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Abstract
Purpose: In order to spend training time efficiently, insight in factors that relate to the development of sport performance is highly relevant for competitive athletes and their trainers/coaches. Purpose is to unravel the value of
metacognitive skills (MCS) and intrinsic motivation for current and future
sport performance level. Methods: Talented youth athletes (n = 103) active in
field hockey, basketball and soccer filled in questionnaires for IM and MCS.
Level of sport performance was expressed by an adjusted version of the formula for Eliteness of Swann et al. (2015). Correlations between IM, MCS and
current sport performance level were calculated and followed by structural
equation modelling and regression analysis. For a subsample (n = 41), level of
performance was also determined one year later (“future performance level”).
Results: Results show that, in contrast to IM (r = −.10), MCS are positively
related to current sport performance level (r = .33, p < .05). IM is an underlying factor for MCS (r = .46, p < .05). Regression analyses show that 11% of
variance in current performance level (p < .05) and 18% in future performance level can be explained by MCS. Conclusion: MCS are positively related to sport performance level in youth athletes, not only in the here and
now, but even more over one year. With IM as underlying factor, using MCS
and especially reflection, may help youth athletes to improve their sport performance.
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1. Introduction
To understand talent development and the attainment of excellence, a mulDOI: 10.4236/psych.2020.112021
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ti-disciplinary approach seems to be essential (Johnston et al., 2018). Multidimensional performance characteristics underpin an athlete’s performance level
in sports (Elferink-Gemser et al., 2011). They are categorised into anthropological, physiological, technical, tactical and psychological skills (Elferink-Gemser et
al., 2004, 2018). With talent development clearly being a multidimensional
process, the psychological skills are considered to be a catalyst in reaching elite
performance level (MacNamara et al., 2010) as they regulate and facilitate the
enhancement of psychological skills that impact upon talent development
(Dohme et al., 2017).
Given the necessity to invest the requisite time to practice, to stay committed
to the development process and to achieve excellence (Thomas & Thomas, 1999),
it is anticipated that skills underpinning deliberate practice are associated with
effective development (Bailey & Morley, 2006). For example, Gould, Diffenbach
and Moffet (2002) imply that Olympic athletes have higher levels of commitment, while they engage in more extensive mental preparation than their novices’ peers, skills that are necessary for both the acquisition and manifestation of
expertise.
Among the psychological factors, motivation is found to be an important predictor of performance level, especially intrinsic motivation (Pelletier et al., 1995;
Cerasoli et al., 2014). Intrinsic motivation is thought to be an important and
strong drive in reaching high levels of performance (Moreno et al., 2010). Intrinsic motivation is highly autonomous behaviour to achieve a certain goal (Martens & Webber, 2002) and can be differentiated into three types of goals to be
intrinsically motivated for; intrinsic motivation to know, to perform and to experience (Pelletier et al., 1995). Intrinsic motivation to know can be described as
performing an activity for the satisfaction of learning something new. Intrinsic
motivation to perform is also known as mastery motivation, task-orientation or
efficacy-motivation. This type of intrinsic motivation is driven by the need for
competence and satisfaction is derived from accomplishing things. The final
type of intrinsic motivation is based on the excitement and enjoyment of experiencing the sensations of an activity (Pelletier et al., 1995).
Various studies have shown a relation between intrinsic motivation and performance level (Deci & Ryan, 2000; Moreno et al., 2010; Bartholomew et al.,
2009), however, less is known about the mechanism. Intriguing questions are:
why do athletes who are more intrinsically motivated perform better? Is that because they train more or train more efficiently? The explanation may partly lie in
an athlete’s use of metacognitive skills. In the sports domain, the use of metacognitive skills has been correlated to the performance level of talented youth
athletes (Jonker et al., 2010). Cleary and Zimmerman (2001) identify psychological success skills (e.g., more specific goals, high levels of self-efficacy and other
strategies) that distinguished good athletes from the best. Supporting these findings, talented youth athletes have shown to distinguish themselves from their
less talented peers by their self-assessed metacognitive skills (Jonker et al., 2010).
Further support comes from Toering et al. (2011) implying that self-regulated
DOI: 10.4236/psych.2020.112021
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players are more proactive at learning. In addition, metacognition is the awareness and knowledge about ones thinking (Jonker et al., 2011b; Toering et al.,
2012). Skills as planning, reflecting and evaluating are considered to be metacognitive and can be seen as a tool to obtain a certain goal for talented youth
athletes. This includes determining how to solve a problem before starting (i.e.,
planning), setting goals to improve based on ones strengths and weaknesses (i.e.,
reflection), and checking the learning process and the result after execution (i.e.,
evaluation) (Jonker, 2011a).
In the field of sport performance development, little is known about the exact
roles of intrinsic motivation and the use of metacognitive skills in relation to
each other and to performance level. In order to spend training time efficiently,
insight in factors that relate to the development of sport performance is highly
relevant for competitive athletes and their trainers/coaches. Therefore, the overall purpose of the current study was to gain insight into how intrinsic motivation
(IM) and the use of metacognitive skills (MCS) correlate to performance level in
the here and now and to future performance level in talented youth athletes.
Based on previous studies, IM and the use of MCS are hypothesized to play a
role in establishing the current and future performance level of youth athletes.

2. Method
2.1. Participants
For the statistical analyses, the sample size should be 10 observations per variable (Bentler & Chou, 1987; Bollen, 1989), requiring at least 90 observations for
the current study. Because the school requested to include all eligible student-athletes, the final sample consists of 103 participants (n = 64 male and n =
39 female). All participants attended education at the ‘Elite Sports Talent’ school
in Groningen, The Netherlands. This is a secondary school for talented youth
athletes, who have a talent or top sport status according to the NOC * NSF and
the relevant sports federation (Stichting Loot, 2019). They were aged between 12
and 17 years (Mage = 13.82, SD = 1.37) and active in one of 3 team sports: field
hockey (n = 11), basketball (n = 41) and soccer (n = 51). They competed at regional (n = 6), provincial (n = 7), district (n = 24), national (n = 63) or international level (n = 3). They had a minimum of 3 training hours per week (Mhours
= 9.49, SD = 2.62) and started with their sport between 3 and 12 years (Mage =
6.49, SD = 2.06). Sports performance one year later was monitored for a subsample of 41 (n = 27 male and n = 14 female). These participants were aged between 14 and 17 years (Mage = 15.44, SD = .95) and divided over the sports: field
hockey (n = 5), basketball (n = 16) and soccer (n = 20). They competed at regional (n = 1), provincial (n = 3), district (n = 9), or national level (n = 28). They
had a minimum of 4 training hours per week (M hours = 12.01, SD = 3.69) and
started with their sport between 3 and 12 years (Mage = 6.39, SD = 2.13).

2.2. Procedures
Ethical approval was obtained from the university’s ethical committee. All parDOI: 10.4236/psych.2020.112021
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ticipants signed an informed consent form, and at least one parent/guardian
signed an informed consent form as well.
Each participant filled in a sport specific questionnaire during school time of
approximately 30 minutes. This questionnaire contains general questions about
the participants sports history as well as validated sport psychological questionnaires. Data was collected through the online survey program Qualtrics. The
questionnaire was compatible for computer, tablet or smartphone. Assistance
was present at each testing session by well-trained test leaders to answer questions about the questionnaire in case of indistinctness. Participants who did not
fill in at least 75% of the answers per scale were excluded from further analysis.

2.3. Performance Level
To estimate the performance level of the youth athletes a derivative of the proposed formula for “Eliteness”/expertise of athletic sample of Swann, Moran &
Piggott (2015) was used:
[(score athlete’s highest standard of performance + score success at the athlete’s highest level + score years of experience at the athlete’s highest level/2)/3] *
[(score competitiveness of sport in athlete’s country + score global competitiveness of sport)/2].
This formula is thought to give an indication of the relative performance level
of athletes and can be used to compare the performance level of athletes among
different sports (Swann et al., 2015). However, using this formula for the youth
athletes leads to a few difficulties. Due to the variety in age and starting age the
youth athletes are all at different stages of talent development. Therefore, years
of experience at highest level and success at highest level are not fair indicators
of performance level in this group, since some of the participants are not old
enough or did not get the chance to compete at the highest level yet. Based on
that the formula was adjusted to give an indication of the “Eliteness”/expertise of
the youth athletic sample to:
[(“score talented youth athlete’s highest standard of performance” + “score
training hours per week”)/2] × [(“score national competitiveness sport” + “score
global competitiveness sport”)/2]
The score of the highest standard of performance was based on the highest
level of performance the youth athlete competed at. Performing at regional, provincial or district level was awarded 2 points, national level 3 points and international level 4 points as shown in Table 1. Further a score for the training hours
per week of the talented youth athletes was included. This is thought to give an
indication of the investment in sports (Swann et al., 2015) and talented youth
athletes who train more have shown to play at higher competitive level (Elferink-Gemser et al., 2015; Jonker, Elferink-Gemser, Tromp, Baker, & Visscher,
2015). Scores on the training hours per week were based on the categorization of
Jonker et al. (2015): 3 to 6 hours of training per week was awarded 2 points, 6 to
9 hours per week 3 points and 9 or more hours per week 4 points.
DOI: 10.4236/psych.2020.112021
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Table 1. For field hockey, basketball and soccer the specific scoring of the athlete specific
performance indicators and the National and Global competitiveness are displayed.
Higher scores indicate higher levels of performance or competitiveness. These scores are
used to calculate the performance level in each youth athlete using the adjusted formula
of Swann et al. (2015).
Field Hockey (n = 11)

Highest
standard of
Performance

Training
hours
per week

Basketball (n = 41)

Soccer (n = 51)

1=

Recreational

1=

Recreational

1=

Recreational

2=

Regional,
Provincial
or District

2=

Regional,
Provincial
or District

2=

Regional,
Provincial
or District

3=

National

3=

National

3=

National

4=

International

4=

International

4=

International

1=

<3 hours

1=

<3 hours

1=

<3 hours

2=

3 - 6 hours

2=

3 - 6 hours

2=

3 - 6 hours

3=

6 - 9 hours

3=

6 - 9 hours

3=

6 - 9 hours

4=

>9 hours

4=

>9 hours

4=

>9 hours

National
competitiveness

3 points

1 point

4 points

Global
competitiveness

2 points

4 points

4 points

The athlete’s success at highest level and years of experience at highest level
were excluded from the formula.
The score for the competitiveness of a sport in the Netherlands was based the
participants register of the year 2016 of the Dutch Olympic committee (NOC *
NSF, 2017). Field hockey, basketball and soccer were ranked based on the number of registered participants. According to the formula of Swann et al. (2015) 1
point was awarded for sports ranking outside the national top 10, between top 5
and top 10 a score of 2 points is awarded, between top 2 and top 5 a score of 3
points is awarded, and the national number one sport is awarded with 4 points.
Global competitiveness was based on the international popularity of the sport,
calculated through the most visited sport news sites of the 16 biggest countries,
corrected for the wealth and population of the country (Brown, 2017). Olympic
sports, ranking outside the global top 10 (field hockey) was awarded 2 points.
Global top 5 sports were awarded 4 points; soccer and basketball.
Based on this formula a score between 1 and 16 was awarded to each talented
youth athlete, in which 1 represented a relatively low performance level and 16
very high performance level. For example: a Dutch field hockey player competitive at national level, training 7 hours per week will end up with a score: ((3 +
3)/2) × ((3 + 2)/2) = 7.5.

2.4. Instruments
The Sport Motivation Scale (SMS) was used to measure IM to know, IM to perform and IM to experience. All three variables consist of 4 items scoring on a
DOI: 10.4236/psych.2020.112021
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7-point Likert-scale from strongly disagree to strongly agree (Pelletier et al.,
1995). Internal consistencies in this sample were .915 for IM to know, .848 for
IM to perform and .840 for IM to experience. According to the criterion of .70
(Nunnally, 1978) the Cronbach’s coefficients were of sufficient internal consistency.
The frequency of use of reflection, evaluation and planning were collected
through the sport specific Self-Regulation of Learning - Self-Report Scale
(SRL-SRS) (Toering et al., 2012; Toering, Jordet, & Ripegutu, 2013) based on
Zimmerman’s theory about self-regulated learning (Zimmerman, 1989). Reflection (9 items), evaluation (6 items) and planning (7 items) were scored on a
5-point Likert-scale from never to always. The internal consistencies in this
sample for reflection were .865, for evaluation .870 and for planning .785. According to the criterion of .70 (Nunnally, 1978) the Cronbach’s coefficients were
of sufficient internal consistency.

2.5. Data Analysis
Data was collected in IBM SPSS Statistics 23. Mean scores, standard deviations
and correlation matrices were calculated using SPSS for the use of metacognitive
skills (reflection, evaluation and planning), IM (-to know, -to perform and -to
experience) and performance level.
The hypothetical model was based on theory from literature. IM to know, -to
perform and -to experience are expected to load on to IM (Pelletier et al., 1995).
IM is hypothesized to be positively correlated to the use of metacognitive skills
(Bartholomew et al., 2009; Deci & Ryan, 2000; Moreno et al., 2010). Metacognitive skills consist of reflection, evaluation and planning (Jonker, 2011a).
LISREL 8.80 (Jöreskog & Sörbom, 1993) was used to test the hypothetical
model. LISREL is specially designed for estimating the coefficients of structural
equations. In structural equation modelling it is assumed that the parameters
have kind of a causal relationship instead of being descriptive measures of association. This does not mean that LISREL is able to discover causal relationships,
but the program is able to show if the assumed causal relationships match the
data (Bollen, 1989). Using a correlation matrix LISREL calculates estimates of
the coefficients for the relationships between dependent and independent variables, estimates for the relationships between dependent variables and estimates for the variances of the residuals of the dependent variables.
The goodness of fit of the model was assessed using the Minimum Fit Function Chi-Square (MFF X2), the Standardised Root Mean Residual (SRMR), the
Goodness of Fit Index (GFI) and the root mean square error of approximation
(RMSEA). MFF X2 displays the fit of the model to the data and should not be
significant (p > .05), since significance would mean that the model differs from
the data (Barrett, 2007). The SRMR displays the square root of the difference
between the residuals of the sample matrix and the hypothesised model. The
SRMR standardises the ranges of the questionnaires, making it more meaningful
to interpret. The SRMR ranges from 0 to 1 and should not exceed .05 (Byrne,
DOI: 10.4236/psych.2020.112021
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1998; Diamantopoulos & Siguaw, 2000). The GFI was created by Jöreskog &
Sörbom as an alternative for the Chi-square and calculates the proportion of variance that is accounted for by the estimated population covariance (Tabachnick
et al., 2007), it gives an indication of how accurate the model replicates the observed covariance matrix. The GFI should exceed .95 (Shevlin & Miles, 1998).
The RMSEA takes into account the error of approximation and is one of the
most informative criteria in covariance structure modelling (Byrne, 1998). Values below 0.08 indicate a reasonable error of approximation, values below 0.05
are considered good fit (Jöreskog & Sörbom, 1993).
To analyse the second aim of the study for a subsample (n = 41), one correlation and multiple regression analysis were conducted to examine the relationship between baseline performance level and metacognitive skills as potential
predictors, and a second correlation and multiple regression analysis were conducted to examine the relationship between future performance level (+1 year)
and the baseline measured metacognitive skills as potential predictors. The outcomes of both regression analyses were compared.

3. Results
Table 2 shows the mean scores and standard deviations for intrinsic motivation
to know, -to perform, -to experience, the use of reflection, evaluation and planning and performance level of the talented youth athletes.
Table 3 shows the correlations between the variables used in the analysis.
The hypothetical model is displayed in Figure 1. The model fits the data well
MFF X2(13) = 19.67, p = .11, SRMR = .048, GFI = .95, RMSEA = 0.075. IM was
indicated by IM to know (.87, p < .05), IM to perform (.94, p < .05) and IM to
experience (.82, p < .05). The use of MCS was indicated by reflection (.97, p
< .05), evaluation (.82, p < .05) and planning (.66, p < .05). Structural equations
Table 2. Descriptive statistics (mean scores, Std) of intrinsic motivation, use of metacognitive skills and current performance level of talented youth athletes (n = 103). Higher

scores indicate higher levels.

Maximal range

Mean
(n = 103)

Std

Intrinsic motivation


To know (1 - 7)

5.37

1.05



To perform (1 - 7)

5.30

0.95



To experience (1 - 7)

5.37

0.95

Use of Meta-cognitive skills


Reflection (1 - 5)

3.40

0.60



Evaluation (1 - 5)

3.22

0.71



Planning (1 - 5)

2.80

0.62

9.73

2.16

Current performance level (1 - 16)

DOI: 10.4236/psych.2020.112021
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Table 3. Correlation matrix with two-tailed significance of the variables included in the analysis: Intrinsic Motivation (IM) to
know, IM to perform, IM to experience, reflection, evaluation, planning and current performance level in talented youth athletes
(n = 103).
IM to know
IM to know

1

IM to perform

.815** (.000)

IM to perform

IM to experience

Reflection

Evaluation

Planning

Current
performance level

1

IM to experience

.704** (.000)

.777** (.000)

1

Reflection

.459** (.000)

.408** (.000)

.390** (.000)

Evaluation

.328** (.001)

.294** (.003)

.328** (.001)

.791** (.000)

1

Planning

.114 (.250)

.174 (.078)

.220* (.025)

.633** (.000)

.576** (.000)

1

Current
performance level

.098 (.326)

.042 (.673)

.123
(.215)

.316** (.001)

.265** (.007)

.290** (.003)

1

1

* p < .0 5 ( t wo -t ailed) , ** p < .0 1 ( t wo-t ailed) .

Figure 1. Hypothetical model displaying the structural equation modelling. Significant
correlations between intrinsic motivation (IM); indicated by IM to know, IM to perform
and IM to experience, the use of metacognitive skills (MCS); indicated by reflection,
evaluation and planning and current performance level (p < .05). Intrinsic motivation to
current performance level was not significant (p > .05.) Model fit: MFF X2(13) = 19.67, p
= .11, SRMR = .048, GFI = .95, RMSEA = 0.075. *p < .05.

between IM and use of MCS (.46, p < .05) and between the use of MCS and performance level (.33, p < .05) were significant but not between IM and performance level (−.10, p > .05). An additional analysis was performed to test whether
IM was directly related to performance level. The model significantly differed
from the data (p = .005) and MFF X2 did not improve (MFF X2(13) = 29.82) and
therefore this adjustment was rejected. IM and MCS both as a separate correlation to performance level and not correlated to each other did also not significantly improve the model (MFF X2(12) = 18.96, MFF X2 difference (1) < 3.84).
Although the model did fit the data (p = .09), the correlation from IM to performance was not significant and the adjustment was rejected.
The multiple regression model for current performance level with MCS as
predictors resulted in R² = .112, F(3, 99) = 4.147, p = .008. Table 4 shows the
statistics regarding the relation between MCS and future performance level. The
multiple regression model for future performance level with MCS as predictors
resulted in R² = .180, F(3, 37) = 2.704, p = .059.
DOI: 10.4236/psych.2020.112021
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Table 4. Summary statistics, correlations and results from the regression analysis of the
future performance level (n = 41).
Multiple Regression
Correlation with future
performance level

b

β

.63

.405**

1.051

.255

3.10

.72

.352*

.329

.090

2.62

.62

.254*

.533

.126

Variable

Mean

Std

Future performance level
(+1 year)

10.59

2.62

Reflection

3.31

Evaluation
Planning
*p < .05, **p < .01.

4. Discussion
The aim of this study was to investigate how intrinsic motivation and the use of
MCS correlate to performance level in youth athletes, measuring IM to know,
IM to perform, IM to experience and reflection, evaluation, planning, respectively. The study unravels part of the mechanism explaining performance and
the development thereof. The results reveal significant positive relations between
IM, and the use of MCS. As expected, a significant positive relation was also apparent between the use of MCS and performance level in talented youth athletes.
In contrast, IM seems to have an indirect effect only on the performance level of
youth athletes through using metacognitive skills. It seems that the more intrinsically motivated a youth athlete is, the more metacognitively proactive, and the
higher level of athletic goals he accomplishes. In accordance with this, the results
show that a youth athlete’s use of metacognitive skills is even a better predictor
of the second year of performance comparing to the first. Especially reflection
seems to be a relevant indicator of future performance.
The first part of the study investigated how IM coheres with the frequency of
use of MCS, and how this is related to the performance level of youth athletes.
The results clearly show the complexity of the relations between psychological
constructs and performance level. Although previous studies have shown that
athletes performing at a higher performance level outscore their less-performing
counterparts on motivation (e.g., Durand-Bush & Salmela, 2002; Gould, Dieffenbach & Moffett, 2002; Orlick & Partington, 1998), the current study disputes
a direct relation. The results indicate that IM alone is not enough to warrant
high performance level. Rather, a correlation between IM and MCS has been
shown. The better performing athletes report a higher frequency of use of MCS
and as such seem to more often take action in order to improve their performance level than the less performing ones. This is supported by the positive and
significant relation between the frequency of use of MCS with performance in
the structural equation model.
The scores on IM to know, to perform and to experience of the youth athletes
in the current study are relatively high compared to other studies (Ntoumanis,
DOI: 10.4236/psych.2020.112021
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2001; Pelletier et al., 1995), which seems logical considering the characteristics of
the population. All youth athletes regard their performance level very important
and they work on improving that on a daily basis. IM in sports is an internal endeavor towards knowing, performing or experiencing (Pelletier et al., 1995). It
gives direction to the behavior and quantifies the importance of such a goal (i.e.
knowing, performing or experiencing) for the youth athlete. However, IM does
not provide a very specific and objective goal to direct specific behavior. The use
of MCS differs from IM in goal-orientated behavior by accurately specifying the
goal. In order to fulfill the desire to know, to perform or to experience, a youth
athlete must practice his or her sport-specific skills (Elferink-Gemser et al.,
2011). By using MCS, such as reflection, evaluation and planning, talented youth
athletes can learn and train sport-specific skills and improve their performance
level efficiently (Jonker et al., 2011a). More use of MCS is correlated to a higher
performance level (Cleary & Zimmerman, 2001; Jonker et al., 2010).
The youth athletes in the current study scored highest on the use of reflection
when compared to the other MCS, which is in line with earlier research demonstrating that expert performance level athletes outscore their non-expert peers
significantly on reflection (Jonker, Elferink-Gemser, & Visscher, 2011b). The
current study shows that reflection scores are more strongly related to future
performance level than to performance level in the here and now (r = .41 vs r
= .32). Jonker and colleagues (2012) also emphasized the value of reflection for
future performance level. Youth expert level athletes who eventually reached senior international level demonstrated higher reflection scores than the youth
expert level athletes who did not reach senior international level (Jonker et al.,
2012). Therefore, trainers and coaches are advised to stimulate the use of reflection in their athletes. They can use their reflection skills while taking the pathway towards expertise which is considered to be challenging, complex, and dynamic (Henriksen, Stambulova, & Roessler, 2010; MacNamara et al., 2010). An
interesting venue for further research is to study the actual behavior of the youth
athletes and relate this to their performance level and performance improvement
(Blijlevens, Elferink-Gemser, Wylleman, Bool, & Visscher, 2018).
This study does have limitations. There was some loss in the sample size in the
second year that may have lead to bias, since some have suggested that <5% loss
leads to little bias, while >20% leads to serious threats to validity (Satya-Murti,
2000). Moreover, as it is common in this kind of studies, we used a self-report
questionnaire that is sensitive to social desirable answers (Ericsson et al., 1993;
Young & Starkes, 2006). Furthermore, the way we determined performance level
is not validated yet, since it has never been applied before. To further unravel the
mystery of expertise, we recommend assessing the performance level as well as
self-regulation of individual athletes as well.
The aim of this study was to unravel the value of IM and the use of MCS for
current and future performance level in youth athletes. After conducting structural equation modelling and multiple regression, it became clear that the use of
MCS is positively related to current as well as future sport performance level in
DOI: 10.4236/psych.2020.112021

335

Psychology

F. Stam et al.

youth athletes. It can be concluded that IM acts as underlying factor while the
use of MCS, especially reflection, can explain part of the performance differences
in youth athletes. This contributes to the belief that MCS play an important role
in reaching higher performance levels. Therefore, MCS are considered important in talent development which should be recognized by trainers and coaches
of youth athletes.
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