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Summary
The focus on and use of organized sports psychology programs within Norwegian football is

growing and this project will hopefully be a valuable addition to create even further interest for
the discipline. To be able to develop effective programs, there is a need for precise assessment
tools so that change in skills can be monitored. This thesis examines the precision and validity of
one of these assessment tools, namely the Mental Skills Test-Questionnaire (MST) developed by
Pensgaard & Hollingen, (2004). MST exists in a general version and also more sport-specific
versions, and it was a football version of the MST (MST-f) that was used here.

By using exploratory factor analysis, the thesis revealed that the original 6-factor structure of the
MST-f -Questionnaire was not supported, but rather a 3-factor solutions, indicating a possible
higher order structure. More research is needed involving a larger sample to determine if this

new factor solution is more precise than the original structure.
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1. Introduction
The biggest question in football today, with “wonderkids” like Martin @degaard, Kristoffer Ajer

and Sander Berge, is what makes some players great and others average. Martin @degaard
played in the Norwegian top division at 15 years of age, and still managed to be an influential
player against seasoned veterans. Could this happen because of innate talent, or is it a result of
better quality of training from an earlier age? Many would analyze these players’ skill sets in the
usual technical/physical/tactical-paradigm. They are better, faster, stronger and smarter than their
peers, but does that describe the whole picture? One of the most difficult questions in football is

to answer what separates the very best players and the second best.

Football coaches describing this phenomenon almost always point to mental factors to why
someone did not make it. Empty phrases like “he did not have what it takes”, “he could not
handle the pressure”, “it got to his head” etc. flourish when debating the critical turning points of
young footballers in the transition from youth to senior football. Talents are always gifted
technically, and sometimes they are also gifted physically, so that is rarely the reason why they
did not make it. Every coach can “see” why, with the empty phrases exemplified above, but it is
regarded as something permanent, unchangeable, untrainable. How can football coaches sit idly
by watching as mentally untrained young players work thousands of hours towards their own

downfall?

This thesis tries to define and measure a set of critical mental attributes that are essential for
every top-level footballer. The empty phrases are not empty, but they are not close to being
constructive enough. A top-level coach would never say to a player “you do not score enough
goals” without giving him instructions, a training program and individual feedback with video or
otherwise. Mental skills are rarely regarded as trainable skills, and that is a big problem in
football. The main problem is a lack of understanding of mental training. Some mental skills that
are regarded as critical in the thesis are goal setting & motivation, self-confidence, self-talk,

visualization, concentration, energy management and match preparation.

To be able to ascertain whether mental skills play a big role in football, it is essential to have
precise instruments. In this case the psychometric properties of the Mental Skills Test - fotball

(MST-f), created by Anne Marte Pensgaard and Even Hollingen, will be examined and validated



based on the answers of 253 athletes. Most of the participants are football players ranging from

professionals, to semi-professionals and amateurs, with and without national team experience.

Through a search on Google Scholar and PubMed, little evidence of such a systematic mapping
of mental skills on a national scale exists. The thesis will present theoretical evidence/support of
previous research done on each of the mental skills included in the test, underlining why these
specific skills might be critical, and then focus on the precision and validity of the research

instrument, which tries to combine several mental skills into one questionnaire.

It is my hope that this validation will help the growing interest in mental skills training in
football by providing a precise and valid instrument to use. In my Bachelor thesis | used the
same measurement. The results were encouraging and inspired me to continue this line of
research and even try to improve the measurement, using a broader sample as a base. As already
pointed out, there is clearly a need for a sound and validated measurement to tap into the level of
mental skills among athletes. To be able to do this, the need for a precise instrument is

paramount.

The research problem: Will an exploratory factor analysis alter the proposed six-factor solution
of the MST-f-Questionnaire (Pensgaard & Hollingen, 2004), and change the number of items

retained?



2. Theoretical perspectives
Competitive sports environments are often compared to the military, when it comes to

psychological demands (Fletcher & Fletcher, 2005; Meland, 2016). The commonality is often the
topic of stress. This comes from the fact that competitive sports events at the highest level is a
very extreme environment. Paulus et al. (2012) defines an extreme environment as “an external
context that exposes individuals to demanding psychological and/or physical conditions, and
which may have profound effects on cognitive and behavioral performance” (p. 2). This
comparison will not be discussed further, but it gives a clear picture of what demands are placed
on elite athletes.

2.1 Psychological characteristics of elite athletes
Retrospective research on successful athletes tends to almost exclusively highlight the

importance of psychological factors (MacNamara, Button, & Collins, 2010). Through research,
some “success factors” have been defined as beneficial for achieving sporting excellence: high
level of commitment, long- and short-term goals, focus and pre- and in-competition plans (Orlick
& Partington, 1988). In addition to these, Gould, Dieffenbach, and Moffett (2002) have reported
that successful athletes are more committed and focused, and the also spend more time preparing
mentally than less successful athletes. These findings are heavily supported by Durand-Bush and

Salmela (2002) who also add self-confidence and motivation.

To achieve sporting excellence requires thousands of hours of deliberate practice, so the
emphasis on commitment and motivation is not surprising (Bailey & Morley, 2006; Miller et al.,
2018; Ward, Hodges, Williams, & Phillippaerts, 2008). Determination and persistence (Bloom &
Sosniak, 1985; Renzulli, 1986), motivation (Singer & Orbach, 1999; Ward et al., 2008) and

autonomy (Schoon, 2000) are regarded as critical if an athlete is to attain excellence in any field.

MacNamara et al. (2010) provides more evidence of the mentioned psychological factors in their
retrospective investigation of successful athletes. Kreiner-Phillips and Orlick (1993) highlights
that the mental strategies that can be taught through sports must be learned to be able to achieve
excellence (Orlick & Partington, 1988). These mental strategies include, among others, goal
setting, imagery, planning and performance evaluation. Research also highlights these strategies’

importance when overcoming the obstacles of sports, e.g. learning a new skill (Rogers, 2006;



Waskiewicz & Zajac, 2001), dealing with difficult times and competing in big tournaments
(Collins & MacNamara, 2012).

Some of the psychological characteristics of elite athletes in the examples named above lays the
foundation for the MST-f-Questionnaire (Pensgaard & Hollingen, 2004). The next chapters will
give insight into the meanings of the theoretical constructs of the questionnaire, and present the
items in each construct.

2.2 Theoretical constructs of the questionnaire

2.2.1 Construct 1: Match preparation

All items from construct 1: match preparation
1. I have clear tasks during a match

2. | have back-up plans in case my routines during a game gets interrupted

3. | follow my pre-performance routines as closely as possible, because | know
this will give me the best possibilities to perform well

4. 1 am as prepared for competition as my strongest opponents
5. I perform well because I can rely on my match plan

6. | evaluate every match to learn from them, and to use this experience in
future matches

7. 1 am skilled at getting in the right mindset to feel secure and confident
before each match

The theory around the topic of match preparation is varied. As we can see from the items in the
questionnaire, they vary from having clear and concise tasks (either defined by the coach or the
athlete), to pre-performance routines which may either be technical or even superstitious in many
cases, and perception of control. The preparation can be related to both imagery and arousal
control.

Perceived control in match preparation can be explained by the agent-means connections
conceptualized by Ellen A. Skinner (1995, 1996). These connections give expectations that the
self (agent) has the means to produce a response. These connections also give capacity beliefs,
for example “4. | am as prepared for competition as my strongest opponents”. This example

does not include any control on the outcome of competition, but it gives the athlete the belief that
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he or she has done anything possible to be prepared for competition against the strongest
possible opponent (i.e. training, skills etc..).

In chapter 2.1.3 the topic of self-efficacy will be discussed further, but in this context the
importance of task and role efficacy (Item 1 and 5) is clear. The interdependent nature of football
gives the relation between how an athlete’s individual skills fit together with the team’s overall
performance (Bray, Brawley, & Carron, 2002). In footb3 all there are numerous formal positions
and variations within these positions (e.g. holding midfielder or box-to-box midfielder), each
with specific tasks in the team context often prescribed by the coach (i.e. defensive and attacking
responsibilities etc..). A football player will then most certainly show lower levels of task and
role efficacy if they are played out of position, but this will of course be mediated by training to
prepare for a eventual new role (Bray & Brawley, 2002). Regarding Item 1 and 5 then, it is
dependent on mainly two factors: 1) How clear are the tasks prescribed by the coach, and 2) how
does the athlete on his own explore and create tasks for himself or herself, related to their own
skills (self-efficacy).

The level of superstitions in sport is generally high, although it varies between sports (Bleak &
Frederick, 1998; Buhrmann, Brown, & Zaugg, 1982). Superstitions in sport can be defined as
“actions which are repetitive, formal, sequential, distinct from technical performance, and which
the athletes believe to be powerful in controlling luck or other external factors” (Womack, 1992,
p. 191). In item 3 the word routine is used, but there is a fine line between routine and ritual,
where ritual drifts more into superstition and routine can be more defined by the team. The true
effectiveness of rituals is unclear, but athletes’ beliefs in this phenomenon is strong (Bleak &
Frederick, 1998). It gives a sense of confidence in each athlete’s preparation and a sense of
control that everything is “done right”. Failure to execute these routines and rituals can lead to
loss of control and higher stress levels, therefore the important of back up plans (Item 2) is clear
(Bleak & Frederick, 1998).
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2.2.2 Construct 2: Imagery

All items from construct 2: Imagery

1. | often use imagery by seeing myself performing

2. | often visualize myself reaching my goals

3. When I visualize, I use all senses (sight, hearing, smell, movement and touch)
4. | often visualize how I could solve different tasks during training

5. 1 use imagery to prepare for trainings and matches

6. When I visualize, the image is strong and clear

7. 1 am good at visualizing

Visualization is regarded as the use of the senses to create or recreate an experience in your own
mind. To imagine performing an action can be quite similar to physically performing it (Suinn,
1994). The mind retrieves and recreates stimuli from the memory to create a meaningful image,
and through this process, footballers can recreate past experiences and make them feel real and
detailed (Kizildag & Tiryaki, 2012; Levy, Perry, Nicholls, Larkin, & Davies, 2015; Ridderinkhof
& Brass, 2015; Weinberg, 2008).

Suinn (1994) defines imagery as a mental practice that emphasizes the attempt of realistically
capturing all of the sensory-proprioceptive-emotional aspects of a task and the environment. It
goes beyond just imagining something, and forces the athlete to relive or experience something
as though it is really happening. The technique integrates all that is happening within and without

to create an environment where physical rehearsal can take place.
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2.2.3 Construct 3: Self-talk and self-confidence

All items from construct 3: Self talk and self-confidence

1. | have confidence in my own abilities as an athlete

2. | have confidence in myself in most situations

3. | believe in myself, and expect that I will reach my goals

4. 1 am good at reminding myself of my qualities and strengths

5. I have mostly positive thoughts during matches

6. My self-confidence is not affected by the strength of my opponents

7. 1 see difficult situations as challenges

Deborah Feltz defines self-confidence (SC), self-efficacy (SE), perceived ability and perceived
competence (PC) as components related to a certain level of performance (Feltz, 2007). In this
she regards SC as an umbrella term containing SE, PC or ability, sport confidence and movement
confidence. All these terms are essential to understand if one is to grasp the complexity of SC.
She regards SC as “the perceived ability to accomplish a certain level of performance” (Feltz,
2007, p. 279). High levels of SC (or lack thereof) are very often regarded as a facilitator or
debilitator for competitive anxiety (Hanton & Connaughton, 2002; Hanton, O’Brien, &
Mellalieu, 2003; Jones, 1995; Jones & Hanton, 2001; Ntoumanis & Jones, 1998). SC is regarded
as one of the most important variables related to sports performance (Robazza & Bortoli, 2007).
Athletes with a higher level of SC have better coping and emotion management abilities
(Besharat & Pourbohlool, 2011). SC is shown to moderate competitive anger symptoms (Hanton
& Connaughton, 2002; Hanton et al., 2003), facilitates coping resources for encountering anxiety
(Hanton & Connaughton, 2002; Jones & Hanton, 2001; Robazza & Bortoli, 2007) and the ability
to regain control of stressful scenarios in competition settings. SC also determines lower levels
of competitive anxiety and is shown to correlate with better performance (Craft, Magyar, Becker,
& Feltz, 2003).

As mentioned in Deborah Feltz’ (2007) definition of SC, an important component is SE. SE is
often accredited to Albert Bandura’s work (Bandura, 1997). His research has been the inspiration
for a lot of later research on the topic of sport-specific confidence. In his own words, ‘“Perceived

self-efficacy refers to beliefs in one’s capabilities to organize and execute the courses of action
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required to produce given attainments” (Bandura, 1997, p. 3). This quote assumes that an
athlete’s SE beliefs have a greater effect on their motivation, emotions and actions than what is
objectively true. SE beliefs are immensely important in choice of behaviors, effort expenditure,
perseverance in pursuit of goals, resilience to setbacks and problems, stress level and affect, and
also in our ways of thinking about ourselves and others (Bandura, Freeman, & Lightsey, 1999).

Sport confidence is defined as “the belief or degree of certainty individuals possess about their
ability to be successful in sport” (Vealey, 1986, p. 222). Vealey coins the term “competitive
orientation” to define what constitutes success in relation to sport confidence. The competitive
orientation should reflect an athlete’s belief that attainment of a certain type of goal demonstrates
competence and success (Vealey, 1986). On this rationale, the main goals upon which
competitive orientation is based on are winning and performing well. It is without a doubt
possible for an athlete to pursue both of these at these goals simultaneously. Athletes usually

strive to perform well and win at the same time.

A term related to SC is perceived competence. This refers to an athlete’s perception of how
much ability they have in their own domain (e.g. football). This differs from SC with the
definition that SC focuses on people’s beliefs about what they can do with the skills that they
have (Knight, Harwood, & Gould, 2017).

The importance of high levels of SC in sports development and high-level performance is
thoroughly researched and documented (George, 1994; Hatzigeorgiadis, Zourbanos,
Mpoumpaki, & Theodorakis, 2009; Martin & Gill, 1995; Miller, 1993; Rodrigo, Lusiardo, &
Pereira, 1990; Treasure, Monson, & Lox, 1996; Weiss, Wiese, & Klint, 1989; Woodman &
Hardy, 2003). Reviewing Bandura’s SE theory, one can understand the relationship between
high SC and increased levels of performance more clearly (Bandura, 1997). This theory states
that young athletes’ behavior, thinking, and emotional responses are influenced by their level of
SC. Levels of SC or EC influence the motivation of the choices young athletes make, how much
effort they expend, the persistence they show in the face of adversity and the resilience in how
they rebound from failure. Athletes high in SC and PC tend to engage in more productive
attributional patterns, by attributing their success to internal and controllable factors, and their
failures to controllable and changeable factors (Chase, 2001; Vealey, 1986; Vealey & Campbell,
1988).
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Although high levels of SC are regarded as one of the most facilitating psychological attribute
for increasing sports performance (Beaumont, Maynard, & Butt, 2015; Hays, Thomas, Maynard,
& Bawden, 2009; Vealey, Garner-Holman, Hayashi, & Giacobbi, 1998), there are also studies
discussing the problem of “over-confidence”(Hofseth, Toering, Jordet, & Ivarsson, 2017;
Johnson & Fowler, 2011). Over-confidence occurs when the perceived competence of an athlete
is higher than the actual skill level (reported by experts e.g. coaches). Specifically, in soccer,
Hofseth et. al. (2017) researched the detrimental relationship between over-confidence and future
performance. There is a tendency that many youth soccer players overestimate their skills
(Kontos, 2004). This study demonstrates that to be successful in sports, it is essential to have a
realistic and accurate evaluation of one’s skill level. The rationale of Johnson and Fowler (2011)

relies heavily on Vealey (1986) and her conceptualization of sport confidence.

The concept of self-talk as a beneficial concept for humans comes mainly from the domain of
cognitive-behavioral therapy. The idea of changing individuals’ thoughts, interpretations and
behaviors have led to various methods of psychological treatment (Hatzigeorgiadis, Zourbanos,
Galanis, & Theodorakis, 2011). Self-instructional training is the dominant method of therapy
deriving from this theory (Meichenbaum, 1977). Meichenbaum (1977) suggested that statements
addressed to oneself can regulate behavioral performance. This has been supported by Rokke and
Rehm (2001) who claim that self-instructional training helps the learning of new skills and
enhancing performance. It can then be defined as a form of self-management (Rokke & Rehm,
2001).

Albert Ellis (1996) describes an ABC of self-talk from an emotive behavior therapy perspective,
but it is highly transferrable to the world of sports. In every situation requiring self-talk there is
an activating event (A). An activating event can be player needing to make a crucial decision to
lunge in for a tackle, or having to execute the winning penalty kick in a cup final. Activating
events will lead to cognitive consequences (C). Negative consequences include emotions (e. g.
anxiety) and disruptive behaviors (e. g. poor concentration, bad execution). Beneficial
consequences would include positive emotions (e. g. challenge, excitement) and helpful
behaviors (e. g. better concentration, anticipation). The last point comes in between A and C. The
B stands for the athlete’s beliefs. An athlete’s beliefs are what determine the interpretation of the

activating event, and the interpretation determines the following emotions and behavior to a
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much greater extent than the activating event itself. The basic principle of self-talk is that an
athlete cannot control what happens, but she can control how she responds to uncontrollable

events.

The empirical research on self-talk categorizes into to broad dimensions, where the cues are
described as either instructional or motivational. Motivational self-talk techniques aim to psych
up the athlete (e.g., “let’s go”), maximize effort (e.g., “Let’s give it everything we got™), build
confidence (e.g., “I can do this”) and create positive moods (e.g., “I feel ready”) (Mallett &
Hanrahan, 1997; Van Raalte, Brewer, Lewis, & Linder, 1995). Instructional self-talk techniques
provide instructions to technical aspects of the game (e.g., “follow through on the pass”),
strategy (e.g., “attack”), or kinesthetic attributes of a skill (e.g., “explosive”) (Rushall, Hall,
Roux, Sasseville, & Rushall, 1988; Ziegler, 1987).

There is robust evidence that self-talk can have a facilitating effect on performance, and the
choice of self-talk cues is essential (Hatzigeorgiadis, Theodorakis, & Zourbanos, 2004;
Theodorakis, Hatzigeorgiadis, & Chroni, 2008; Theodorakis, Weinberg, Natsis, Douma, &
Kazakas, 2000). Theodorakis et. al. (2008) investigated the functions of self-talk (“i.e. the
mechanisms through which self-talk facilitates performance” (Theodorakis et al., 2008, p. 349)).
They identified five relevant dimensions, and suggests that self-talk can facilitate performance
by enhancing attentional focus, increasing confidence, regulating effort, controlling cognitive

and emotional reactions and triggering automatic execution.
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2.2.4 Construct 4: Energy management

All items from construct 4: energy management

1. Idon’t become stressed in a negative way during a match

2. 1 quickly recognize if my arousal level has grown too high

3. High levels of stress don't negatively affect my performance

4. | know if my arousal level is too low or too high

5. If you ask my coach, he/she will say that I am good at regulating my arousal level
6. Compared to my strongest opponents, | control my arousal level well

7. 1 know what situations that affects my arousal negatively, and I know how to
handle it

Energy management refers to an athlete’s ability to adjust his or hers mental arousal before,
during and after a performance. Early research on the concept of arousal and motor performance
were dominated by two main theories. The two main hypotheses were drive theory (Hull, 1943;
Spence, 1951) and the inverted-U hypothesis (Yerkes & Dodson, 1908). Drive theory was
discarded on lack of ability to support its predictions and anecdotal evidence suggests that it
should be rejected, because excessive arousal or anxiety can lead to disrupted performance
(Landers, 1980; Martens, 1971).

The inverted U-hypothesis suggests that increases in arousal are positively related to improved
performance until an optimal level is reached, until further increases will lead to negative
performance (Duffy, 1941, 1957, 1962; Klavora, 1979; Landers, 1980; Martens, 1974; Oxendine,
1970; Singer, 1982).

"In actuality, the inverted-U hypothesis is not an explanation for the arousal-performance
relationship; it merely posits that this relationship is curvilinear without explaining what
internal state or process produces it" (Landers, 1980, p. 78). This quote explains the ambiguity

that exists relating to whether the hypothesis is correlational or causal (Neiss, 1988).

Recent research and anecdotal evidence is more nuanced in the way they look at arousal. There
is no longer a prevailing view that there is a gold standard for arousal, rather that it is highly
individual. Arousal and anxiety can both be either destructive or beneficial for performance
(Horn & Smith, 2018).
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2.2.5 Construct 5: Concentration

All items from construct 5: concentration

1. [Irarely lose concentration when I’m performing

2. | regain correct focus quickly if I get distracted

3. My concentration skill is very good compared to my opponents
4. | maintain a high level of concentration during the entire match

5. If you ask my coach, he/she will say that I am good at staying concentrated
during training

6. | am rarely distracted by negative thoughts

7. 1 am good at regaining focus when situations change unpredictably

Factors relating to concentration are critical to achieve success in sports, in the sense of being
able to focus on the task at hand, blocking external distractions and to be able to regain
concentration and control after unpredictable events (Abernethy, Wood, & Parks, 1999; Gray,
2004; Krane & Williams, 2006; Moran, 2016). The feeling of complete immersion in an activity,
which has been defined in sports psychology as “flow” is what this sports-specific concentration
is related to (Csikszentmihalyi, 1997; Eteke et al., 2018; Jackson & Csikszentmihalyi, 1999).

To concentrate or to be attentive is the process of the consciousness’ direction towards the
information available to the senses. The consciousness is constantly being bombarded by
different stimuli, both internally and externally. For a footballer, it is essential to be able to
master the different directional techniques of concentration (Weiss, Reber, & Owen, 2008).
Concentration has been defined to exist along two different dimensions; width (wide or narrow)
and direction (internal or external). The width refers to how many different stimuli or
information is relevant in a given moment. A footballer taking a free kick needs to focus on the
contact with the ball to be able to place it where he needs to. This example would be a narrow
width of attention. The situation will be extremely different in open play, with teammates and
opponents moving in potentially unpredictable patterns, and the image can change in the split of
a second. This needs a wide width of attention, to be able to perceive all the relevant cues that
lead to the correct action. The direction of attention refers to a player’s ability to listen to internal

and external cues. This leads to a choice of strategy.
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Reading the paragraph above, it is clear that the ability to master both dimensions is essential,
and to be able to change between the continuum of both at any given moment to be able to

perform at a high level.

2.2.6 Construct 6: Goal Setting & Motivation

All items from construct 6: goal setting & motivation

1. 1 am good at motivating myself

2. | know what it takes to reach my goals and I am willing to do what is needed to reach
them

3. I evaluate every match and practice based on my own development goals

4. | strongly want to succeed in football

5. Setting clear goals for each exercise helps me perform better in training

6. | prioritize football more than anything else, so I can become as good as possible

7. 1 know in what areas | have to improve in order to reach my goals, and I am
determined to prioritize the training of these skills

In sports psychology, and psychology in general, motivation is one of the most debated and
researched topics (Ford, 1992; Pardee, 1990; Wiersma, 1992). Roberts, Treasure and Conroy
defines motivational processes as “the psychological constructs that energize, direct and regulate
achievement behavior (Roberts, Treasure, & Conroy, 2007, p. 3). They place motivation
theories as being on a continuum ranging from deterministic to mechanistic to organismic to
cognitive. The more recent theories on motivation as defined and researched by Albert Bandura,
Edward L. Deci, Richard M. Ryan, Carol S. Dweck, and John G. Nicholls show a more
organismic and social-cognitive trend. Here the human is an active participant in decision
making and in planning achievement behavior (Bandura, 1986; Deci & Ryan, 1985; Dweck &
Leggett, 1988; Nicholls, 1984).

The theory behind goal setting as a performance indicator is accredited to Edwin Locke and Gary
Latham in modern times (Locke & Latham, 1994), although they are clearly influenced by
Thomas Ryan (Ryan, 1970) and Kurt Lewin (Lewin, Dembo, Festinger, & Sears, 1944). Locke
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and Latham have taken it further, and uses it as a research are to show how goal setting effects
performance (Locke & Latham, 1990).

Locke initially hypothesized that higher levels of intended achievement would contribute to
higher levels of performance, as well as higher standards of performance and specific goals

would lead to better performance (Locke, 1966).

Locke and Latham (Locke & Latham, 1994) give goals two main attributes — content and
intensity. The content refers to what is being done and what result is expected or sought. The
intensity of the goal relates to the level of importance it has to the individual. Goal content is
more directing in nature, and it regulates energy expenditure because different goals require

different amounts of effort. The intensity of goals can influence the direction and level of effort.

Important goals are more likely to be accepted, and will evoke more persistent striving to reach

them.

The predominant motivation theory in sports psychology is the achievement goal theory, where
achievement is defined as “the attainment of a personally or socially valued achievement goal
that has meaning for the person in a physical activizy context” (Roberts et al., 2007, pp. 3-4).
This theory relates strongly to the last chapter about goal setting, in the sense that it is the goals
that creates the motivation and the subjectively assessed success or failure of the goal is crucial
to sustain and feed motivation (Maehr & Nicholls, 1980; Spink & Roberts, 1980).

The acceptance of goals is paramount in every area of performance, but especially in sports. In
most cases acceptance relies on the perceived difficulty related to perceived ability of an

individual or a group.

3. Methods
The purpose of this study was to examine the factor structure and validate the effectiveness of

the MST -f-questionnaire (Pensgaard & Hollingen, 2005), among a sample of Norwegian high
performance athletes (n=8) and soldiers (n=8), but mainly football players (n=237). The data
from the questionnaire were collected and protected by SurveyXact. The study contained no
collection of sensitive data of any sort and was anonymous. Approval was granted by NSD

(Norwegian centre for research data) (Appendix C).
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3.1 Recruitment and procedure
Initially, recruitment was done by direct contact to club leaders in the chosen divisions by e-mail.

A hyperlink was provided in the e-mail, with a description of the study, for the leaders to re-
distribute to their respective players (Appendix D). In order to expand the sample size to improve
statistical power, we decided to add completed questionnaires from elite athletes collected in
previous research done by Anne Marte Pensgaard to expand the basis for validation.

The MST-f questionnaire was distributed as an on-line questionnaire (SurveyExact) directly to
the clubs, who distributed it to the players. Through this there was minimal direct contact
between the researcher and the subjects. The questionnaire did not contain sensitive information,
and consent was regarded as given if the subjects finished the questionnaire. It was
communicated to the clubs that they were not allowed to regard this as mandatory for any player.
If the clubs suggested to the players that it is mandatory, a personal consent would not be valid.

3.2 Population
The selection body consisted of professional, semi-professional and amateur male footballers in

first team squads ranging through the top four levels of the Norwegian football division system,
as well as top tier female football players and representatives from cross country skiing and the
Norwegian Air Defence. The only criterion was that the clubs regard their respective players as
first team members, regardless of contractual obligations. Age was not a criterion for exclusion,
unless in the unlikely situation that players under the age of 16 are permanent members of a first

team squad. The expected age range was be between 16 and 40 years old.

In total 253 individuals (football, n = 237; 182 male and 55 female; cross country skiing, n = 8;
Norwegian Air Defence, n=8) answered one or more statements of the questionnaire. 203
participants completed the full questionnaire. Incomplete questionnaires (n=50) were treated as

dropouts and removed from the analysis.

3.3 Measuring instrument
The MST-f questionnaire consisted of 42 items divided into six categories. The six categories

were Match Preparation, Visualization, Self-talk and Self-confidence, Energy Management,
Concentration and Goal setting and Motivation. Seven items were related to each category
where the participants answered using a 10-point LIKERT scale. The anchor statements where

1=completely agree, and 10=strongly disagree. In this case, the lower the score, the higher the
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proficiency of the athlete. The maximum score for each factor was 7 and the lowest score was
70.

3.4 Pilot test
A pilot test was conducted beforehand on a similar demographic (both male and female football

players between 18-30 years old), to test the comprehensibility of the items of the questionnaire
and the ease of overall administration of the questionnaire. The pilot was conducted in the same
manner as the full study, using SurveyXact online questionnaire.

The pilot questionnaire was completed by 7 individuals (6 males, 1 female; age 21-30 years). All
participants played at a local level (county). The choice of a county-level team was made for
practical reasons. They were asked to mainly provide feedback on the level of difficulty in
completing the online questionnaire but were also encouraged to provide feedback on the
comprehensibility of the statements of the questionnaire.

The feedback was exclusively positive in regard to the completion of the questionnaire. Some
questions where asked about some of the statements in the questionnaire; mainly the questions
related to “If you ask my coach...” (Statements 28 and 29), and “I have clear tasks during a

match” (Statement 1). It was, however, decided to keep the original statements in the full study.

3.5 Ethics
There were no particular ethical dilemmas related to this study, as far as we could see. Consent

was given through the voluntary participation of every individual. The questionnaire did not have
the potential to reveal any sensitive information about the individual. Data was anonymous to the
extent that the only revealing information was the division a player belonged to this season. No
info of club affiliation was requested or processed; hence data could not be traced back to the

individual player.

All the questions in the questionnaire were directly related to each individual role as a footballer,
or athlete, and not how they are as persons. The questionnaire was related to their sport

performances and was not concerned with their “daily lives”.

Since the majority of the data was collected without the direct presence of the researcher, it is
unlikely that the information was forced or influenced in any degree. It was collected in their

own time at their own pace, and by their own volition.
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4. Results
The Statistical Package for the Social Sciences (IBM SPSS Statistics 25) was used for all

statistical analyses. The purpose was to examine the factor structure of MST-f questionnaire
(Pensgaard & Hollingen, 2004). The factor analysis should provide a clear factor structure and
highlight the strengths and weaknesses of the MST-f questionnaire (Pensgaard & Hollingen,
2004).

4.1 Exploratory Factor Analysis
Factor analysis is used to reduce a set of variables into fewer variables (Field, 2009). It attempts

to measure latent variables; variables that cannot be measured directly. In this case we have the
six aforementioned theoretical concepts that needs to be measured indirectly using a set of
questionnaire items. Using these six concepts, we try measure the total prowess of each athlete in
the mental dimension. The choice of an exploratory factor analysis (EFA), instead of a
confirmatory factor analysis (CFA), was made on the basis of scale development and evaluation,
as this dissertation in broad terms aims to do. EFA is regarded as more appropriate than CFA for
this purpose (Hurley et al., 1997; Morris, 2001; Osborne, Costello, & Kellow, 2008; Tinsley &
Tinsley, 1987).

4.1.1 Principal Component Analysis or Factor Analysis
As Principal Component Analysis (PCA) is regarded as only a data reduction method, and it does

not take the latent variables into account when computing (Osborne et al., 2008). Because of this
shortcoming, the use of PCA is not recommended in psychological research (Bentler & Kano,
1990; Floyd & Widaman, 1995; Ford, MacCallum, & Tait, 1986; Gorsuch, 1990). With any
dataset, researchers usually have a general idea or assumption on how variables relate to one
another. Factor Analysis (FA), on the other hand, aims to reveal these latent variables that cause
the covariance between items. Because FA also discriminates between shared and unique

variance, it is highly preferable in this case, and is therefore the chosen method of analysis.

4.1.2 Choosing a Factor Extraction Method
SPSS provides six different methods of factor extraction: unweighted least squares, generalized

least squares, maximum likelihood, principal axis factoring, alpha factoring and image factoring.
Fabrigar, Wegener, MacCallum, and Strahan (1999) suggests using principal axis factoring

(PAF) when the assumption of normality is severely violated, as it is in this case (Kolmogorov-
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Smirnov, p < 0,000 on all items). Because of this significant non-normality, PFA will be the
chosen method of factor extraction.

4.1.3 Number of factors retained
In the literature, there are several ways to estimate the number of factors that should be retained

during FA. Three ways to analyze how many factors to retain are using Kaiser’s criterion
(Kaiser, 1960), parallel analysis (J. L. Horn, 1965), and the scree test (Cattell, 1966). In this
regard, each test will have to follow a few set criteria made by the author. Firstly, each factor
needs to contain at least five items to be regarded as relevant. Secondly, five items from each
theoretically defined construct needs to load on the same factor. And lastly, it needs to be a
theoretically sound model.

The default in SPSS is to base the extraction on eigenvalues greater than 1 (Kaiser, 1960).
Eigenvalues represent the amount of variation explained by a factor and that an eigenvalue of 1
represents a substantial amount of variation (Field, 2009). Velicer and Jackson (1990) argues that
this is a highly inaccurate criterion. Related to this, Field (2009) also argues that with sample
sizes below 250 (n=203) and with average communalities greater than or equal to 0.6 (h?=0.641)

Kaiser’s criterion is not very accurate.

Table 1 shows the proposed factor-solution computed by SPSS, based on Kaiser’s criterion. The
table shows that the difference between factor 3 and factor 4 is greater than the difference
between factor 4 through 8. This gives an indication that some of the factors might be trivial and

should not be retained.

Table 1: Factor-solution computed by SPSS using Kaiser (1960).

Initial factor-solution

Factor Initial Eigenvalues Rotation Sums of Squared Loadings®
Total % of Variance Cumulative % Total

1 14.017 33.375 33.375 8.324

2 3.997 9.516 42.890 2.694

3 3.340 7.953 50.844 2.970

4 1.773 4.222 55.065 4.652

5 1.623 3.863 58.929 7.783

6 1.374 3.272 62.200 6.586

7 1.107 2.637 64.837 4.221

8 1.094 2.604 67.441 6.160

Extraction Method: Principal Axis Factoring.
a. When factors are correlated, sums of squared loadings cannot be added to obtain a total variance.
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Table 2 (Appendix E) gives another image on how each of the items load on the different factors.
The significance of a factor loading will depend on sample size (Field, 2009). Stevens (2012)
produced a table where a factor loading that exceeds 0.364 can be regarded as significant for a
sample size of 200. This value of 0.364 has created the baseline for inclusion in the output. Five
items do not load on any of the factors (5.2, 3.5, 4.7, 6.1, 2.2), and we have one that loads on two
factors (5.3). Osborne et al. (2008) argues that Kaiser’s criterion tends to retain too many factors,
as seems to be the case here, where only three factors contain more than five items. Although
factors 4 and 5 contains exclusively items from the same theoretical construct (the second
number indicates which initial theoretical construct each item belongs to; i.e. 1.1 indicates that
the item belongs to the match preparation-construct.), which is interesting, the total image of this

factor-solution seems to contain too many inconsistencies and trivial factors.

Other evidence suggesting SPSS, through default settings, may have retained too many factors, is
shown through an Eigenvalue Monte Carlo-simulation, more commonly known as a parallel
analysis (Appendix F). The parallel analysis attempts to recreate and develop new data, using the
algorithm of Castellan (1992), based on the raw data. This is also called the permutation
approach, where “The permutation approach is testing whether the test statistic for a particular
eigenvalue is larger than one would expect assuming a purely random fitness measure, and not
necessarily whether an eigenvalue is statistically different from zero” (Reynolds, Childers, &
Pajewski, 2010, p. 1078). Table 3 shows that only five factors are retained performing a parallel
analysis. The significance of these are indicated when the percentile value exceeds the raw data

eigenvalue (Buja & Eyuboglu, 1992). In this case at the sixth factor.

Table 4 (Appendix G) shows the factor loadings of the parallel analysis, and although the
problem of trivial factors now is gone (more than five items within each factor), the model is not
perfect. There are still many theoretical inconsistencies not explained by this model. Factors 1, 2
and 3 shows some consistencies within the same theoretical constructs (five or more items from
the same construct within a factor). Another reason for concern is the number of cross-loadings
(9 items) and one with non-significant loading. This also suggests that the model is not entirely

satisfactory.

With Kaiser’s criterion and parallel analysis being regarded as unsatisfactory, the remain test is

the scree test. The scree test involves plotting a graph of each eigenvalue on the Y-axis against

24



the factor with which it is associated on the X-axis (Cattell, 1966; Field, 2009). The graph then
generated is called a scree plot (Appendix H). In this graph it is easy to see each factors’
individual importance. Cattell (1966) argues that the cut-off point for selecting factors should be
at the point of inflexion of the curve shown in the graph (where the angle changes dramatically).
All factors on the left side of the red line, which indicates the point of inflexion will be retained.

Based on the scree plot, it was decided to retain three factors. Table 5 (Appendix 1) shows the
factor loadings using the same criteria of exclusion (>0.364). Using the set criteria of the thesis,
each factor contains more than five items, and at least five items from all theoretical constructs
are included in the same factor. The importance of clusters of related items are imperative if one
is to create a theoretical framework.

The purpose of factor extraction is that the solution has to be logical, both statistically, visually
and theoretically (Osborne et. al., 2008). In this case, a three-factor solution is sound in all three
dimensions. In table 5, it is apparent that Self-Talk & Self-Confidence, Energy Management and
Concentration is loading towards the same factor, which can be labelled intrinsic orientations.
Match Preparation and Goal Setting & Motivation can be labelled intrinsic strategies, and

Imagery can be labelled intrinsic techniques.

4.1.4 Choosing factor rotation
Factor rotation discriminates between factors by rotating the factor axes such that variables are

loaded maximally to only one factor (Field, 2009). There are two types of factor rotation:
orthogonal rotation and oblique rotation. Orthogonal rotation means rotating factors while
makings sure that they remain uncorrelated. Oblique rotation, on the other hand, allows
correlation between factors. In the social sciences, it is highly improbable to find any factors that
do not correlate on any level (Field, 2009), therefore the use of oblique rotations is preferred to
avoid loss of value of data (which is a danger with orthogonal rotations) (Osborne et. al., 2008).
The choice between different oblique rotations seems to have little importance (Fabrigar et al.,
1999). All the data presented above was computed using a direct oblimin rotation with the
default delta (0).
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4.1.5 Sample size
To ascertain whether the data was of adequate size for a factor analysis, there were vaguely

conflicting evidence. Field (2009) argues that for a simple size of 100-200, communalities
should be over the value of 0.5. In our case (n=203), there were five communality values below
0.5 (items 2.2 (.334), 4.2 (.486), 2.3 (.455), 4.3 (.408), 2.4 (.360)). The average value was
comforting (.641). Osborne et. al. (2008) sets the minimum value at 0.4. In this case only two

communalities fall below that line (2.2 and 2.4).

For an alternative value on the sample size adequacy, a Kaiser-Meyer-Olkin measure (KMO)
was made on the data, and was found to be very adequate, KMO = .906. Field (2009) regards
values exceeding 0.9 as superb. Bartlett’s test of sphericity x* (861) = 5704.258, p < .001, also
indicates that correlations between items were sufficiently large for PAF. The average
communality value (.641), the KMO-measure (.906) and Bartlett’s test of sphericity (p <.001)
gives us confidence that the sample size is adequate for PCA.

4.2 Deciding item removal and final factor structure
For the factor structure to be regarded as satisfactory, it needed to be as “clean” as possible. This

meant that each item could only significantly load (> .364) on one single factor (Field, 2009).
Looking at Table 5, this was not the case. Eight items (marked in bold) were regarded as not

satisfactory, by either loading significantly on two factors, or not on any of the factors.

The removal of eight items (1.1, 2.2, 2.5, 3.1, 3.3, 4.2, 6.1 & 6.5) provided a structure where all
items loaded significantly on at least one factor, while two items loaded on two factors (2.6, 4.7).
These were subsequently removed, and this left only one item cross-loading (4.4). Item 4.4 was
removed, and table 6 shows the final factor structure with the retained items. In total, eleven

items were removed, leaving 31 items.
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Table 6: Factor loadings after item removal

Pattern Matrix®

Factor
Items 1 2 3
4.1 1 don’t become stressed in a negative way during a match .824
5.6 | am rarely distracted by negative thoughts 792
3.5 | have mostly positive thoughts during matches 771
5.1 I rarely lose concentration when I’'m performing 770
5.7 I am good at regaining focus when situations change unpredictably 735
5.2 | regain correct focus quickly if I get distracted 733
3.6 My self-confidence is not affected by the strength of my opponents 728
3.2 I have confidence in myself in most situations .691
4.6 Compared to my strongest opponents, | control my arousal level well .687
5.4 1 maintain a high level of concentration during the entire match .651
3.7 | see difficult situations as challenges .650
1.7 I am skilled at getting in the right mindset to feel secure and confident before each match .588
5.3 My concentration skill is very good compared to my opponents .558
5.5 If you ask my coach, he/she will say that | am good at staying concentrated during training .530
4.5 If you ask my coach, he/she will say that | am good at regulating my arousal level .509
3.4 1 am good at reminding myself of my qualities and strengths .500
4.3 High levels of stress don't negatively affect my performance 374
6.4 | strongly want to succeed in football .804
6.2 | know what it takes to reach my goals and | am willing to do what is needed to reach them .801
6.7 | know in what areas | have to improve in order to reach my goals, and | am determined to prioritize the 739
training of these skills
1.3 | follow my pre-performance routines as closely as possible, because | know this will give me the best 737
possibilities to perform well
6.3 | evaluate every match and practice based on my own development goals .700
1.6 | evaluate every match to learn from them, and to use this experience in future matches .646
1.4 1 am as prepared for competition as my strongest opponents .603
1.5 I perform well because | can rely on my match plan 578
6.6 | prioritize football more than anything else, so | can become as good as possible .510
2.1 1 often use imagery by seeing myself performing 462
2.3 When 1 visualize, | use all senses (sight, hearing, smell, movement and touch) .735
1.2 I have back-up plans in case my routines during a game gets interrupted .686
2.4 1 often visualize how | could solve different tasks during training .609
2.7 1 am good at visualizing .590
Extraction Method: Principal Component Analysis. Rotation Method: Oblimin with Kaiser Normalization.

a. Rotation converged in 7 iterations.
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5. Discussion
In this thesis, the main aim was to explore the adequacy of the factor structure of the MST-f

suggested by the authors (Pensgaard & Hollingen, 2004), and to also examine the precision of

each item.

Therefore, to that end, the most important points of discussion in this thesis is based around the
statistical choices made, how has the factor analysis suggested possible changes of the MST-f -
questionnaire and is the new version of the questionnaire more adequate to use or should it be
tested further.

In factor analysis, the choice of how many factors to retain is based on several criteria. This
thesis explored three different techniques, namely Kaiser’s criterion (Kaiser, 1960), parallel
analysis (Horn, 1965), and the scree test (Cattell, 1966). Kaiser’s criterion (Kaiser, 1960) uses an
absolute eigenvalue of 1 as the only criterion for how many factors should be retained. Parallel
analysis (Horn, 1965) expands the real data by generating a set number of “fake” data to explore
the significance of each factor. The significance of these are indicated when the percentile value

exceeds the raw data eigenvalue (Buja & Eyuboglu, 1992).

The last test, the scree test (Cattell, 1966), is more visual, where you look at the graphed
eigenvalues. The most prominent point of inflexion, the point where the line changes angle
drastically, is where one should start excluding factors as insignificant. This technique ended up
being the chosen method on factor rotation, as it seemingly includes the most relevant factors,
namely the factors with both the highest eigenvalues but also with the biggest difference in

eigenvalue.

The choice was also supported after factor rotation, as it was the only solution that created a
satisfactory matrix of items, based on the criteria of item loading (> .364), numbers of items per

factor and numbers of items from each theoretical construct within each factor.

Although the analysis and the results produced were satisfactory, the main point of concern was
the sample size. The techniques used for exploring whether the sample size was satisfactory for
factor analysis, was both by using the average value of communalities (Field, 2009) and the

Kaiser-Meyer-Olkin measure, together with Bartlett’s test of sphericity. All these supported the

notion that the sample size was adequate, although Comrey & Lee (1992) classifies a sample size
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of 200 as in the middle of poor (n = 100) and good (n= 300). Regardless of this, the tests made
(KMO, Bartlett’s test of sphericity and the average communalities) gave confidence in the
sample size, but it is still a point of concern regarding the reliability of the results. It is clear that
the sample size is adequate to say something about the validity of the MST-f-questionnaire, but
one cannot exclude the possibility that a larger sample size would have led to different results
and different statistical choices. A larger sample size is therefore highly recommended for further

analysis.

None of the analytical tools for factor rotation agreed with the proposed solution of six factors.
The chosen three-factor solution (Table 5) differs in this regard, but it still seems to capture the
same range of psychological characteristics proposed by Pensgaard & Hollingen (2004) and
presented in Chapter 2. Factor analysis identifies latent factors within a group of items, but it
does not provide us with an interpretation of the meaning of these identified themes.

The factor solution seems to couple different psychological characteristics together, where factor
1 includes self-talk & self-confidence, energy management and concentration. This factor was
then named intrinsic orientations, because of the partially permanent, “innate” and spontaneous
nature of these characteristics. Factor 2 includes match preparation together with goal setting &
motivation, which can be explained as intrinsic strategies, because of the habitual and strategic
nature of these strategies. Factor 3 encompasses only imagery and was named intrinsic
techniques because of the trainability of this psychological technique. To ascertain whether this
division into three factors has value, it is essential to increase the sample size to at least 300+

participants (Comrey & Lee, 1992).

The analysis proposed the exclusion of eleven items. But only one of the three statements
mentioned in the pilot as problematic were excluded (“1.1 I have clear tasks during a match”). It
seems rather random why the given statements were either loading on two factors or on no
factor, based on the theory on each subject. This can be also be attributed to the small sample

size.

An interesting point is that six statements (more than half) belonged to two theoretical
constructs; imagery and energy management. One speculation could be the lack of the

participants’ understanding of these two concepts, which use a slightly more academic
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terminology and requires more practice and a higher level of self-awareness than others.
Removing three items from factor three (intrinsic strategies) also creates problems, regarding the
relevance of this factor, as each factor should include at least five statements.

These results indicate there is a difference between the initial proposed factor solution and the
factor solution provided through the factor analysis. Because of the small sample size, the
significance of the difference is still highly uncertain. It can be argued that the length of the
questionnaire (42 statements), can be one main issue when talking about the accuracy of the
measurement of each statement. The questionnaire is also very diverse in the topics that it tries to
measure. On one hand, when every sixth question is related to the same theoretical construct, the
variation alone can delay boredom among the participants. However, on the other hand, the sheer
length of the questionnaire might do the opposite. When the sample size is not good enough and
with the magnitude of the questionnaire, it is hard to argue about the accuracy of each
measurement. It could be highly beneficial to provide the questionnaire in six different parts on
different occasions to get a more accurate view on each separate theoretical construct. This
would discern whether there is a sufficient amount of statements to measure the true value of
each skill and prevent boredom. The factor analysis arguably indicates that there might be too
many statements in one questionnaire, more than indicating that each statements lack value. Six
questionnaires of 7-10 statements might be more accurate that one questionnaire with 40+
statements. This notion is supported by studies that indicate that the quality of the response gets
lower in the last part of a long questionnaire (Galesic & Bosnjak, 2009; Herzog & Bachman,
1981).

Comparable mental skills tests in sports exist, and some are shorter than the MST -f-
Questionnaire (Pensgaard & Hollingen, 2004), for example the Mental Skills Questionnaire
(MSQ) by Bull, Albison and Shambrook (1996). Although this questionnaire is divided into sev-
en factors (imagery, mental preparation, self-confidence, anxiety and worry management, con-
centration ability, relaxation ability and motivation), it only contains 28 items, with four items
related to each factor. A contrast to this is the Psychological Characteristics of Developing Ex-
cellence Questionnaire (PCDEQ) (MacNamara & Collins, 2010a, 2010b, 2011) which contains
59 items. In the development and validation of the PCDEQ there were 363 participants, which is

well above recommended numbers stated by Andy Field (2009) (n > 200). The results indicated,
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incidentally, a six-factor solution. These two questionnaires raise more questions regarding the
results of this thesis. Both questionnaires indicate that it is highly possible to create valid mental
skills tests with more than six theoretical constructs or factors, and that it is possible to have 25+
items in a questionnaire without compromising the validity to a high degree. To compare the
three questionnaires (MST-f, MSQ and PCDEQ), they all propose six or more factors, but only
two of the tests (MSQ and PCDEQ) have significant results. To obtain six significant factors, the
accuracy of each item is essential. One speculation can be that the issue with the MST-f-
Questionnaire is not the proposed factor structure, but the accuracy of its items. With that in
mind, as mentioned above, the suggestion to provide the MST-f-Questionnaire as Six separate
questionnaires can be more effective. In this way, with a large enough sample size, one can look

more closely into each individual item.

6. Conclusion, future research and implications
In the current study two question were asked: a) will a factor analysis alter the factor structure of

the MST-f-questionnaire (Pensgaard & Hollingen, 2004), and b) will a factor analysis change the

number of items retained?

In both cases the answer is inconclusive. The factor analysis indicates both a change in the factor
structure, and that the removal of some statements might be beneficial. But with such a small
sample size, it can only be regarded as indications. There is a clear need for further studies of the
complete questionnaire on a larger population, to say more about the factor structure. To
ascertain the value of each statement it might be beneficial to divide the questionnaire into six

separate questionnaires.

The factor analysis proposed a three-factor solution which is interesting, and worth further
investigation. The current study has provided insight into how different theoretical constructs
interact and are separated. Although inconclusive, it has shed light on potential cahellenges
regarding the current factor structure of the MST-f-questionnaire (Pensgaard & Hollingen,
2004).
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7. Limitations
The main limitation of the current study was the lack of access to enough subjects. Of a total of
135 clubs contacted, only 203 completed questionnaires were obtained. The total number of
attempted recruited athletes were around 2700, which provides a completion rate of under 10%.

Limited by both time and economical resources, further attempts of recruiting and completion
were not made.
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Appendices
Appendix A: Mental ferdighetstest — Fotball (A. Pensgaard & Hollingen, 2004)

Mental ferdighets
test - fotball

© 2004 Rettigheter: Anne Marte Pensgaard & Even Hollingen
Revidert januar 2005.
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Anne Marte Pensgaard & Even Hollingen

Idrettens hientals Treninzilere

Test: hentale ferdizheter

Hvor godt utviklet er dine mentale ferdigheter?

Vurder deg selv ut fra denne skalaen [Enmig1 2 3 4 5 6 7 8§ 910 Uenig]
Sett en ring rundt et tall for hvert spersmal nedover

1. Min kampplan bestar av klare arbeidsoppgaver
1 23 4 5 6 7 % 9 10

2. Jeg bruker ofte visualizering hvor jeg zer meg
selv gjore gode prestazjoner

1 23 4 56 7 8 9 10

3. Jeg har stor tro pa meg selv som fotballspiller

1 23 4 5 6 7 8 9 10

4. Jeg blir sjelden negativt stresset under en kamp
1 23 4 5 6 7 8 9 10

5. Jeg er god til & konzentrers meg selv om det er
mye forstyrrelser mndt meg

1

it

34 5 6 7 %8 0 10
6. Jeg er flink til & motivere meg selv

1

(o]

34 5 68 7 8 90 10

T.Jeg har utviklet reserveplaner dersom rutinens
jeg ensker  falge under kampen ikke er
gjennomfarbare

1

[

34 56 7 828 9 10

8. Jeg visualiserer ofte at jeg oppnir malene jeg
setter meg

10. Jeg kjenner razkt nar spenningsnivaet
(stresenivaet) blir for heyt

1

[ =]

34 56 7 8 9 10

11. Selv om jeg blir distrahert/forstyrret kan jeg
raskt gjenvinne snsket konsentrasjon

MENTAL FERDIGHETSTEST

12. Jeg vet hva som kreves for 3 na mine

mal, og jeg er villig til & satze det som
trengs for a klare dette

1 23 4 5 6 7 8 9 10

13. Futinene frem til kampetart falger jeg 1 den
grad jeg kan fordi jeg vet at dette gir meg de beste
forutsetninger for & gjere gode prestasjoner

1 2 3 4 5 6 7 8 9 10

14. Nér jeg visualiserer bruker jeg alle sanser (zer,
herer, lukter, smaker og kjenner bevegelzane)

1 23 4 5 6 7 8 9 10

15. Jeg har stor tro pé meg selv, oz forventer at jes
shal Iyddoes med det jeg setter mieg som maél

1 23 4 5 6 7 8 9 10

14. For mye stress farer sjelden til svake
prestasjoner

1

(2]

34 5 6 7 8 9 10

17. Min konzentrasjonsavme er svert god
sammenlignet mad de beste idrettsutererne jeg
konloarrerer mot

1 2 3 4 5 6 7 8 9 10

18. Jeg evaluerer béde kamper og treninger etter
mal jeg har satt meg

1 23 4 5 6 7 8 9 10

19, Mine kampforberedelser er like zode som de
beste fothallspillerne jeg spiller mot

1 23 4 5 6 7 8 9 10

20 Jeg vismaliserer ofte hvordan jeg skal lese
forslgellige arberdsoppgaver under frening

1 23 4 5 6 7 8 9 10

21. Jeg er flink til & finne positive sider ved meg
selv, og minne meg selv pa dette



22, Jeg vet hva jeg skeal gjere dersom jeg har for
lavt eller for hevt spenningsniva

1 2 3 4 5 6 7 8 9 10

23. Jeg har ingen problem med & holde god
konsentrazsjon under hele kampen

1 23 4 5 46 7 8 9 10
24, Jeg ensker sterkt & Iykckes 1 fotball
1 23 4 5 46 7 8 9 10

25, En av grunnene til at jeg presterer jewmt godt er
at kamprutinene mine er gode

1 2 3 4 5 6 7 8 9 10

28. Jeg bruker vizualizering som en del av
forberedelsene til trening og kamp

1 23 4 5 46 7 % 9 10
27. Under kampen tenker jeg stort sett positivt
1 23 4 5 46 7 % 9 10

28. Sper du treneren min vil han/hun =i at jeg er
god til 4 regulere spenningsniviet 1 enzket retning

1 23 4 5 46 7 %8 9 10

29, Sper du treneren min vil han/hun =i at jeg er
flimk til 3 holde konsentrazjonen gjennom
treningsalten

1 23 4 5 46 7 %8 9 10

30. Det 3 sette seg klare mal for hver treningzelt
hjelper meg til & gjennomfere gode treninger

1 2 3 4 5 6 7 8 9 10

31. Jeg evaluerer hver kamp for & trekkee l2rdom
av dette og & bruke disze erfaringene videre

1 23 4 5 6 7 8 9 10

32. Nar jeg visualizerer opplever jeg dette sterkt og
klart

1

]

34 56 7 8 9 10

33. Min selvtillit blir sjelden pavirket av andre
spillera

MENTAL FERDIGHETSTEST

Anne Marte Pensgoard & Even Hollingen
Idrettens hientals Trenmzal=re
Test: Mentale fordigheter

1 23 4 5 a6 7T 8 9 10

34, Sammenlignet med de beste | fotball som jeg
spiller met, har jeg god kontroll

OVEr spenningsnivaet

1 23 4 5 a6 7T 8 9 10

335, Jeg lar meg gjelden forstyrre av negative tanker
1 23 4 5 a6 7T 8 9 10

36. Jeg er villig til & sette fotballen foran alt for &
Ll best mulig

1 2 3 4 5 a6 7 8 9 10

37. Jeg er flink til & f2 frem folelsene som gjer meg
sikkeer og bestemt for kampen

1 23 4 5 6 7 8 9 10
38. Jeg er flink til & visualisere
1 23 4 5 6 7 8 9 10

39, Jeg tar vanskelige sifuasjoner som en
utfordring

1 23 4 5 6 7T 8 9 10

40. Jeg vet hnvilke situazjoner som kan pavirke
spenningsniviet i en negativ retning, og jeg vet
hva jeg skal gjore 1 slike situasjoner

1 23 4 5 6 7T 8 9 10

41. Jeg er flink til 4 skifte konsentrasjonsfelt
ettersom situasjonene forandrer zeg

1 23 4 5 6 7T 8 9 10

42, Jeg vet hva jeg mé utvikle meg
viterligere pé for & nd mine mal, og jeg er
mmnstilt pa & prioritere frening av disse
egenzkapens.

1 23 4 3 68 7T 28 9 10

Laad



SCORING FOTBALL ALDER:

EJONN:

For inn scoringene i tabellene, tallene i tabellen viser til spersmalet med samme nummer. Tall 1

tilsvarer altsa spersmdl nr. 1.

SCORINGS SYSTEM
Kamp- Visualisering Indre dialog & Spennings- Konsentrasjon Malszetting &
forberedelzer Selvtillit regulering motivasjon
1 2 4. 5 .
7 9 10. 11. 12
13 14. 15 16. 17. 18.
19 20. 21 22 23 24
25 26. 27 28. 29. 30
3 32 33 34 35 34,
kN 38 39 40. 41. 42
Sum:

Surnmer hver enkelt kolonne. Det beste resultatet
vil veere 7, allikevel vil en sum pd 23 eller lavere
vize at du behersker den enlelte fordighet godt.
Har du en score pa over 23 ber du vurdere om du
skal prioritere trening av den/disse ferdishetene.
Begynner du & trene enkelte mentale ferdigheter
har dette ofte en positiv pivirkning av andre
ferdigheter. Begynner du £ ks 4 mestre ziress
forer dette ofte til bedret konsentrasjonzevne.

Malzetting & motivasjon

Motivasjonskolonnen vizer hvor god duer til &
motivere deg selv, 1 bvilken grad du bruker mal
under trening og kamp, og hvor mye du er +illig il
i zatee for 3 gjere det godt 1 fotball. Har du en
score pé 25 eller heyere og ambizjoner om 4 gjere
det bra i fotball ber du se neermers pé hva du kan
gjere for 8 eke din motivasjon. Om du har en
hevere score er dette selveagt ikdee nepativt i zeg
selv. Det er helt greit a ikke ha ambisjoner om 2 fa
gode resultater 1 idrett. Vi tror imidlertid at mange
shuffelser kan imngas dersom en har et mer bevisst
forhold til hva som koeves av trening og innsats for
4 na sine mal.

Konzentrasjon

Det 4 kunne opprettholde konsentrasjon over tid,
lunne raskt komme tilbake il snsket konsentragjon
om en blir forstyrret, og mestre de spesifikle
konsentrasjonskravene den enkelte idrett stiller er
en sentral egenskap & trene om en vil gjere det godt

MENTAL FERDIGHETSTEST

1 idrett. Har du en score pa over 25 ber du vurdere
o du skal pricritere opptrening av denne
ferdigheten.

Indre dialog & Selwtillit

Skal en Iyldees 1 fothall koeves det god selvtillit. En
gvak eelvtillit vil sannsynligviz pavirke det meste
du foretar deg 1 idretten pé en lite punstiz méte

Spenningsregulering ]

Fegulering av spenningsnivaet 1 ensket retning er
en svert sentral ferdighet a mestre inmenfor
konlorranseidretten. Du ma kjenne deg selv 1
forhold fil hvilke sitwasjoner du opplever stress,
hvordan dette fiales og hva du kan gjere for &
mestre dette.

Visualisering

Det er svert {2 toppidrettsutevere som ikde bruker
visualizering som en del av den daglige treningen
og under forberedelzene til konlouranse kamp.
Skal wvisualizermgen ha best mulig effekt ma du
bruke alle falelser; hersel, lukt, smak, kroppslige
falelser og sy

Kampforberedelser

Eampforberedalzer er en slags samleseld: av
mentale ferdigheter som du mestrer. Det & ha et
bevizst forhold til hiva en skal gjere 1 de forskjellige
forberedelzesfazene til kamp og hva en skal gjere i
kampen, vil legge forholde til rette for gode
prestasjoner.




Appendix B: the English version of the MST

10.
11.
12.

13.

14.
15.
16.

17.

18

19

20

21

22

| have clear tasks during a match

| often use imagery by seeing myself performing

| have confidence in my own abilities as an athlete

I don’t become stressed in a negative way during a match
I rarely lose concentration when I’m performing

| am good at motivating myself

I have back-up plans in case my routines during a game gets interrupted
| often visualize myself reaching my goals

I have confidence in myself in most situations

I quickly recognize if my arousal level has grown too high
| regain correct focus quickly if I get distracted

I know what it takes to reach my goals and I am willing to do what is needed to reach
them

| follow my pre-performance routines as closely as possible, because | know this will
give me the best possibilities to perform well

When | visualize, |1 use all senses (sight, hearing, smell, movement and touch)
| believe in myself, and expect that | will reach my goals

High levels of stress don't negatively affect my performance

My concentration skill is very good compared to my opponents

. | evaluate every match and practice based on my own development goals

. I am as prepared for competition as my strongest opponents

. | often visualize how | could solve different tasks during training

. I am good at reminding myself of my qualities and strengths

. I know if my arousal level is too low or too high
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23
24
25
26

27

28.

29.

30.
31.

32.
33.
34.
35.
36.

37.

38.
39.

40.

41.
42.

. I maintain a high level of concentration during the entire match

. I strongly want to succeed in football

. | perform well because I can rely on my match plan

. 1 use imagery to prepare for trainings and matches

. I have mostly positive thoughts during matches

If you ask my coach, he/she will say that I am good at regulating my arousal level

If you ask my coach, he/she will say that | am good at staying concentrated during
training

Setting clear goals for each exercise helps me perform better in training

| evaluate every match to learn from them, and to use this experience in future
matches

When | visualize, the image is strong and clear

My self-confidence is not affected by the strength of my opponents

Compared to my strongest opponents, | control my arousal level well

| am rarely distracted by negative thoughts

| prioritize football more than anything else, so | can become as good as possible

| am skilled at getting in the right mindset to feel secure and confident before each
match

| am good at visualizing
| see difficult situations as challenges

I know what situations that affects my arousal negatively, and I know how to handle
it

| am good at regaining focus when situations change unpredictably

I know in what areas | have to improve in order to reach my goals, and | am
determined to prioritize the training of these skills
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Appendix C: Approval from NSD

Anne Marte Pensgaard
Posthoks 4014 Ulleval stadion
0806 OSLO

Var dato: 23.08.2018 Var ref: 60454 / 3/ BGH Deres dato: Deres ref:

Vurdering fra NSD - Norsk senter for forskningsdata AS - anonym
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Se vire nettsider eller ta kontakt dersom du har sparsmal. Vi ensker lykke til med prosjektet!
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Appendix D: Participation request
S
Som deltager i Norges fire hayeste divisjoner for menn, eller Toppserien for kvinner, inviteres dere til & delta i en historisk kartlegging av norske fotballspillere.

For farste gang vil det kartlegges mentale ferdigheter hos norske fotballspillere, og mélet er & finne et referansepunkt for hva som kreves for & spille pa det @verste nivéet i Norge.

Kartleggingen blir giennomfart gjennom en nettbasert sperreundersgkelse som tar 5-10 minutter for hver enkelt spiller.

Alt dere trenger & gjere er a videreformidle linken nedenfor til spillerne gjiennom en lukket Facebook-gruppe, Messenger, SMS, E-mail etc.. Undersekelsen er anonym.

https:/fwww.survey-xact.dk/LinkCollector2key=CaLN7UBCCE12

Haper dere @nsker & bidra til at bevisstheten rundt mentaltrening eker, og at forskningen pa dette feltet i norsk sammenheng videreutvikles gjennom & delta i dette mastergradsprosjektet

Gjerne bekreft at denne mailen er mottatt og om dere gnsker/ikke gnsker & delta.

Hvis denne mailen ikke lenger er tilknyttet klubben, sa haper jeg at dere kan videresende den til riktg mottaker.

Mvh
Ola Sydow Rasmussen

v/ Norges Idrettshogskole
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Appendix E: Table 2

Table 2: Factor loadings using Kaiser’s criterion

Pattern Matrix?

Factor

1

2

5.7 I am good at regaining focus when situations change unpredictably

5.5 If you ask my coach, he/she will say that | am good at staying concentrated during training
5.4 | maintain a high level of concentration during the entire match

1.7 | am skilled at getting in the right mindset to feel secure and confident before each match
5.1 I rarely lose concentration when I’m performing

3.7 | see difficult situations as challenges

4.6 Compared to my strongest opponents, | control my arousal level well

4.5 If you ask my coach, he/she will say that | am good at regulating my arousal level

5.2 | regain correct focus quickly if | get distracted

3.5 I have mostly positive thoughts during matches

3.6 My self-confidence is not affected by the strength of my opponents

5.6 | am rarely distracted by negative thoughts

2.3 When | visualize, I use all senses (sight, hearing, smell, movement and touch)

1.2 | have back-up plans in case my routines during a game gets interrupted

5.3 My concentration skill is very good compared to my opponents

4.4 1 know if my arousal level is too low or too high

4.7 | know what situations that affects my arousal negatively, and | know how to handle it
6.6 | prioritize football more than anything else, so | can become as good as possible

6.2 | know what it takes to reach my goals and | am willing to do what is needed to reach them
6.4 | strongly want to succeed in football

6.7 | know in what areas | have to improve in order to reach my goals, and | am determined to prioritize the
training of these skills

3.1 I have confidence in my own abilities as an athlete

3.2 | have confidence in myself in most situations

3.4 1 am good at reminding myself of my qualities and strengths

3.3 I believe in myself, and expect that I will reach my goals

6.1 | am good at motivating myself

2.7 | am good at visualizing

2.6 When | visualize, the image is strong and clear

2.5 | use imagery to prepare for trainings and matches

2.1 | often use imagery by seeing myself performing

6.5 Setting clear goals for each exercise helps me perform better in training

1.6 | evaluate every match to learn from them, and to use this experience in future matches
2.4 1 often visualize how | could solve different tasks during training

6.3 | evaluate every match and practice based on my own development goals

2.2 | often visualize myself reaching my goals

4.1 I don’t become stressed in a negative way during a match

4.3 High levels of stress don't negatively affect my performance

1.3 | follow my pre-performance routines as closely as possible, because | know this will give me the best
possibilities to perform well

1.5 | perform well because | can rely on my match plan

4.2 1 quickly recognize if my arousal level has grown too high

1.1 I have clear tasks during a match

1.4 1 am as prepared for competition as my strongest opponents

.565
.563
.540
.539
451
440
429
407

.395

-.562
-.548

.594
.552
417
.379

.788
.635
613
518

.796
.750
.635
.621

-778
=777
-775
-.678
-.535
-417
-.407
-.386

.644
.555

.588

.563
.529
.370
.368

Extraction Method: Principal Axis Factoring.
Rotation Method: Oblimin with Kaiser Normalization.
a. Rotation converged in 26 iterations.
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Appendix F: Table 3
Table 3: Parallel analysis (Monte Carlo-simulation) with permutated data (n=1000)

Factor Raw data (eigenvalue) Means (0.5) Percentile (0.05)
1 13.70 1.22 1.33
2 3.67 1.10 1.18
3 2.99 1.01 1.10
4 1.43 0.93 1.01
5 1.22 0.86 0.95
6 0.97 0.80 0.87
7 0.71 0.74 0.80
8 0.67 0.69 0.75




Appendix G: Table 4

Table 4: Factor loadings of the MST using parallel analysis (Monte Carlo-simulation)

Pattern Matrix?

5.6 | am rarely distracted by negative thoughts

3.6 My self-confidence is not affected by the strength of my opponents

4.1 T don’t become stressed in a negative way during a match

4.6 Compared to my strongest opponents, | control my arousal level well

4.4 1 know if my arousal level is too low or too high

4.3 High levels of stress don't negatively affect my performance

5.3 My concentration skill is very good compared to my opponents

3.5 | have mostly positive thoughts during matches

4.7 | know what situations that affects my arousal negatively, and | know how to handle it
5.2 | regain correct focus quickly if | get distracted

6.2 | know what it takes to reach my goals and | am willing to do what is needed to reach them
6.4 | strongly want to succeed in football

6.7 | know in what areas | have to improve in order to reach my goals, and | am determined to prioritize the training of these

skills
6.6 | prioritize football more than anything else, so | can become as good as possible
6.3 | evaluate every match and practice based on my own development goals

1.3 | follow my pre-performance routines as closely as possible, because | know this will give me the best possibilities to

perform well

1.5 | perform well because | can rely on my match plan

1.4 1 am as prepared for competition as my strongest opponents

1.6 | evaluate every match to learn from them, and to use this experience in future matches
2.7 | am good at visualizing

2.6 When | visualize, the image is strong and clear

2.5 | use imagery to prepare for trainings and matches

2.1 | often use imagery by seeing myself performing

2.3 When | visualize, I use all senses (sight, hearing, smell, movement and touch)

2.4 | often visualize how I could solve different tasks during training

6.5 Setting clear goals for each exercise helps me perform better in training

1.2 | have back-up plans in case my routines during a game gets interrupted

2.2 | often visualize myself reaching my goals

3.1 I have confidence in my own abilities as an athlete

3.2 | have confidence in myself in most situations

3.3 | believe in myself, and expect that | will reach my goals

5.1 I rarely lose concentration when I’m performing

6.1 1 am good at motivating myself

3.4 1 am good at reminding myself of my qualities and strengths

1.1 I have clear tasks during a match

5.4 | maintain a high level of concentration during the entire match

5.5 If you ask my coach, he/she will say that | am good at staying concentrated during training
4.2 1 quickly recognize if my arousal level has grown too high

5.7 1 am good at regaining focus when situations change unpredictably

1.7 1 am skilled at getting in the right mindset to feel secure and confident before each match
4.5 If you ask my coach, he/she will say that | am good at regulating my arousal level

3.7 | see difficult situations as challenges

.818
.781
.666

.655
.529
.520

493
AT8
391

.383

371

372

455
375

415

.842
.809
.730
.556
461
442
412
408

-.368

-414

-.486

-713

-.673

-.589

-.498

-.435

-.407

-.387

-.387
-.526
-.504
-.493
-.428
-.403
-.389

Extraction Method: Principal Axis Factoring.

Rotation Method: Oblimin with Kaiser Normalization.
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Eigenvalue

Appendix H: Figure 1

Scree Plot - MST

Point of inflexion
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Figure 1: Scree plot with point of inflexion
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Appendix I: Table 5
Table 5: Factor loadings of the scree test (Cattell, 1966)

Pattern Matrix?

Factor

Items 1 2 3
5.6 | am rarely distracted by negative thoughts .803
4.1 I don’t become stressed in a negative way during a match .780
3.5 | have mostly positive thoughts during matches 734
3.6 My self-confidence is not affected by the strength of my opponents 718
5.7 1 am good at regaining focus when situations change unpredictably .696
5.1 | rarely lose concentration when I’m performing .686
5.2 | regain correct focus quickly if | get distracted .682
4.6 Compared to my strongest opponents, | control my arousal level well .660
3.2 | have confidence in myself in most situations .641
5.4 | maintain a high level of concentration during the entire match .587
3.7 | see difficult situations as challenges 572
5.3 My concentration skill is very good compared to my opponents .569
1.7 1 am skilled at getting in the right mindset to feel secure and confident before each match .565
4.4 1 know if my arousal level is too low or too high 537
4.7 | know what situations that affects my arousal negatively, and | know how to handle it .528
3.1 1 have confidence in my own abilities as an athlete .508 428
3.4 1 am good at reminding myself of my qualities and strengths 480
4.5 If you ask my coach, he/she will say that | am good at regulating my arousal level 473
5.5 If you ask my coach, he/she will say that | am good at staying concentrated during training 434
4.3 High levels of stress don't negatively affect my performance 420
6.4 | strongly want to succeed in football .818
6.2 | know what it takes to reach my goals and | am willing to do what is needed to reach them 799
1.3 | follow my pre-performance routines as closely as possible, because | know this will give me the best possibilities to perform w 747
6.7 | know in what areas I have to improve in order to reach my goals, and | am determined to prioritize the training of these skills 711
6.3 | evaluate every match and practice based on my own development goals .665
1.6 | evaluate every match to learn from them, and to use this experience in future matches .604
1.4 1 am as prepared for competition as my strongest opponents 551
6.1 I am good at motivating myself .365 531
3.3 I believe in myself, and expect that | will reach my goals 405 522
2.1 | often use imagery by seeing myself performing 516
1.5 | perform well because | can rely on my match plan 510
1.1 1 have clear tasks during a match 431 458
6.5 Setting clear goals for each exercise helps me perform better in training 449 406
6.6 | prioritize football more than anything else, so | can become as good as possible .389
4.2 1 quickly recognize if my arousal level has grown too high
2.2 | often visualize myself reaching my goals
2.6 When | visualize, the image is strong and clear 694
2.7 1 am good at visualizing .639
2.5 1 use imagery to prepare for trainings and matches 427 554
1.2 | have back-up plans in case my routines during a game gets interrupted 540
2.3 When | visualize, | use all senses (sight, hearing, smell, movement and touch) 489
2.4 1 often visualize how | could solve different tasks during training AT73
Eigenvalues 14.02 3.40 3.33
% of variance 33.78 9.52 8.00
o .94 91 .82
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