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ABSTRACT

Sport psychologist needs to understand how psychological factors affect athletic performance of an individual, considering
individual differences among athletes. Each specific problem in working with athletes must be considered depending on complex
factors: the type (specificity) of sport; characteristics of the activity (the training or competition); stages of athletes’ sports
development; gender and age differences, etc. Although there are numerous psychological instruments, which assess psychological
characteristics of athletes, it is important to select instruments adjusted to athletes, working style of sports psychologist, available
time and other constraints. Here, we have formulated a preliminary version of our own battery of questionnaires, named Multidi-
mensional Inventory of Sport Excellence (MUSI), selecting the items for following psychological characteristics: energizing, main-
taining attention, directing attention, wide internal / external attention and narrow internal / external attention. In this phase of the
study, participants were stratified only by gender. Sample of 248 participants was examined, of which 103 male athletes (age 24.52
+ 11.80 years) and 145 female athletes (age 16.61 £ 6.69 years), from the Croatian sports clubs, competing in 16 different sports
(archery, football, handball, bocce, bowling, cycling, karate, rowing, tennis, volleyball, basketball, synchronized swimming, triath-
lon, table tennis, chess, badminton). Data were collected from March to June 2014 in Rijeka, during the trainings in sports clubs.
Results of Principal Component Analysis and the reliabilities type internal consistency showed that each of sub-questionnaires
from battery MUSI have satisfactory reliability and construct validity, giving positive guidance for future adaptation of the que-

stionnaire to specific subpopulations of athletes.
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Introduction

In order to achieve sport excellence, athletes should
develop attention skills and have enough mental energy to cope
with challenges. “Mental energy” is a term with multiple mean-
ings. It can be used to describe specific biological processes
involved in the capacity of brain neurons to do physical work,
and it can legitimately be used to refer to mood or motivational
and cognitive processes. Since there is no valid, objective
measure of any mood, self-reported feelings are recognized as
the best method for assessing mood (O’Connor, 2006). Atten-
tion allows to "filter out" information, sensations and percepti-
ons that are not relevant at the moment. Instead, athletes should
focus on the information which is important. Performing in an
athletic event requires an athlete to narrowly focus upon the
task at hand in order to achieve success. To learn complex
movement sequences, athletes break them into their component
parts which are, at first, practiced in isolation and afterwards
conducted on competition.

Mental energy

The concept of mental energy is still evolving. It is a term
with multiple meanings and can be used to describe specific
biological processes involved in the capacity of brain neurons
to do physical work and/or it can legitimately be used to refer to
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mood or motivational and cognitive processes. Thus, the feeling
of energy can be classified as a specific, positive mood.

Specifically, the mood of energy refers to feelings of ha-
ving the capacity to complete mental or physical activities.
With that said, various researchers try to find out ways of
assessing mental energy. Vigilance and choice reaction time
seem to have the necessary psychometric properties for assess-
ing mental energy, including construct, predictive content and
face validity (Lieberman, 2006). Tests of reaction time and vi-
gilance are correlated with questionnaires that measure mood
states corresponding to mental energy. Such mood states inclu-
de sleepiness, fatigue, and alertness and are of approximately
equivalent sensitivity.

Therefore, the studies which suggest using cognitive tests
that assess vigilance, ability to sustain attention, and choice re-
action time are optimal for assessment of mental energy. On
the other hand, O'Connor (2006) suggests three widely used
methods that have strong support as a measure of the mood of
mental energy: visual analog scales, the vitality scale of the SF-
36 Health Survey, and the vigor scale of (Profile of Mood
States — hereinafter POMS) (McNair et al., 1971, in press).

Attention (Concentration)

Attention is a concept studied in cognitive psychology that
refers to how we actively process specific information present
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in our environment. It allows one to "filter out" information,
sensations and perceptions that are not relevant at the moment
and instead focus on the information that is important (Aberne-
thy et al., 1998). Athletes perform in various levels of arousal
and, besides that, few of them are aware of the effect that arou-
sal has on focus and performance that arises. Too much arousal
undermines the athlete's ability to narrowly focus attention in a
quality manner, while too little arousal may introduce unwanted
competition between irrelevant and relevant cues. The problem
emerges when high levels of arousal lead to the phenomenon of
distractibility. Distractibility has the effect of decreasing the
athlete's ability to discriminate relevant and irrelevant cues, and
to focus upon relevant cues. The athlete who is suffering from
distractibility tends to experience sudden and significant decre-
ments in performance.

Performing in an athletic event requires an athlete to na-
rrowly focus upon the task at hand in order to realize success.
According to that statement, sport psychologist usually teaches
athletes how to narrow their focus in order to reach adequate
attention in order to get into ,,the zone®. Athlete has to practice
attention to the point that performance can occur at an automa-
tic level. Given that level of development has been reached, the
athlete must then reduce the amount of conscious internal pro-
cessing of information as much as possible. Anything that for-
ces concentration to become controlled will pull the athlete out
of the zone because the conscious control of concentration re-
quires an internal shift. It is important to classify stimuli that re-
quire conscious or controlled attention as either task relevant, or
task irrelevant.

Task irrelevant stimuli are commonly referred to as distra-
ctions (flash from a camera as a football player is about to shoot
a penalty, or internal distractions (negative thoughts or feel-
ings). When the athlete is confident, the negative impact of the
distraction is short lived and the athlete quickly refocuses atten-
tion on task relevant external cues, becoming once again imm-
ersed in the situation. To remain in the zone, distractions whe-
ther they are task relevant, or irrelevant, need to be kept to a
minimum, and recovery from those that do occur needs to be
almost instantaneous. Indeed, it is the ability to recover quickly
which is probably the single most important factor separating
successful athletes from unsuccessful ones (Orlick & Parting-
ton, 1990).

Most performance in sport is demanding, requiring athletes
to combine very complex motor sequences (e.g., to run, dribble
and shoot while reacting to the movements of other football
players). To learn such complex sequences, athletes break them
into their component parts which are practiced in isolation.
After the individual pieces are developed, athlete begins to put
them together until he or she is able to execute the entire
sequence without mistake. With practice, the athlete learns to
combine perceptual information (e.g., information about the lo-
cation of the goal, other players, etc.) with internal information
(e.g., feedback from the body about its position in space), to
create patterns that the brain can recognize at a preconscious
level (Norman, 1968).

To understand exactly how a person is going to behave, the
best sources of data are assessment instruments (questionnai-
res). Nideffer (1976) developed the Theory of Attentional and
Interpersonal Style (TAIS) in his work with elite athletes at the
professional and Olympic level. TAIS has been applied extensi-
vely in military settings with Navy SEALS and Army Special
Forces. The goal was to create an inventory that would be use-
ful in predicting performance and in providing feedback about
concentration skills to individuals involved in a wide variety of
performance areas. The theory brings together performance
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relevant constructs in such a way as to accurately predict how
people will perform in wide variety of situations. Nideffer
(1976) considers concentration along two dimensions: 1) bre-
adth: at any given moment, attention could be either Broad (fo-
cused on multiple things simultaneously) or Narrow (focused
on one thing); and 2) direction: focus could be either External
(focused outside your head) or Internal (focused inside your
head).

The purpose of these instruments is to help sport psycholo-
gists to predict and understand exactly how an individual will
perform under a variety of circumstances. This information is
of course very useful for their practical work with the athletes.
Therefore, the goal of this research was to determine construct
validity (factor structure) and reliability type internal consisten-
ce for each of the questionnaires included in this part of the
Multidimensional Questionnaire of Sport Excellence. More-
over, the second goal was to determine the correlations among
the dimensions in all measuring instruments (questionnaires) in
this research.

Methods

Participants

In total 248 athletes, 103 males (mean age 24.52+11.80)
and 145 females (mean age 16.61+£6.69) were involved in the
study. They were recruited from different sport clubs in Cro-
atia. Mean age of sport experience (participation in sport) of the
participants was 8.62+6.97 years. The athletes from 16 different
sports were included in research: archery (N=1), football
(N=17), handball (N=47), bocce (N=2), bowling (N=2), cycling
(N=7), karate (N=1), rowing (N=27), tennis (N=3), volleyball
(N=57), basketball (N=32), synchronized swimming (N=19),
triathlon (N=3), table tennis (N=2), chess (N=1), badminton
(N=2). According to sport age category, 99 (39.9%) of them
were cadets, 60 (24.2% were juniors), 77 (31.0%) were seniors,
while 12 (4.8%) were veterans. According to the level of sport
excellence, 37 (14.9%) of them were top Croatian athletes (e.g.
national selection), 80 (32.3%) were semi-professionals (they
work regularly out of sport, but they are engaged in regular
training and national competitions), while 131 (52.8%) are
amateurs, engaged in lower levels of competitive sport, or only
in recreational sports.

Procedure

Data was collected between March 2014 and July 2014 in
the city of Rijeka, Croatia. Participants always filled out the
questionnaire anonymously in the presence of a research
assistant, or during or during the training, in their respective
sports clubs.

Measures

Initial versions of all questionnaires have started from theo-
retical frameworks and belonging measuring instruments (Pro-
file of Mood States — hereinafter POMS and The Attentional
and Interpersonal Style - hereinafter TAIS), but with significant
modifications, according to previously mentioned needs, influ-
enced by specific style of work of certain sport psychologists.
For the purpose of measuring mental energy, we have formula-
ted the items of Mental Energy Scale according to the vigor
scale of POMS (McNair et al., 1971). Mental Energy Scale
consists of 14 items based on the self-evaluation of the level of
~mental energy“. The subjects have to estimate their own
behavior on Likert 5-point scale ranging from strongly disagree
(1) to strongly agree (5). The results are defined as a simple
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linear combination of the estimations for the items. Higher
estimation means higher emphasis on certain dimensions of
mental energy. Internal consistency for the Profile of Mood Sta-
tes was reported at 0.63 to 0.96 Cronbach alpha rating (McNair
et al, in press). For the brief version, POMS-SF, the internal
consistency rating was 0.76 to 0.95. The correlation between
the sub-scales and the total score in POMS and POMS-SF was
0.84 (McNair et al., in press). In addition, the POMS was corre-
lated with the Functional Assessment of Cancer Therapy scale
and the Psychological Well-Being scale, with calculated -0.68
ratings (McNair et al, in press).

For the purpose of measuring attention (concentration) we
have developed Maintaining Attention Scale according to TAIS
(Nideffer, 1976). Maintaining Attention Scale consists of 12
items based on the self-evaluation of the level of ‘adequate
concentration’. Extensive Internal Attention Scale consists of 9
items, while Extensive External Attention Scale, as well as
Narrow Internal Attention Scale and Narrow External Attention
Scale, and consists of 7 items, each. The subjects have to esti-
mate their own behavior on Likert 5-point scale ranging from
strongly disagree (1) to strongly agree (5). The results are
defined as a simple linear combination of the estimations for
the items, which define certain dimension of the attention.
Higher estimation means higher attention skills, except in case
of Extensive internal attention (lower score means higher deve-
loped skills). The group of researchers validated TAIS attention
scales using factor analysis, which showed adequate construct
validity, while the internal consistency or reliability coefficients
found by these investigators for the six attention scales were
ranged from .57 to .72 (Van Schoyck & Grasha, 1981; Landers,
1982; Vallerand, 1983; Summers & Ford, 1990; Abernethy et
al., 1998).

Statistical Analyses

In the statistical analyses of the data, the software package
SPSS 20.0 was used. In the process of determining the main
metric properties of the questionnaires, for determining the
construct validity of the questionnaires, the method of Principal
Component Analysis (PCA) is used (with or without Varimax
rotation). Several criteria are combined to obtain final compo-
nent (factor) solutions: saturation higher than 0.300; Scree Plot;
Guttman-Kaiser criterion (eigenvalue higher than 1.00) and in-
terpretability criterion. The results in extracted principal com-
ponents (factors) in certain questionnaires are expressed as sim-
ple linear combinations, and then used in further analysis (co-
rrelations). The reliability type internal consistency for all com-
ponents (factors) revealed was determined using Cronbach's
alpha coefficient. The correlation analyses were performed
using Spearman rank-correlation coefficients. The significance
of differences commented on the probability level p<0.05.

Results

Kaiser-Meyer-Olkin's measures of the data matrix's conve-
nience for the factorization and Bartlett's sphericity test showed
that the intercorrelation matrix is suitable for factorization, in
all questionnaires (Tables 1-6).

For the first measuring instrument (Mental Energy Scale),
applied on Croatian sample(s) of athletes, the application of
PCA (Table 1), as well as the scree plot, indicate a steep drop
of eigenvalues, that revealed one-component structure. In males
(M=SD for the entire scale was 3.86+0.71), only principal com-
ponent accounts about 44%, while in females (3.79+0.74), only
principal component accounts about 51% of the total variance

explained. Basic descriptives (means and standard deviations)
and communalities are presented in the Table 1, where it is
obvious that all means have values above theoretical average
(3.00). Reliability type internal consistency (Cronbach's alpha)
of this scale is very high and thus very satisfactory. Variance is
explained by somewhat higher values in females than in males.
For the second measuring instrument (Maintaining Attention
Scale), applied on Croatian sample(s) of athletes, the applicati-
on of PCA with Varimax rotation (Table 2), as well as the scree
plot, indicate a steep drop of eigenvalues, that revealed two-
component structure (for males and females), with factors na-
med: Maintaining attention skill (3.53+0.59 for males and
3.67£0.79 for females) and Awareness about the state of
attention (3.65+0.65 for males and 3.5340.63 for females). For
males, two components explained about 45% of the total vari-
ance (44% for females). Insight into descriptives and commu-
nalities (Table 2) shows that all means have values above theo-
retical average (3.00). Reliability type internal consistency
(Cronbach's alpha) of two dimensions of this scale are very low
(Maintaining attention skill) and low (Awareness about the
state of attention), but still satisfactory. One item saturated only
second factor for males (I know why my concentration falls
during performance). For the third measuring instrument
(Extensive Internal Attention Scale), applied on Croatian sam-
ple(s) of athletes (2.60+0.88 for males and 2.58+0.81 for
females), application of PCA (Table 3), as well as the scree
plot, indicate a steep drop of eigenvalues that revealed one-
component structure. Only principal component accounts about
48% of the total variance explained for males, and 40% for
females. Insight into descriptives and communalities (Table 3)
shows that all means have values bellow theoretical average
(3.00). Reliability type internal consistency (Cronbach's alpha)
of this scale (in males and females) is medium high and thus
satisfactory. One item saturated principal component only for
females (I have a feeling that I am analyzing too much different
aspects of performance). For the fourth measuring instrument
(Extensive External Attention Scale), applied on Croatian sam-
ple(s) of athletes (3.66+0.59 for males and 3.71+0.70 for fema-
les), application of PCA (Table 4), as well as the scree plot, in-
dicate a steep drop of eigenvalues that revealed one-component
structure. Only principal component in males accounts about
48% of the total variance explained, the same as for females.
Insight into descriptives and communalities, offers the informa-
tion that all means except one have values above theoretical
average (3.00). Reliability type internal consistency (Cron-
bach's alpha) of this scale is low, but still satisfactory. Two
items more saturated single principal component only for males
(Table 4). For the fifth measuring instrument (Narrow Internal
Attention Scale), applied on Croatian sample(s) of athletes,
application of PCA with Varimax rotation (Table 5), as well as
the scree plot, indicate a steep drop of eigenvalues that revealed
two-component structure, with factors named: Awareness about
the attention during performance (3.80+0.78 for males and
3.76+0.78 for females) and Internal speech (3.36+0.93 for ma-
les and 3.32+0.84 for females). All two components accounted
about 55% of the total variance explained (males) and 51% for
females. Insight into descriptives and communalities, offers the
information that all means, except last one, have values above
theoretical average (3.00). Reliability type internal consisten-
cies (Cronbach’s alpha) of both dimensions of this scale (for
males and females) are very low, but still satisfactory. One item
saturated second component only for females (In some situati-
ons I have to take into account the position of the body during
the performance). For the sixth measuring instrument (Narrow
External Attention Scale), applied on Croatian sample(s) of
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athletes (3.93+£0.88 for males and 3.8440.63 for females),
application of PCA (Table 6), as well as the scree plot, indicate
a steep drop of eigenvalues that revealed one-component
structure. Only principal component accounts about 30% of the
total variance explained (males) and 39% for females. Insight
into descriptives and communalities offers the information that
all means have values above theoretical average (3.00).
Reliability type internal consistency (Cronbach's alpha) of this
scale is very low, but still satisfactory (for males and females).
One item saturated principal component only for males (The
best outcome is usually when you do not think much).

Correlations between the dimensions

In the following two analyses we have used obtained latent
dimensions, expressed in simple linear combinations, to calcu-
late the correlations among these latent dimensions of psycho-
logical characteristics (Table 7), as well as to establish their co-
rrelations with three independent variables: age and sport expe-
rience. Out of 28 correlations between variables of MUSI,
included in this study, 21 were statistically significant (four ne-
gative-directed, while the others were positive), just equally for
males and females. All significant correlations were low to me-
dium sized, both in males and females. In males and females,
Mental energy, Maintaining attention skill, Awareness about
attention during performance and Extensive external attention
negatively and significantly correlated with Extensive internal
attention.

There were no statistically significant correlations between
certain psychological characteristics and athletes’ age and time
spent in training certain type of sports (both in males and fe-
males).

Discussion

Basic psychometric properties, construct validity and relia-
bility are examined in six questionnaires, which are used for the
first time, separately for male and female athletes. Eight latent
dimensions are revealed after application of factor (in fact,
PCA) analysis, named leading by the dominant content of the
items which saturate each dimension: Mental Energy, Maintain-
ing Attention Skill, Awareness about State of Attention, Exten-
sive Internal Attention, Extensive External Attention, Aware-
ness about Attention during Performance, Internal Speech and
Narrow External Attention. All the questionnaires showed satis-
factory validity and reliability, while factor structures are very
similar for males and females. This finding can lead us to a
presumption that the same versions of the questionnaires could
be used in males and females, especially after this preliminary
application. Namely, when The insight into correlations provide
the conclusion that all dimensions revealed in this study are not
associated with age of athletes or their time spent in sport
(experience). Moreover, intercorrelations between these dime-
nsions of attention and mental energy show that all dimensions
are mostly positively (low to medium sized) correlated, except
the Extensive internal attention (which is in fact positively rela-
ted to other characteristics, because lower score in this scale
means higher Extensive internal attention). Distractibility sco-
res for male athletes suggest that the pattern of their concentra-
tion errors is fairly consistent. More often than not, their mista-
kes occur because they think too much, become distracted by
their own thoughts. Females on the other hand, are just as likely
to become distracted by external events (e.g. what their oppo-
nent is doing), as they are by their own thoughts. Previous stu-
dies show that scores in similar concentration scales indicate
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that concentration skills are improving with age (Nideffer &
Bond, 2012), while males have in general somewhat higher me-
ans in attention features, as compared with females (Nideffer,
1976; Nideffer et al., 2012; Nideffer & Bond, 2012). Although
in our research, because of separate factoring, we can’t have
clear conclusions about gender differences, we can estimate
that differences between means in certain attention aspects in
males and females are minimal. Moreover, the age differences
are not obvious, too. These findings can arise from heterogene-
ous samples of athletes in our study: for example, the group of
older triathletes shows a significantly higher level of concentra-
tion of attention than younger (Kovarova & Kovat, 2010).
However, second explanation could be the fact that we have de-
veloped specific measuring instruments, included in MUSI.

The advantage of this research is the application of these
(new) questionnaires for the first time, with the preliminary
insight in their main psychometric properties. On the other
hand, these instruments have a purpose to be adjusted to the
working style of sports psychologists, but taking into account
available time (all these instruments need short time to
administering). The main shortcoming of the research is the
fact that initial validation of the questionnaires was stratified
only by gender, among all relevant factors mentioned before:
type (specificity) of sport; characteristics of the activity (the
training or competition); level of sport excellence; stages of
athletes’ sports development; age differences, etc. The
number of participants was not representative: it is dispropor-
tional, according to different types of sports, especially when
additionally considering age groups that athletes belong to,
levels of sport excellence, etc. However, we have emphasized
that this is only preliminary validation of certain measuring
instruments, which have to be improved and adjusted,
according to all abovementioned criteria, for example: male
senior elite basketball players or female junior semi-profe-
ssional volleyball players, etc. Applying these questionnaires
from MUSI on such stratified samples is one of the main
directions in future research. Practical implication of this
study could be focused on using this orientation standards
(average values, such as means and standard deviations), ari-
sing from this initial application of the questionnaires, to esti-
mate attention and mental energy in certain group of athletes.
This could be useful information for sport coaches, as well as
for sport psychologists, as the start point to develop individu-
alized training programs to improve these skills, especially in
elite training centers around the world (Nideffer & Bond,
2012).

Conclusions

Construct validity and reliability were preliminarily
examined in six questionnaires, separately for male and female
athletes. Eight latent dimensions are revealed after the applica-
tion of PCA analysis, named: Mental Energy, Maintaining
Attention Skill, Awareness about State of Attention, Extensive
Internal Attention, Extensive External Attention, Awareness
about Attention during Performance, Internal Speech and Na-
rrow External Attention. All the questionnaires showed satisfa-
ctory validity and reliability (in range from minimum to high si-
zed). All revealed factor structures were very similar for males
and females, so it could be recommended that in future research
the same versions of the questionnaires could be used in males
and females. None of the dimensions revealed in this study are
not statistically significantly associated with age or sport expe-
rience of athletes, while most of correlations between the di-
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mensions of attention and mental energy are statistically signifi-
cantly and mostly positively (low to medium sized) correlated,
except with the dimension Extensive internal attention (reverse
coded).
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