
tbacon
Typewritten Text
Scoring the TOPS without scoring instructions using informationfrom Journal Articles (very intelligent).1. Use Table 3 and 4 from the journal article below to identify subscale items, then simple add up the items identified for each scale.2.  Some of the items are "reverse scored" (to avoid participant biais- inattention) so WATCH OUT!!!!!3. You may find that using pretty colored highlighters makes you task easier and more pleasant (different color for every subscale).

tbacon
Typewritten Text



Confirmatory factor analysis of the Test of Performance
Strategies (TOPS) among adolescent athletes

ANDREW M. LANE,1* CHRIS HARWOOD2 and PETER C. TERRY,3

COSTAS I. KARAGEORGHIS4

1School of Sport, Performing Arts and Leisure, University of Wolverhampton, Walsall Campus, Gorway Road, Walsall

WS1 3BD, UK, 2School of Sport and Exercise Sciences, University of Loughborough, Loughborough LE11 3TU, UK,
3Department of Psychology, University of Southern Queensland, Toowoomba, QLD 4350, Australia, and 4Department

of Sport Sciences, Brunel University, Osterley Campus, Borough Road, Isleworth, Middlesex TW7 5DU, UK

Accepted 19 February 2004

The aim of the present study was to examine the factorial validity of the Test of Performance Strategies (TOPS;

Thomas et al., 1999) among adolescent athletes using confirmatory factor analysis. The TOPS was designed to

assess eight psychological strategies used in competition (i.e. activation, automaticity, emotional control, goal-

setting, imagery, negative thinking, relaxation and self-talk,) and eight used in practice (the same strategies

except negative thinking is replaced by attentional control). National-level athletes (n=584) completed the 64-

item TOPS during training camps. Fit indices provided partial support for the overall measurement model for

the competition items (robust comparative fit index= 0.92, Tucker-Lewis index= 0.88, root mean square error

of approximation=0.05) but minimal support for the training items (robust comparative fit index= 0.86,

Tucker-Lewis index= 0.81, root mean square error of approximation=0.06). For the competition items, the

automaticity, goal-setting, relaxation and self-talk scales showed good fit, whereas the activation, emotional

control, imagery and negative thinking scales did not. For the practice items, the attentional control, emotional

control, goal-setting, imagery and self-talk scales showed good fit, whereas the activation, automaticity and

relaxation scales did not. Overall, it appears that the factorial validity of the TOPS for use with adolescents is

questionable at present and further development is required.
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Introduction

The quest to nurture talent has contributed to the

greater involvement of applied sport psychologists with

adolescent athletes (Bloom, 1985; Csikzentmihalyi et al.,

1993; Côté, 1999). Encouraging athletes to use psycho-

logical skills during their formative years may promote

better coping skills once they mature. For the practi-

tioner and researcher alike, it may be more important to

investigate the development and application of psycho-

logical skills among aspiring young athletes than among

their more mature counterparts. Benefits of integrating

psychological skills training into youth sport pro-

grammes have been proposed by researchers in the areas

of stress (e.g. Hanton and Jones, 1999), achievement

motivation (e.g. Harwood and Swain, 2001) and the

psychological characteristics of peak performance (e.g.

Gould et al., 2002), all of whom advocated developing

psychological skills at a young age.

Recently, within national governing bodies of sport in

the UK, increased emphasis has been placed on

identifying and nurturing talented athletes via the

World Class Potential plans, funded by the National

Lottery1. Hence, methods of gaining insight into

existing psychological skills among young athletes have

an important role to play in helping to determine

individual requirements for psychological skills training

and practitioner support offered to athletes through

such schemes.

The assessment of psychological skills is often

recognized as an integral part of the work of applied

sport psychologists (see Chartrand et al., 1992; White,

1993; Smith et al., 1995; Taylor, 1995; Hardy et al.,

1996; Thomas et al., 1999). One way of measuring the

mental skills of athletes is to use psychological ques-

tionnaires or inventories, but the utility of such

instruments depends fundamentally upon their psycho-
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et al. (1999) provided some evidence to support the

factorial validity of the TOPS among a heterogeneous

sample of adults and adolescents, researchers should test

the generalizability of measures for different populations

of interest (Schutz and Gessaroli, 1993; Schutz, 1994;

Anastasi andUrbina, 1997). Researchers should also use

the most stringent methods to assess validity (Schutz,

1994). The present study was designed to address both

objectives by testing the measurement models for

competition and practice presented by Thomas and

associates, using confirmatory techniques.

Results indicated that neither measurement model

adequately fitted the data, although the competition

model showed better fit than the practice model. At the

subscale level, many scales showed very good fit, others

less so. More specifically, for the competition items, the

automaticity, goal-setting, relaxation and self-talk scales

showed good fit, whereas the activation, emotional

control, imagery and negative thinking scales could be

improved significantly. For the practice items, the

attentional control, emotional control, goal-setting,

imagery and self-talk scales showed good fit, whereas

Table 3. Factor loadings for competition items by subscale

Subscale Item Factor loading Error

Goal-setting I set very specific goals for competition 0.752 0.659

I set personal performance goals for a competition 0.751 0.661

During competition I set specific result goals for myself 0.730 0.683

I evaluate whether I achieve my competition goals 0.595 0.804

Automaticity During competition, I don’t think about performing much – I just let it happen 0.732 0.682

During competition I perform on ‘automatic pilot’ 0.660 0.751

During competition, I play/perform instinctively with little conscious effort 0.650 0.760

I perform at competitions without consciously thinking about it 0.549 0.836

My emotions keep me from performing my best at competitions 0.811 0.585

Emotional control My emotions get out of control under the pressure of competition 0.776 0.631

When something upsets me during a competition, my performance suffers 0.469 0.883

When I make a mistake in competition, I have trouble getting my concentration

back on track

0.412 0.911

Imagery I rehearse my performance in my mind at competitions 0.845 0.535

I imagine my competitive routine before I do it at a competition 0.815 0.579

At competitions, I rehearse the feel of my performance in my imagination 0.710 0.704

I visualize my competition going exactly the way I want 0.559 0.829

Activation I do what needs to be done to get psyched up for competitions 0.740 0.672

I psych myself up at competitions to get ready to perform 0.599 0.801

I can increase my energy to just the right level for competitions 0.573 0.819

I can raise my energy level at competitions when necessary 0.490 0.872

Self-talk I say things to myself to help my competitive performance 0.736 0.677

I manage my self-talk effectively during competition 0.716 0.698

I have specific cue words or phrases that I say to myself to help my performance

during competition

0.541 0.841

I talk positively to myself to get the most out of competitions 0.759 0.651

Relaxation I am able to relax if I get too nervous at a competition 0.815 0.580

When I need to, I can relax myself at competitions to get ready to perform 0.745 0.667

When pressure is on at competitions, I know how to relax 0.708 0.706

I find it difficult to relax when I am too tense at competitions 0.571 0.821

Negative thinking My self-talk during competition is negative 0.688 0.725

I keep my thoughts positive during competitions 0.648 0.761

During competition I have thoughts of failure 0.644 0.765

I imagine screwing up during a competition 0.634 0.773
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the activation, automaticity and relaxation scales could

be improved.

At the individual item level, 84% of items showed

good to excellent loadings on their hypothesized factor.

Some specific items showed weak loadings, in particular

on the practice scales for activation and automaticity.

Several possible steps could be taken to address these

limitations. For example, weak factor loadings can

indicate that participants did not comprehend the

meaning of an item in the context of the factor it was

intended to represent. In such cases, an item might be

reworded to aid clarity. Also, given that the original

validation procedures were geared primarily towards

adult athletes, it is possible that the language used in

some items is inappropriate for adolescents. For

example, in the automaticity scale, the item ‘during

competition I perform on automatic pilot’ requires

understanding of the concept of an automatic naviga-

Table 4. Factor loadings for practice items by subscale

Subscale Item Factor loading Error

Goal setting I have very specific goals for practice 0.861 0.508

I set goals to help me use practice time effectively 0.696 0.718

I don’t set goals for practices, I just go out and do it 0.620 0.785

I set realistic but challenging goals for practice 0.644 0.765

Automaticity During practice, my movements and skills just seem to flow naturally from one to

another

0.678 0.735

During practice sessions, I just seem to be in a flow 0.624 0.782

At practice, I can allow the whole skill or movement to happen naturally without

concentrating on each part of the skill

0.583 0.813

During practice, I don’t think about performing much – I just let it happen 0.323 0.947

Emotional control I have trouble controlling my emotions when things are not going well at practice 0.838 0.546

When things are going poorly in practice, I stay in control of myself emotionally 0.602 0.799

When I perform poorly in practice, I lose my focus 0.587 0.809

I get frustrated and emotionally upset when practice does not go well 0.551 0.835

Imagery At practice, when I visualize my performance, I imagine what it will feel like. 0.729 0.684

I rehearse my performance in my mind before practice 0.681 0.732

At practice, when I visualize my performance, I imagine watching myself as if on a

video replay

0.615 0.788

During practice, I visualize successful past performances 0.605 0.796

Activation I practise energizing myself during training sessions 0.724 0.690

I practise a way to energize myself 0.658 0.753

I have difficulty increasing my energy level during workouts 0.286 0.958

I have trouble energizing myself if I feel sluggish during practice 0.264 0.965

Self-talk I motivate myself to train through positive self-talk 0.754 0.657

I talk positively to myself to get the most out of practice 0.696 0.718

I say things to myself to help my practice performance 0.614 0.789

I manage my self-talk effectively during practice 0.596 0.803

Relaxation I practise using relaxation techniques at workouts 0.809 0.588

I practise a way to relax 0.778 0.628

I use practice time to work on my relaxation technique 0.650 0.760

I relax myself at practice to get ready 0.415 0.910

Attentional control During practice, I focus my attention effectively 0.664 0.748

My attention wanders while I am training 0.633 0.774

I have trouble maintaining my concentration during long practices 0.579 0.815

I am able to control distracting thoughts when I am training 0.512 0.859
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