, & Nicholls,

2009).

In terms of group cohesiveness, it has been suggested that multiple sources of
support are required both at the personal and professional level. For high school athletes
this may include parents, siblings, friends, or coaches (Pines, Aronson, & Kafry, 1981).
One of the main support systems of athletes is the peer system, with teammates having

the largest effect on fellow athletes (Hogan, 2002). Team cohesion indirectly influences
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performance by affecting athlete perceptions of autonomy, competence, and relatedness,
each of which is predictive of self-determined motivation (Blanchard et al., 2009).
However, negative social support has also been observed in high school teams that are
strongly unified. Such is the case in teammates who choose to slack off at practice and
socialize or not attend practice because they are hanging out. This hostile or harmful team
support can be counterproductive to an athlete’s motivation and consequently

performance (Ruehlman & Karoly, 1991).

The next variable, mental toughness, has been defined as an athlete’s combined
ability to manage personal confidence, constancy, and control (Sheard, Golby, & van
Wersch, 2009). Kaiseler and colleagues found that athletes who displayed higher levels
of mental toughness also experienced less stress and were able to administer more control
over the stress in their lives (2009). Others have tested this finding against athletic
performance with counterintuitive results. Lower levels of confidence led to an increase
in the input effort and an increase in athletic performance (Woodman, 2010). Similarly,
anxiety in athletes has been shown to increase effort and performance through a similar
method. However, anxiety has also been shown to negatively affect constancy in athletes,

adding a complex dimension to the mental toughness factor (Kleine, 1990).

Passion is a mental characteristic that has previously been assessed through its
two most prevalent cases, harmonious and obsessive passion. Harmonious passion is
described as an internal feeling that leads one to participate in something they like while
obsessive passion is an internal pressure that leads one to persistently participate in
something they like (Vallerand et al., 2003). While athletes with obsessive passion have

been shown to exhibit more aggressive behavior in sport than harmoniously passionate
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athletes, the difference has little effect on performance (Donahue, Rip, & Vallerand,
2009). Both types of passion have been shown to be catalysts of persistent behavior that

facilitate performance, such as deliberate practice (Vallerand et al., 2008).

On the other hand, many professional track athletes will argue that passion must
be controlled to fully optimize the recovery days of training. This fact is not always
apparent to high school track athletes who want to train hard all the time wishing to
advance their ability (Wilmore and Costill, 1995). This attitude of “100% effort, 100% of
the time” is one that consistently leads athletes into a state of overtraining. Most athletes
tend to experience an over-trained body when they have many competitive events with
little time for rest in between (Veale, 1991). Such a state results in periods of staleness or
burnout associated with plateaus in athletic performance where little improvement is
experienced (Costill, 1986). For such reasons, it is important for all athletes to take

recovery days seriously and monitor the success of such recovery periods.

As mentioned before, success in running is often measured by the achievement of
previously set goals. Personal goals, which come from the mind of the athlete himself,
are objectives that individuals are motivated to achieve based on their own accord and
strive for every day (Little, 1983). This motivation pushes athletes in particular to devote
extra time and effort to self-set goals that they may not devote to general goals or those
imposed by others (Boyce, Johnston, Wayda, Bunker, & Eliot, 2001). Similarly, athletes
who are motivated by personal goals display the most focus in facing and overcoming
barriers that stand between them and goal attainment (Wadey, Clark, Podlog, &
McCullough, 2013). Thus, the use of personal goals in analyzing goal achievement

ensures that every athlete is motivated to attain the goal they are striving for.



Neuendorf 8

In order to capture the effect of each of these mental aspects on performance in
high school track athletes, only validated questionnaires devised to measure each quality
individually were used. Social cohesiveness and team involvement are monitored under
the Group Environment Questionnaire (Carron, 1985). A questionnaire specifically used
to measure mental toughness in competitive sports athletes, the sports Mental Toughness
Questionnaire (Sheard et al., 2009), was used to address confidence, constancy, and
control in the studied athletes. Passion was measured with the use of the Commitment to
Running Questionnaire, which addresses both positive and negative passion (Zarauz,
2011). Recovery was measured on a semi-weekly basis to monitor the level of successful
recovery each athlete reached using the Recovery Cue Questionnaire (Kellman and
Kallus, 2001) and the Positive State of Mind Questionnaire (Horowitz, 1988). Finally,
personal goals were used as a measure for personal success in performance. By allowing
athletes to pursue their own goals, the source and effect of motivation can be controlled
when performance is measured against the mental characteristics being tested.
Correlations between any of these traits and the achievement of personal goals would
allow for the assessment of the importance of mental training and the areas of such
training that require the most attention. This model would give coaches an outline of how
to maximize psychological training in an attempt to most effectively get athletes to peak-
performance, as proposed by Harmison (2011). Such a contingency thus begs the
question: What correlations, if any, can be drawn between mental characteristics and goal

achievement in high school spring track athletes?
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Hypotheses

H1: Athletes who begin the season with the highest levels of Group Efficacy, Mental
Toughness and Commitment to Running will be those who most successfully achieve

their goals.

H2: Athletes who end the season with the highest levels of Group Efficacy, Mental
Toughness and Commitment to Running will be those who most successfully achieve

their goals.

H3: Athletes who consistently maintain high levels of mental recovery and positive state

of mind will be those who most successfully achieve their goals.

Methods

Participants:

To recruit subjects for the study, a general informative email was sent to local
high school track coaches that included an overview of the study’s goals as well as a
request for involvement from each coach’s team. Interested coaches then attended an
informative meeting to decide whether or not they wanted their team to be recruited as
study participants. The participants of this study included students of two local high

schools, all of whom participate in varsity spring track.

Participants included male and female athletes aged 13-18 years. In order to
qualify for the study, athletes must have been regularly training for a running event and
must have returned a completed permission slip confirming parental consent and personal

participation. Any athlete on the team who trained solely for throwing or jumping events
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was not included in the study. Approximately 50 athletes were recruited from each
school, resulting in a total sample of 102 (55 male, 47 female). This consists of eligible
athletes who were present on the first day of surveying. Any eligible athlete who was not
present on this day but participated in track later in the season was excluded from the

study due to not having filled out the baseline questionnaire.

Procedure:

This study was approved by the Briarcliff Manor High School Institutional
Review Board, and participants provided informed consent. Once athletes on the two
participating teams were informed of the study and its purpose at an introductory
meeting, and had returned the consent forms they were considered part of the study.
These athletes were asked to complete questionnaires for both personal goals as well as
the mental attributes of: Group Efficacy, Mental Toughness, Commitment to Running,
Positive State of Mind, and Mental Recovery. These attributes were measured at four
major intervals in the ten-week season: Beginning of season, weekly, middle of the
season, and end of season. In addition to the mentality questionnaires, performance was
measured through the goal achievement of each athlete. On the beginning of season
questionnaire, athletes listed any goals they had for themselves or the team and then
commented on their progress towards these goals on future questionnaires throughout the
season. The rate of success towards these goals was used as a measure for athletic
performance, which was later tested against each mental characteristic in order to observe
any possible correlations. To ensure completion of the questionnaires, athletes were given

practice time to fill them out at the designated intervals and were not asked to complete



Neuendorf 11

anything on their own time. Anonymity in the study was kept through the use of

personalized identification numbers at the top of each questionnaire instead of names.

Measures:

Data was collected during practices at the following intervals using the described

scales for each interval:

Beginning of season: A baseline assessment of each athlete was conducted to
develop a pre-season evaluation of the studied psychological factors in each athlete as
concerned with the sport of track and field. For a specified assessment of each athlete’s
view of the sport of track and field, participants were evaluated with the Group
Environment Questionnaire, Sports Mental Toughness Questionnaire, and Commitment
to Running Scale. To measure a baseline level of performance for comparison throughout
the season, athletes were asked to determine any track-related goals they would like to

accomplish by the mid-point of the season and by the end of the season.

Weekly: Two questionnaires were administered to participating athletes following
the completion of a week of practice at three points during the season. The Positive State
of Mind (PSM) scale was used to monitor changing state of mind throughout the season.
An additional Recovery Cue questionnaire was used to evaluate each athlete’s attitude
towards the week of training they have just completed. Due to an inability to reach both
teams every week, it was determined to administer these measures at three points during
the most intensive weeks of competition. Based on the team schedules this period was
identified to be between weeks three and seven and thus athletes were surveyed on weeks

three, five, and seven.
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Mid-season: At week five of the season, athletes also completed a mid-season
goal evaluation form on which they evaluated the goals they had set for the middle of the
season and related their success towards these goals. This came in addition to the weekly

questionnaires that were administered at week five.

End of Season: Following the conclusion of each athlete’s competitive season,
participants completed the same mental characteristic questionnaires that were
administered in the baseline assessment. This allowed for before and after comparison of
mental state that would account for any mental growth or loss that occurred throughout
the season. In addition, athletes completed an end of season goal evaluation form on
which they reflected on the goals they had set for their season and reported their success

towards the accomplishment of these goals.

Personal goal analysis:

The first step in the analysis of all mental characteristics was to calculate values
for the goal achievement of athletes to use as a measure of performance. These figures
were calculated using the formula (beginning mark — end mark) divided by (Beginning
mark — goal mark). Appropriate numerical scores were also given to athletes who
reported a qualitative measure of success such as “I achieved it” or “Did not achieve”.
Athletes who acknowledged that they achieved their goal were given a score of one
whereas athletes who reported that they did not achieve their goal were given a score of
zero. Any athlete who gave a statement such as “close to achieving my goal” was given a
score of one half for acknowledging that that progress was made towards the goal. This

process was used to calculate a score for each goal that was set by an individual and the
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resulting achievement scores were averaged together by type of goal, creating a final

achievement score for each athlete in both personal and team goals.

Characteristic Analysis:

In order to glean any significant correlations from the data, the five measures of
mental characteristics were split into two groups for analysis, one containing the
variables measured at the beginning and end of season and the other containing the
variables measured on the biweekly questionnaires. Only athletes who had completed all
of the questionnaires relevant to each correlation were included in the analysis of this
correlation, resulting in sample totals that vary for each significance test and are always

less than 102 athletes.

Table 1. Demographic data for the participating athletes

Total Male Female
Participants 102 55(53.92%) 47 (46.08 %)
Height 66.68 68.81 64.17
Weight 130.56 141.94 117.7
Experience (SD) 3.37 (2.12) 3.26 (2.33) 3.5(1.85)

All data were split into three groups for comparison by success rate: Exceeded
goals (>1), Improved significantly towards goals (>0.5 but <1), and improved minimally
towards goals (<0.5). The first group of data was then analyzed using two sample t-test
statistics to compare mental characteristic scores between success rates for Group
Efficacy (GEQ), Mental Toughness (MT), and Commitment to Running (CR). Further
significance was gained through the measurement of effect size for every t-test, which
was analyzed through the Cohen’s d convention (Cohen, 1988). The scores from the
second group of data, containing results from the Positive State of Mind (PSM) and

Mental Recovery (MR) questionnaires, were analyzed separately using a one way
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unstacked ANOVA in search of a significant difference in the scores between the three

levels of success that might explain the present difference in successfulness.

Results
Group Efficacy

Strong relationships between GEQ and goal achievement were found in the data
relating the end of season results. The beginning of season GEQ relationships are
insignificant in every case (p = 0.783, 0.628, 0.306, 0.580, 0.468, & 0.433) and the effect
size for these analyses never achieves Cohen’s (1988) standard for even small effect (d =
0.2) in the expected direction. When the end of season data is analyzed, the p-values are
much more significant, especially when the two extreme groups of goal achievement are
compared (minimally improved towards goals versus exceeded goals); t(30) = -1.414, p
= 0.084; d = -0.489 when personal goal achievement was evaluated at the end of the
season and t(5.1) = -2.256, p = 0.036; d = -1.108 when team goal achievement was
evaluated at the end of the season. This last relationship was both significant (p < 0.05)
and exceeded Cohen’s standard for large effect size (d = 0.80).
Mental Toughness

A positive relationship between goal achievement and MT scores was visible in
all but one group of data. In tables 2, 3, and 4 there is steady improvement in MT scores
as goal achievement increases:  (39.22 < 39.95 < 41.00) for personal goals at the
beginning of the season, (38.40 < 42.07 < 42.95) for personal goals at the end of the
season, and (38.43 < 41.81 < 42.60) for team goals at the beginning of the season. These

trends are supported by low p — values in the comparison of the extreme groups in all
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three cases (p = 0.151, p = 0.011. & p = 0.038 respectively). This trend is not supported
in table 5 (39.42 < 42.87 > 38.50) where another comparison of the extremes confirms
this inconsistency (p = 0.614).
Commitment to Running

Commitment to running scores exhibited weak trends as personal goal
achievement increased: (41.74 > 39.24 < 42.44) for the beginning of the season and
(40.93 < 42.50 < 42.58) for the end of the season. These trends are corroborated by
insignificant differences in the means of the achievement groups (p = 0.817, p =0.382, p
= 0.109) for the beginning of the season and (p = 0.326, p = 0.288, p = 0.490) for the
end of the season. These data are contrasted against the CR score trends as team goal
achievement improves of (39.43 < 43.94 < 44.60) for beginning of season and (38.21 <
44.87 < 45.00) for end of season. These trends are supported by more significant
differences in the means (p = 0.051, p = 0.139, p = 0.444) for beginning of season and (p

=0.013, p = 0.064, p = 0.487) for end of season.

Table 2. Personal Goals at Beginning of Season

GEQ
Mwmin Miwmp Mexc T Df p cohen'sd
116.04 110.71 - 0.788 41.5 0.783 0.238
116.04 -- 114.00 0.329 44.8 0.628 0.095
-- 110.71 114.00 -0.513 41 0.306 -0.153
MT
Mmin Mimp Mexc T Df p cohen's d
39.22 39.95 -- -0.427 41.8 0.336 -0.128
39.22 -- 41.00 -1.044 46 0.151 -0.301
-- 39.95 41.00 -0.607 43.6 0.273 -0.178
CR
Mwmin Miwmp Mexc T Df p cohen's d
41.74 39.24 -- 0.916 40.3 0.817 0.278
41.74 - 42.44 -0.302 44 0.382 -0.088

- 39.24 42.44 -1.251 37.7 0.109 -0.378
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GEQ
Mwmin Mimp Mexc T Df cohen's d
116.33 115.36 -- 0.169 27 0.566 0.063
116.33 -- 124.16 -1.414 30 0.084 -0.489
-- 115.36 124.16 -1.635 29 0.056 -0.570
MT
Mwmin Mimp Mexc T Df cohen's d
38.40 42.07 -- -1.807 25 0.041* -0.677
38.40 -- 42.95 -2.427 32 0.011* -0.813
-- 42.07 42.95 -0.411 28.5 0.342 -0.144
CR
Mwmin Mimp Mexc T Df cohen's d
40.93 42.50 -- -0.455 25.9 0.326 -0.170
40.93 -- 42.58 -0.564 29.7 0.288 -0.195
-- 42.50 42.58 -0.025 25.1 0.490 -0.009
Table 4. Team Goals at Beginning of Season
GEQ
Mwmin Mimp Mexc T Df cohen's d
112.76 111.38 -- 0.203 33.6 0.580 0.067
112.76 - 114.00 -0.085 49 0.468 -0.055
-- 111.38 114.00 -0.178 5 0.433 -0.113
MT
Mwmin Mimp MEexc T Df cohen's d
38.43 41.81 -- -1.595 25.2 0.062 -0.556
38.43 -- 42.60 -2.047 7.6 0.038* -0.866
-- 41.81 42.60 -0.316 13.4 0.379 -0.118
CR
Mwmin Mimp Mexc T Df cohen's d
39.43 43.94 -- -1.687 30.6 0.051 -0.567
39.43 -- 44.60 -1.205 55 0.139 -0.661
-- 43.94 44.60 -0.147 6.43 0.444 -0.078
Table 5. Team Goals at End of Season
GEQ
Mwmin Mimp Mexc T Df cohen's d
112.95 120.47 -- -1.396 30.3 0.086 -0.482
112.95 -- 129.50 -2.256 51 0.036* -1.108
-- 120.47 129.50 -1.196 5.6 0.140 -0.598
MT
Mwmin Mimp Mexc T Df cohen's d
39.42 42.87 -- -1.583 25.5 0.063 -0.564
39.42 -- 38.50 0.308 4.3 0.614 0.173
-- 42.87 38.50 1.336 6 0.885 0.647

CR
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Mwmin Mimp Mexc T Df p cohen's d
38.21 44.87 -- -2.324 30.5 0.013* -0.800
38.21 -- 45.00 -1.801 5.4 0.064 -0.834
-- 44.87 45.00 -0.034 5.9 0.487 -0.017

Positive State of Mind and Mental Recovery

The ANOVA output, shown in Table 6 for all six scenarios, shows mixed results.
The first thing to notice is the low p-values associated with positive state of mind (p =
0.137, p =0.092, and especially p = 0.018 at week 7). This significant result along with
the other two low p-values provides that a legitimate trend might exist as is visible in the
means of the three success groups where the exceed goals group and minimally improved
group seem to have very similar mean scores while the mean score of the significantly
improved group is just about two points lower at every testing interval.

The results of the MR analysis prove very different. Not one of the p-values
associated with the results of the Mental Recovery ANOVA analysis is below 0.35
(0.353, 0.416, 0.541) and the standard deviation of each MR mean is much higher than
that of the PSM means. Although a trend in the mean MR scores of each success group is
distinguishable, with the exceeded goals group having the highest mean, followed by the
significantly improved group, and the minimally improved group having the lowest mean

score, it is hard to prove the significance of this trend based on this data set.

Table 6. ANOVA output for PSM and MR for the three weeks of analysis

Positive State of Mind Week 3 R-Sq =0.071

D
Source F SS MS F P Level N  Mean StDev
Factor 2 3483 1741 2.06 0.137 Exceeded 22 21.591 2.955
Error 54  456.02 8.44 Sig improved 19 19.947 2.915
Total 56 490.8 Min improved 16 21.625 2.825

Positive State of Mind Week 5 R-Sg =0.085



Neuendorf 18

D
Source F SS MS F P Level N Mean StDev
Factor 2 31.14 1557 2.5 0.092 Exceeded 18 22 2
Error 54  336.89 6.24 Sig improved 22 20.318 2.95
Total 56  368.04 Min improved 17 21.588 2.32
Positive State of Mind Week 7 R-Sq = 0.147

D
Source F SS MS F P Level N Mean StDev
Factor 2 56.96 28.48 438 0.018 Exceeded 21 22.333 1.958
Error 51 33188 6.1 Sig improved 18 20.278 3.409
Total 53  388.83 Min improved 15 22.6 2.028
Mental Recovery Week 3 R-Sq =0.038

D
Source F SS MS F P Level N Mean StDev
Factor 2 405 202 1.06 0.353 Exceeded 22 26.136 3.919
Error 54  1029.1 19.1 Sig improved 19 24.158 5.08
Total 56  1069.6 Min improved 16 25 4.017
Mental Recovery Week 5 R-Sg = 0.032

D
Source F SS MS F P Level N Mean StDev
Factor 2 372 186 0.89 0.416 Exceeded 18 27.056 5.173
Error 54 11242 20.8 Sig improved 22 26.182 4.008
Total 56  1161.4 Min improved 17 25 4.555
Mental Recovery Week 7 R-Sq =0.0.24

D
Source F SS MS F P Level N  Mean StDev
Factor 2 336 168 0.62 0.541 Exceeded 21 27.143 5.677
Error 51  1378.7 27 Sig improved 18 26.111 5.121
Total 53 14124 Min improved 15 25.2 4.539

The Influence of Personal Goal Setting

One final set of data that is not related with the five observed mental

characteristics was measured at the beginning of the season in order to understand any

link between successful athletes and the personal goal setting process. In the baseline

questionnaire, athletes were asked why they chose to participate in spring track. They

were given the five following answer choices and told to circle any or all that apply:

“Stay in shape for other sports”, “I like to be part of the competitive track team”,
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“Improve physical ability”, “Be part of a group activity” and “Someone else wanted me
to”. In the case of analysis, athletes were again broken up into three groups based on the
success of their goal achievement. The responses for each group were then turned into
proportions and compared between groups. Since athletes were allowed to choose more
than one response the proportions do not add up to one for each group. Instead the values
represent the proportion of athletes in each group who chose that specific response. The
results of these calculations are shown in Table 7. The distributions for the “Exceeded
Goals” and “Significantly Improved Towards Goals” groups are relatively similar.
However, the “Minimally Improved” group shows several disparities from the
distributions of the other two groups, specifically with the “Stay in shape for other

sports” and “Someone else wanted me to” responses.

Table 7. Proportion of athletes who chose each specified reason for competing in spring
track amongst the three levels of goal achievement

Group Stay in I liketobe  Improve Bepartofa  Someone else
shape for part of the physical group wanted me to
other sports ~ competitive  ability activity

track team

Exceeded Goals 0.6500 0.7500 0.8500 0.5000 0.1500

Significantly 0.5454 0.7272 0.8638 0.6818 0.1363

Improved

Minimally 0.2105 1.0000 0.8947 0.7895 0.3158

Improved

Discussion

The results of this study suggest that mental characteristics do, in fact, correlate
with performance in runners at a high school level. As the majority of stressors identified
in high school students are concerned with balancing school and personal life (Armacost,
1989), it was expected that athletes with the highest levels of group efficacy, mental

toughness and commitment to running coming into the season would best be able to deal
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with stressors in their lives and perform to their goals, as expressed in hypothesis number
one (Wang & Eccles, 2012).

When the data from these three variables are observed, some of these expectations
are confirmed while others are opposed. Group Efficacy scores show consistent
improvement only in the end of season measurements. The GEQ relationships found in
the beginning of season data are weak and strongly insignificant, contradictory to Wang
and Eccles (2012). However, the end of season GEQ results are related in accordance to
hypothesis two and supported by two significant p-values and several almost significant
ones. If table 5 can be neglected for the purpose of analysis as possible error, the rest of
the data suggests a positive correlation between goal achievement and MT scores as well.
The positive relationship between mental toughness scores and goal achievement found
in tables 2, 3, and 4 is not mirrored in table 5, where the results seem to be thrown off by
an exceeded goals group that underscored on the mental toughness questionnaire. The
possible positive relationship supports both hypotheses one and two and the results of
Kaiseler (et al., 2009) but is undermined by the results found in the team goal
achievement of athletes at the end of the season.

The commitment to running data, interestingly, partially supports hypotheses one
and two. Although the passion that comes from commitment may seem exclusively
personal (Vallerand et al., 2003), the CR scores reported from this sample seem to have
little effect on personal goal achievement and a much greater effect on team goal
achievement. Despite the difficulty in explaining these results, the difference in effect
size for commitment to running between personal and team goal achievement is enough

to propose the idea that commitment to running may play a bigger role in team goal
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achievement than originally thought.

In addition to their use in other attributes of track and field, such as injury
recovery (Levy Polman, Clough, Marchant, & Earle, 2006) or motivation (George &
Feltz, 1995), group efficacy, mental toughness, and commitment to running play
important roles in the development of performance; each characteristic, however, has its
own unigue application to the performance of an athlete. It does not seem to matter how
cohesive a team is at the beginning of a season, although the culmination of GEQ is
important. MT and CR are important throughout all parts of the season, but do not
necessarily affect all parts of an athlete’s performance. Mental toughness and
commitment to running are important characteristics to instill in an athlete from the
beginning of his or her competitive career while GEQ must be addressed every season in
order to maximize the effects of team cohesiveness by the end of each season.

Hypothesis number three, which concerns the balance of positive state of mind
and mental recovery, is partially supported by the findings of this study. As Harmison
describes, an athletic body is ready to perform when it is both energized and relaxed
(2011). Thus it was hypothesized that athletes who had experienced the best results in
performance (exceeded goals) would have consistently maintained high levels of
relaxation (positive state of mind) and energy (mental recovery) throughout the season.
When examining the positive state of mind element, this was confirmed by a mean score
for the exceed goals group that was consistently 10% higher than the significantly
improved group for all three weeks. Interestingly, however, the minimally improved
group exhibited the same consistent, high positive state of mind scores attributable to the

exceeded goals group. Although the p-value of this trend was not significant in weeks
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three or five (p = 0.137 and p = 0.092 respectively), these low values and the significant p
value of 0.018 for week 7 show that there is some validity to this trend.

A possible explanation for this finding is that high positive state of mind levels do
not cause high performance in athletes but rather are an important step towards success.
This theory is consistent with a previous mental health model, which states that positive
mental health enhances the likelihood of success in sport (Morgan, 1985). It is feasible
that the exceeded goals group remains positive throughout the season because they are
seeing success, whereas the significantly improved group continues to work towards and
fail to reach their goals. As for the minimally improved group, their results could be
explained by an attitude that has given up on the goals that they are far from achieving,
leading them to no longer worry about their goals.

The results gathered from the mental recovery data are consistent with hypothesis
number three, yet equally hard to support due to a lack of significance. The visible trend
seen, especially in weeks five and seven, where there is a steady one point fall in mental
recovery score as one progresses from the exceeded goals group to the significantly
improved group to the minimally improved group, is skewed in week three but still
possibly existent. This trend suggests that the exceeded goals athletes were able to
recover more successfully than their underperforming equals between weeks three and
seven, the heart of the competitive season. The suggestion that burnout, or the inability to
successfully recover week to week, is associated with poor performance (Veale, 1991),
lends that this trend may serve to explain why the significantly improved and minimally
improved groups’ failed to achieve their goals. Beyond physical recovery, this trend,

although only a theory by the present data, supports the link that has been previously
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drawn between mental recovery and the ability to achieve standards of performance
(Kellman, 2002).

The use of personal goals to measure performance was originally employed to
personalize the performance scale for each athlete but ultimately created an unforeseen
factor in the mentality study. When athletes reported their reason for participating in
spring track, they were actually exposing whether their participation on the team was
self-motivated or motivated by outside factors. An overwhelming proportion of athletes
in the minimally improved group (twice that of any other group) chose reason number
five “someone else wanted me to”, the only option for participation that is exclusively
effected by the outside pressure of someone other than the athlete. Although outside
motivation can lead to results with the right incentives (Vallerand, 2004), the low
incentives of pleasing a parent or joining friends for an extracurricular activity do not
seem to incite goal achievement in high school athletes. Instead, the importance of
pursuing self-set goals (Sheldon & Kasser, 1998) holds true in the exceeded goals group
and significantly improved group, where only 15% of athletes cited the outside
motivation of someone else’s pressure as a factor for their participation in spring track.

Another interesting discrepancy to observe in table 7 is the low proportion of
athletes in the minimally improved group that choose reason for participation number one
“stay in shape for other sports”. A possible correlation here may relate to the physical
activity of the runners categorized in the minimally improved group. It is likely that an
athlete who is not training for other sports seasons does not participate in sports outside
of the spring track season. As was observed in elite runners (Svedenhag, 1985),

consistent performance is kept up through continued training in the offseason. Thus it is
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rational for the minimally improved group to be comprised of the athletes who do not
stay physically active throughout the offseason.
Conclusion

The conclusions of this study continue a vast exploration of mental characteristics
and performance in sport, even beyond the high school track level. The relative
unimportance of sport type (Newcombe & Boyle, 1995) suggests that implications of this
study may be expanded to all sports at a high school level of competition. With this in
mind, future research may look to observe mental characteristics across a pallet of high
school sports. Based on the results, further research into the effect of positive state of
mind and mental recovery on goal achievement would be especially helpful to confirm
the observed trends. Similarly, self-motivation should be considered in the realm of
psychology as a factor of importance when building on past models for athletic
performance (Harmison, 2011) to create improved, efficient models in the future. In
another attempt to improve efficiency, the importance of group efficacy, mental
toughness, and commitment to running should be considered primarily in the realm that
they were found most effective. With these keys in mind, and the tools to instill the
recommended mental characteristics in their athletes, coaches should be able to take steps
towards improving the underappreciated mental health and performance of their high

school athletes.
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