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Elite youth athletes, including soccer players,
are academic high achievers (this thesis).

Strong self-regulatory skills may be essential for
performance at the highest levels of sport competition

in combination with academia (this thesis).

Tell me and I forget, show me and I remember,
involve me and I understand (Ancient Chinese Proverb).

Zelfregulatie: meerwaarde van en voor de sport.

Sports participation is important for the development
of self-regulatory skills (this thesis).

Reflection can help to predict who is going to reach the
top as a key factor in the development of sport expertise

(this thesis).

Leren is niet de wet der herhaling, maar proactief en
efficiént omgaan met het aantal herhalingen.

[f you always do what you have always done, you will
always get what you have always got (Henry Ford, 1863-1947).

Ever change a winning team (Alex Ferguson).

. The beautiful thing about learning is that no one can
take it away from you (B.B. King).
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Introduction

Introduction

Sports in modern society

Sport has become increasingly important

in the last decade. This is illustrated by the
efforts of the Netherlands to organize the
Olympic and Paralympic games in 2028. The
value of sports participation has been ex-
pressed in several ways in various contexts,
for example in health and social develop-
mental perspectives (NCRIM, 2002), and in
academic research (this dissertation). Which
athletes reach the levels of expertise that mil-
lions of people will be watching with aston-
ishment? Who are the athletes who can serve
as role models for the youth and encourage
them to be active in sports? What characte-
rizes the successful ones? How did they learn
to perform at this exceptional level? Can we
facilitate them on their way to the top, and
how can we benefit from their way of learning
and performing?

An elite youth athlete striving for the top
Previous research has revealed that for ath-
letes to reach expert levels of performance,
investing about 10,000 hours over a time
period of 10 years is not unusual (Ericsson,
1996; Ericsson, Krampe, & Tesch-Romer,
1993). In this restricted time period, youth
athletes must improve their sport-specific
characteristics enough to be able to compete
at a high standard not only as juniors but to
reach senior elite levels in their sport as well.
In the Netherlands it is common for youth
athletes who outperform their peers during
training and competition and those who may
have the potential to reach the top to form
part of talent development programs or selec-
tion teams. This means that they belong to
the best 1% (junior internationals) to 2.5%
(junior nationals) of athletes in their age cate-
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gory and that they are facilitated with extra
training facilities, highly certified trainers,
medical supervision, and special provisions at
school (NOC*NSF,; Elferink-Gemser, Jordet,
Coelho-E-Silva, & Visscher, 2011). Their years
in these talent development programs (most
often when the athletes are between 12 and
18 years of age) are extremely important as
the most progression must be made in sport
in this period; but this is also the phase when
several important changes occur in psycho-
logical and academic areas (Brettschneider,
1999; Wylleman, Alfermann, & Lavallee,
2004). They have to juggle their academic ca-
reers with the extensive investment in their
sport. It therefore seems important that
youth athletes learn to balance their activi-
ties effectively and to attain senior elite status
efficiently.

Theoretical framework

The value of the use of self-regulatory skills
has been emphasized both in sport and aca-
demic domains as a means to learn more ef-
ficiently and to improve performance. Cleary
and Zimmerman (2001) for example showed
that expert athletes are better able to set spe-
cific attainment goals and to select the most
appropriate strategy to achieve these self-set
goals. In secondary education, more success-
ful students, for example those in the higher
academic levels, with higher grade point ave-
rages and better graduation rates, display an
increased use of self-regulatory skills com-
pared with their less successful peers (e.g.,
Cleary & Chen, 2009; Miller, 2000; Nota,
Soresi, & Zimmerman, 2004). The frequent
use of self-regulatory skills seems to make
people in general better able to structure their
learning environments so they can benefit op-
timally from the time spent on learning. For
the purposes of this study, self-regulation is
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expressed in line with Zimmerman’s defini-
tion as the extent to which individuals are
metacognitively, behaviorally and motivatio-
nally proactive participants in their learning
processes (Zimmerman, 1986, 2006). Based
on Zimmerman’s (2000) self-regulated lear-
ning theory, we assume that the self-regula-
tory process is subdivided into several skills
that are cyclically related (Figure 1).

Figure 1. The self-regulatory process in phases.

Planning

Introduction

In recent decades, several research-
ers have discussed whether self-regulatory
skills are domain specific or whether people
are able to transfer their self-regulatory skills
between performance domains (i.e., domain
general skills). Studies have shown that self-
regulatory skills are suggested to develop as
domain-specific strategies from an early age
of approximately 2 to 6 years. When people

S Self-monitoring
> seli-monitorin

I determine how to solve
a problem before I begin

Reflection

During execution,
I keep track of my progress

Based on my experiences
and strengths and weaknesses
[ set attainment goals to improve

Evaluation

After execution,

I check my learning process Effort and
and the result achieved self-efficacy

[ am willing to make
an effort to reach
my goal and do believe
that [ have the capacities
to reach the goal
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reach the age of 12 they are thought to be
able to use self-regulatory skills consciously
and their skills seem to have become more
domain general (Van der Stel & Veenman,
2008; Veenman & Spaans, 2005; Zelazo &
Miiller, 2002), which means that they can be
applied to different performance domains. In
addition, the use of self-regulatory skills can
be prompted (e.g., Cleary, Platten, & Nelson,
2008; Peters & Kitsantas, 2010). In this
perspective, the use of self-regulatory skills
seems especially valuable for elite youth ath-
letes striving for the top, as these skills not
only help them to benefit most from the time
spent on learning, but can also serve them in
combining their academic careers with the ex-
tensive investment in sport.

Research population

Results of this thesis are based on measure-
ments obtained from approximately 3000
participants between 11 and 18 years of age
in the period 2006-2010. Comparisons were
made between the participants as they were
subdivided on the basis of their competi-

tive and/or academic levels. In the literature,
various terms have been used to refer to self-
regulation, the competitive level of athletes
and the academic performance of students.
In this dissertation, we use the terms talented
athletes or elite youth athletes when we refer to
youth athletes who are identified as physi-
cally very gifted and are believed to possess
an above average potential to reach the top
and are part of a talent development program
in the Netherlands (i.e., the best 1%-2.5% of
athletes in their age category). To discrimi-
nate between good athletes (best 2.5%) and
the best athletes (best 1%), the terms natio-
nals and internationals at junior or senior age
have been used in chapters seven to nine. In
chapters three to six, comparisons have been
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made between elite youth athletes and re-
gional athletes (i.e., participants in competitive
sports, but not identified as talented), non-
athletes (i.e., not playing sports at all), and
mainstream or typical students (i.e., students
are expected to represent a regular sample

of Dutch students).

With regard to academic performance,
all youth in the Netherlands are part of an
academic system that is subdivided into seve-
ral academic levels. In this dissertation these
levels have been combined into two academic
systems on the basis of their content and in-
ternational comparability. Thus, participants
have been classified as being part of the pre-
university system, which prepares students for
a future university career, or the pre-vocational
system, which prepares students for later vo-
cational education (The Netherlands Inspec-
torate of Education, 2008).

Rationale and research questions

The purpose of the dissertation is to assess
the role of self-regulatory skills in the sport
and academic performances of elite youth
athletes aged between 12 and 18 years. This
dissertation attempts to answer several re-
search questions, such as: 1) What is the re-
lationship between the sport and academic
performances of elite youth athletes? 2) What
is the role of self-regulatory skills in the rela-
tionship between sport and academic per-
formances? 3) How do self-regulatory skills
develop in youth (12-17 years) and how are
they related to sport and academic perfor-
mances? 4) Which self-regulatory skills are
most frequently used by junior internationals
and junior nationals and do these skills have
predictive value for attained senior competi-
tive level? 5) How do these skills develop in
junior internationals and junior nationals
(aged 12-18)?
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Thesis outline

In chapter 2 the importance of self-regulatory
skills in the sport and academic domains for
youth between 12 and 18 years is addressed.
Chapter 3 focuses on the question of whether
in a historical perspective elite youth athletes
are not only athletic high achievers but aca-
demic high achievers as well. The percentage
of elite youth athletes in the pre-university
system in 2006/2007 is compared to the per-
centage of mainstream students (expressed
by the national average) capable of taking
part in this academic system. A similar analy-
sis was performed for elite youth athletes

in 1992/1993 and the national average of
that year. We then compared the percentage
of elite youth athletes in the pre-university
system in 2006/2007 with the percentage

of youth athletes in this academic system 14
years earlier (in 1992/1993) to define a his-
torical perspective.

Chapter 4 examines the role of self-
regulatory skills in the relationship between
sport and academic performances by compa-
ring elite youth athletes with a sample of non-
athletes in either the pre-university or pre-
vocational system. Scores on a self-reporting
instrument for self-regulatory skills were
assessed, as it was assumed that the use of
self-regulatory skills may underlie sport and
academic performances.

In chapter 5 the methodology of the
third and fourth chapters was repeated for a
population of elite youth soccer players, as
the prevailing stereotype is that soccer players
are low academic achievers. Again, the aca-
demic levels and self-regulatory skills of elite
youth soccer players is compared to that of
age-matched mainstream students.

Chapter 6 investigates the development
of the use of self-regulatory skills in youth
aged 12 to 17 years. The effects of sport and
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academic-related data on the development
of these skills were assessed among elite, re-
gional and non-athletes to provide us with
new leads regarding how to support children
in developing and using self-regulatory skills.

Chapter 7 addresses the relationship
between the use of self-regulatory skills and
elite youth athletes considered to be interna-
tionals or nationals. As type of sport (team
or individual) may affect this relationship, we
assessed possible differences between athletes
playing team sports and those taking part in
individual sports.

In chapter 8, the self-reported use of
reflection by junior internationals and junior
nationals was assessed 2.5 years before tran-
sition and related to attained senior competi-
tive level (international or national). The ju-
nior internationals and junior nationals were
matched on training characteristics and age.

Chapter 9 addresses the question of
how reflection develops in the four-year pe-
riod before transition and how this develop-
ment is related to the attainment of senior in-
ternational status. The results provide insight
into the value of reflective thinking during
different phases of expertise development.

As the results of this dissertation have
been obtained by the use of the Self-Regula-
tion of Learning — Self-Report Scale (SRL—
SRS), chapter 10 assesses the reliability and
validity of the SRLS—SRS among youth be-
tween 11 and 17 years of age.

In chapter 11, the findings from the
above-mentioned studies are discussed, con-
clusions are presented as well as practical
implications and recommendations for future
research.

Introduction
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Abstract

This study reviews papers related to the use of self-regulatory skills in 12-to-18-
year-old youth. Their use of these skills was related to their sport and/or academic
performance. The purpose of this study was to examine whether self-regulatory
skills can serve as an underlying feature in sport and academia, and whether there
are differences in these self-regulatory skills that seem to distinguish best between
high and low achievers in sport or academia. Thirty-nine papers were included in
the present study. Their methodological quality was determined, their results sum-
marized and the authors’ conclusions presented. We found that there are variations
in concept, definition and measurement of self-regulation. Furthermore, although
the use of self-regulatory skills is beneficial for performance in the sport and aca-
demic domains, the possibility for the transfer of self-regulatory skills between
sports and academia has not yet been examined. In this perspective, children from
approximately 12 years of age are assumed to be able to use more domain-general
self-regulatory skills between performance domains. In the academic setting,
intervention studies showed that self-regulatory skills can be cued and prompted.
The sport context is suggested as a suitable environment in which to develop and
prompt students to use self-regulatory skills. Specifically, self-monitoring and
reflection were found to be predictive for academic achievement. Reflection, effort
and self-efficacy have been mentioned as most important in the sport setting;
however, no studies were found that could predict sport performance based on the
self-regulatory skills mentioned by the athletes.

Jonker, L., Elferink-Gemser, M. T., & Visscher, C. The role of self-regulatory skills in sports
and academia: A systematic review. (Submitted)

Introduction

Self-regulation has been widely studied in
several domains such as in academia (e.g,,
Zimmerman, 1986, 1998, 2002), sports (e.g.,
Cleary & Zimmerman, 2001), physical educa-
tion (Kitsantas & Zimmerman, 1998), and
music (Nielsen, 2001). This has led to several

definitions and concepts which are in fact
closely related, but difficult to compare. In
1986 a uniform definition of self-regulation
appeared in literature which can be applied
between the different learning domains under
study. Based on theories of metacognition,
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learning strategies, volitional strategies, self-
concept, and self-control, self-regulation was
now described as the degree to which stu-
dents are metacognitively, motivationally and
behaviourally proactive participants in their
own learning process (Zimmerman, 1986,
2006). Metacognition is defined as awareness
of and knowledge about one’s own thinking.
Motivation is considered as the degree to
which learners are self-efficaciously, autono-
mously and intrinsically motivated to achieve
a specific goal. In addition, learners must not
only be familiar with and be motivated to use
metacognitive skills, the use of these skills
should be expressed in behaviour (Zimmer-
man, 1986, 1990, 2006). In this way, students
are supposed to tackle their learning tasks
proactively (behaviour) using their self-regula-
tory skills (metacognition and motivation) to
improve their performance efficiently.

The most commonly used model in
the self-regulatory literature is Zimmerman’s
(2000) self-regulated learning model. In this
model Zimmerman distinguishes three cycli-
cal phases of self-regulation, the forethought
phase, the performance phase and the self-
reflection phase. The forethought phase is
described as the stage at which processes
and beliefs come to mind before learning.
Subprocesses and beliefs in the forethought
phase include skills such as goal-setting and
planning. As students must also be moti-
vated to learn and have confidence in their
expected outcome, skills such as motivation,
effort and self-efficacy were included as well
(Zimmerman, 2000, 2002). The performance
phase is described as the stage at which pro-
cesses occur during learning. Subprocesses of
the performance phase include skills such as
self-control and self-observation. The self-
reflection phase is described as the stage at
which processes and beliefs are formed after

learning. Subprocesses and beliefs of the self-
reflection phase include self-judgement and
self-reaction (Zimmerman, 2000, 2002).

Zimmerman’s (2000) self-regulated
learning model was first applied in relation to
low and high achievers in academia. Zimmer-
man and Martinez-Pons (1986), for exam-
ple, showed that students in higher academic
tracks report using several self-regulated
learning subprocesses more frequently than
students in lower academic tracks. In addi-
tion, students in lower academic tracks ten-
ded to use more strategies that were classified
as non-self-regulated (Zimmerman, 1990;
Zimmerman & Martinez-Pons, 1986). Later
on, the model was applied to the sport setting
as well. The value of the use of self-regulatory
skills was presented in learning a new motor
skill (Kitsantas & Zimmerman, 1998), and
can be used to discriminate between athletes
at different competitive levels (experts, non-
experts and novices; Cleary & Zimmerman,
2001).

With regard to the development of
self-regulatory skills, it is known that these
skills do not occur naturally. People are best
able to develop self-regulatory skills in an
inspiring environment in which goal-setting
and feedback play a role (Boekaerts, 1997;
Boekaerts & Corno, 2005). In addition, the
ability to self-regulate is founded on expe-
rience in learning and development, which
means that learners have access to sufficient
domain-specific (declarative and procedural)
knowledge bases (Pintrich & Zusho, 2002).
Declarative knowledge comprises domain-
specific knowledge in the form of factual
information, such as the rules of a game in
sports (Anderson, 1982, French & Thomas,
1987; Williams & Davids, 1995). Procedural
knowledge comprises the procedures concer-
ning how and when to accomplish a specific
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task, such as the execution of an appropri-
ate action during the game (Anderson, 1982;
French & Thomas, 1987; Williams & Davids,
1995). In recent decades there has been con-
tinuous discussion on whether performance
in a specific domain is more related to a per-
son’s domain-specific knowledge, or whether
more domain-general skills facilitate mastery
(Perkins & Salomon, 1989). The conclusion
seems to rely on the fact that domain specific
knowledge bases help to develop self-regula-
tory skills, whereas self-regulatory skills can
be thought of as general skills from which to
extend the domain-specific knowledge base
(Perkins & Salomon, 1989; Pintrich & Zusho,
2002). Nevertheless, there is still discussion
regarding whether there are possibilities for
successful transfer of self-regulatory skills be-
tween domains.

With respect to the possibility of the
transfer of self-regulatory skills, there is also a
long history of debate about whether it is pos-
sible to apply self-regulatory skills achieved in
one domain to progress performance or lear-
ning efficiently in another. In the literature,
many failures of transfer have been reported,
but many successes of transfer have been
presented as well (Perkins & Salomon, 1989).
These differences may be related to the con-
ceptualization of ‘successful transfer’ and also
to the distance of transfer between domains.
More specifically, some researchers consider
transfer as successful when knowledge ob-
tained in one domain is independently and
instantly used in another domain, while other
researchers take a broader view and consider
successful transfer as knowledge obtained in
one domain fostering the use of skills in an-
other domain (De Corte, 2003). With regard
to the distance of transfer between domains,
Brainerd (1975) distinguished a three-level
proximity criterion: near-near transfer (when
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tasks or domains are nearly identical), near-
far transfer (when tasks or domains required
similar cognitive processes but are different),
and far-far transfer (when tasks or domains
are very different in content and require cog-
nitive processes) (Brainerd, 1975; Sanz de
Acedo Lizarraga, Sanz de Acedo Baquedano,
& Pollan Rufo, 2010b).

From a talent developmental perspec-
tive, the ability to use self-regulatory skills,
and the possibility to use these skills within
and between performance domains, may be
particularly important for elite youth athletes
striving to attain senior elite status. During
their years as youth athletes (between 12 and
18 years of age in most sports), athletes are
faced with several important life transitions
on psychological, psychosocial, athletic and
academic levels (Wylleman, Alfermann, &
Lavallee, 2004). At the academic and psycho-
logical levels, a relatively major life event oc-
curs when children are approximately 12-13
years of age and have to transfer from pri-
mary to secondary school, which is also the
period when students enter puberty. The use
of self-regulatory skills may help to overcome
the stress accompanied with these events
(Aspinwall & Taylor, 1997; Moon, 2003). On
the athletic level, it is suggested that chil-
dren reach their specializing years at the age
of about 13 (ages 13-15 in most sports; Coté,
1999). According to Ericsson and colleagues’
(1993) theory of deliberate practice, athletes
have to commit to sustained and effortful
practice sessions for at least 10 years in a row
to reach the top. During deliberate practice,
athletes progress through several develop-
mental stages (sampling, specializing and
investment years) and these stages of deve-
lopment are characterized by an increase in
the hours devoted to training (C6té, 1999;
Ericsson, Krampe, & Tesch-Rémer, 1993).



Chapter 2 Self-regulation, sport performance and academic achievement

22

When athletes are approximately 16 years of
age, another important transition point oc-
curs at athletic and academic levels. Athletes
need to make the decision to become elite
athletes and as a result need to spend most of
their leisure time on training (the investment
years; Coté, 1999). On the academic level, stu-
dents have to choose the direction for their
future academic orientation as well (Wylle-
man et al., 2004). Domain-general self-regu-
latory skills may help youth athletes to focus
on those aspects of learning that seem most
important to them to achieve their goals.

For the purpose of this study, we
sought to gain a systematic overview of self-
regulatory literature in the domains of sport
and academia in youth between 12 and 18
years of age. More specifically, we tried to exa-
mine whether youth with the highest levels
of self-regulation are also classified as high
athletic or academic achievers. The definition
of self-regulation which presumes that people
are proactively engaged in their learning pro-
cess in a metacognitive, motivational and
behavioural sense was adopted (Zimmerman,
1986, 2006). The two research questions to
be answered were 1) whether self-regulatory
skills can serve as an underlying characteris-
tic of performance in sport and academia in
youth aged 12 to 18 years, and 2) whether
there are differences in the self-regulatory
skills that contribute the most to perfor-
mance in sports or academia (i.e., which of
these skills seem to be most important within
each domain).

Method

Search strategy
The ERIC, PsycINFO, Pubmed, Web of Scien-
ces and CINAHL databases were searched for
relevant information. The search was execu-
ted in September 2009 and included all cita-
tions that were available in the database at
that time. We conducted an update search in
January 2011 to also include relevant stu-
dies that were published in the last months
of 2009 and in 2010. The databases were
searched for records that contained one of the
following combinations of terms (1 AND 2
[AND 3)):
1. Self-regulation (OR self-regulated learning
OR self-monitoring) OR metacognition OR
learning strategies (OR learning transfer)
2. Talented athletes (OR athletic training OR
athletic participation OR college athletes OR
athletes) OR sport performance (OR athletic
performance OR sports) OR sport expertise OR
elite athletes
3. Academic performance (OR educational
standards OR academic achievement OR
school learning) OR graduation (OR school
graduation OR college graduates OR gradu-
ate education OR graduate students OR high
school graduates)

The italicized terms are the key terms
(e.g., Medical Subject Headings [MeSH]).
As the ERIC, PsycINFO, Web of Sciences and
CINAHL databases do not have such a key
term registry, the search strategy was modi-
fied for these databases.

Inclusion criteria

A study had to meet several criteria to be
included in this review. To be included, the
studies had to: 1) provide a measure of self-
regulation, 2) provide a measure of competi-
tive level (not physical education), or 3) pro-
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vide a measure of academic achievement, 4)
provide a correlation between self-regulatory
skills and either competitive level or academic
achievement, 5) report the results of adole-
scents between 12 and 18 years of age (when
age was not mentioned students had to be in
secondary education), 6) and studies had to
be published in English. Additionally, due to
conceptual and operational overlap between
measures of self-regulation within the sport
and academic domains, studies were inclu-
ded that measured any concept related to
self-regulation (e.g., learning strategies, self-
monitoring, self-efficacy). Studies on specific
aspects of self-regulation such as planning
and self-efficacy were not searched for, but
were included when found.

Exclusion criteria

Dissertations and book chapters were exclu-
ded. Other exclusion criteria were studies
conducted in non-Western cultures (e.g.,
Asian, Arabian, etc.) as research has shown
differences in the self-regulatory skills be-
tween cultures (e.g., Purdie & Hattie, 1996;
Rao, Moely, & Sachs, 2000), and studies con-
ducted in computer-oriented or web-based
environments as Zimmerman (2008) has
already published a review on self-regulated
learning and innovative online measure-
ments (computer traces, think-aloud proto-
cols, diaries of studying, direct observation
and microanalysis). Additionally, studies with
special populations (e.g., learning difficulties
and low intelligence quotient [IQ]) were also
excluded.

Remaining papers

The initial search yielded over 10,000 results,
which required us to use appropriate restric-
tion strategies beforehand within the da-
tabases. We restricted our initial search by
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publication type (only peer reviewed jour-
nals), age (adolescents between 12 and 30
years of age as this was the only option to
select), and language (only studies in English)
which yielded 7108 results. The remaining
titles were scanned for relevance by the first
two reviewers (LJ & MEG), which resulted in
769 relevant titles. Of this total of 769, the
abstracts were read and judged for potential
relevance by the same two reviewers (LJ &
MEG), reducing the total to 283 studies. A
third blind reviewer (CV) checked at random
the abstracts of 20 papers, 10 of which had
been included and 10 excluded by the first
two reviewers. Questions about one paper
were resolved by discussion. As too many
studies remained, we decided to exclude stu-
dies that were not published in journals with
an impact factor (n = 60) and to exclude all
studies that were not published in the last 15
years (i.e., between January 1995 and Decem-
ber 2010; n =14). Eventually, 209 papers were
selected to determine whether they met all
inclusion criteria.

When reading the body of the 209
papers, 163 papers were rejected on the basis
of exclusion criteria (see above) that could
not have been distilled from the abstract. Im-
portant reasons for rejecting studies included
lack of self-regulatory measure (n = 7), lack of
a measure of competitive sport level (n = 14),
lack of a measure for academic achievement
(n = 33), or due to the age of the participants
(n =62; i.e., they were not between 12 and
18 years of age). Forty-seven papers were ex-
cluded on the basis of one of the other exclu-
sion criteria, such as testing a model, review
articles, articles conducted in the physical
education setting or studies that did not show
a direct relationship between self-regulatory
skills and sport or academic performance.
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Methodological quality

A total of 46 studies met the inclusion criteria
and were scored on methodological quality
using Critical Review From—Quantitative
Studies (Law, Stewart, Pollock, Letts, Bosch,
& Westmorland, 1998). This process was cho-
sen to evaluate the methodological quality
according to 9 main categories: 1) study pur-
pose, 2) literature review, 3) study design, 4)
sample, 5) outcomes, 6) intervention (where
applicable), 7) results, 8) conclusion, and

9) implications. Sixteen closed-ended ques-
tions were used to assess the overall quality
of the studies. The answer-categories on the
16 questions were either 1 (completely sa-
tisfies the criterion), O (does not satisfy the
criterion), ? (unclear), or NA (not applica-
ble). The scores on all 16 questions were to-
talled for each study which resulted in scores
between 0 and 16 (15 when no interven-
tion was involved in the study). Studies with
scores above 12 were regarded as having high
methodological quality, whereas studies with
scores below 7 were considered as studies
with low methodological quality. The metho-
dological quality of the studies was scored

by two reviewers (LJ & MEG). Inconsistency
between the reviewers was resolved by discus-
sion. Only studies with sufficient methodo-
logical quality (above 6) were included in the
results section of this study. Based on metho-
dological quality 7 studies were excluded. Ta-
ble 1 shows the methodological quality of the
research papers.
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Table 1. Results of the methodological quality (MQ)
of the studies examining variables associated with
aspects of self-regulation, measures of sport
performance level and measures of academic
achievement according to the Critical Review Form

— Quantitative Studies (CREF-QS; Law et al., 1998.
Studies were rated by two of the authors (LJ & MEG).

Studies

1. Anshel (1995)

2. Ansel & Porter (1996)

3. Bakracevic Vukam & Licardo (2010)
4. Barkley (2006)

5. Ben-David & Zohar (2009)

6. Bergin (1996)

7. Caprara et al. (2008)

8. Cleary & Chen (2009)

9. Cleary & Zimmerman ( 2001)
10. Cleary et al. (2008)

11. Conner (2007)

12. Conner & Gunstone (2004)
13. Eshel & Kohavi ( 2003)

14. Grum et al. (2004)

15. Jones & Lavallee (2009)
16. Jonker et al. (2010a)

17. Jonker et al. (2010b)

18. Lan (2005)

19. Martin et al. (2008)

20. Meneghetti et al. (2007)
21. Mevarech & Kramarski (2003)
22. Miller (2000)

23. Miller & Byrnes (2001)

24. Moore & Scevak (1995)

25. Nota et al. (2004)

26. Pajares & Valiante (1999)
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Results

Appendix 1 shows the content of each study
by purpose, general characteristics of the par-
ticipants, measurements used for self-regula-
tion, competitive level and academic perfor-
mance, and the conclusion presented by the
authors.

Self-regulation and competitive sport level

Metacognition

Five studies were found reporting that the
use of self-regulatory skills favours athletes’
achievement in sport. In general, elite youth
athletes were found to be more self-directed
and independent (Anshel, 1995; Anshel and
Porter, 1996), and reported using self-regula-
tory skills more frequently (Jonker, Elferink-
Gemser, Toering, Lyons, & Visscher, 2010b)
than regional athletes or non-athletes.

Of the above-mentioned five studies,
four studies emphasized the value of strate-
gies that were considered to be related to
reflective thinking, an individual’s ability to
apply prior experiences in order to improve
subsequent performances in a goal-direc-
ted and effective manner (Mezirow, 1991;
Peltier, Hay, & Drago, 2006; Zimmerman,
2000). Anshel and Porter (1996) showed an
increased ability of elite swimmers to ac-
knowledge their own strengths and weak-
nesses, when compared to non-elite athletes.
Cleary and Zimmerman (2001) reported the
better ability of basketball experts to recog-
nize their strengths and weaknesses, when
compared to non-experts and novices as well.
However, they showed in addition that ex-
perts set more specific goals, selected more
technique-oriented strategies, and modified
their strategies based on causal attributions
(classifying causes of success and failure;
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Zimmerman, 2000). The ability of elite youth
athletes to use past knowledge and experien-
ce to improve in the future is in line with a
study by Toering and colleagues (2009). This
study showed that when compared to non-
elite soccer players, the elite youth soccer
players were found to utilize reflection more
frequently. Jonker and colleagues (2010a)
even suggest that reflection can discriminate
between athletes selected by The Netherlands
Olympic Committee and Sports Federation
(NOC*NSF) to compete internationally (best
1% of athletes within an age category) and
those competing nationally (best 2.5%).

1 = Was the study purpose stated clearly?
2 = Was relevant background literature reviewed?
3 = Was the design appropriate for the study
question?
4 = Were there any biases present?
5 = Was the sample described in detail?
6 = Was the sample justified?
7 = Was informed consent obtained?
(if not described, assume no)
8 = Were the outcome measures reliable?
(if not described, assume no)
9 = Were the outcome measures valid
(if not described, assume no)
10 = Was the intervention described in detail?

11 = Were the results reported in terms of
statistical significance?

12 = Were the analysis methods appropriate?

13 = Was clinical importance reported?

14 = Were the conclusions appropriate given the
study methods?

15 = Are there any implications for clinical practice
given the results of the study?

16 = Were limitations of the study acknowledged
and described by the authors?

MQ: <.7.0 =low, > 7- <11 = middle, > 12 = high.
Only studies with middle or high methodological
quality were included in the results of this review.
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Motivation

As well as an increased ability to reflect on
prior actions to improve future performance,
most studies reported that elite youth ath-
letes are generally very motivated. Toering
and colleagues (2009) showed that elite youth
soccer players made more effort (willing-
ness to invest) than non-elite soccer players.
These results were extended by Jonker and
colleagues (2010b) when elite youth soccer
players were compared to a control popu-
lation of mainstream Dutch students. The
authors concluded that elite youth athletes
may benefit more from training due to their
increased ability to derive more from prac-
tice (reflection) and by trying harder to learn
to become successful (effort). Anshel (1995)
and Anshel and Porter (1996) showed that
elite swimmers were indeed more committed
to swimming and more serious about perfor-
ming optimally as they were more willing to
make an effort than their non-elite counter-
parts (commitment and execution). These
two components accounted for correct group
membership percentages of 73.2% for the
elite swimmers and 60.0% for the non-elites
(Anshel, 1995). Furthermore, elite athletes
in swimming (Anshel, 1995) and basketball
(Cleary & Zimmerman, 2001) were found to
have higher levels of self-efficacy (belief in
personal ability to execute the task success-
fully) than non-elite counterparts.

Self-regulation and academia

Metacognition

Eleven studies were found on the relation-
ship between metacognition and academia.
Four studies reported that students in gene-
ral use metacognitive skills less frequently
than expected by the researchers beforehand,
both inside and outside school (Bergin, 1996;

Lan, 2005; Meneghetti, De Beni, & Cornoldi,
2007; Veenman, Kok, & Blste, 2005). How-
ever, good students distinguished themselves
from poor students in terms of study skills
(Meneghetti et al., 2007), reading strategies
(Roeschl-Heils, Schneider, & van Kraaye-
noord, 2003), mathematics (Cleary & Chen,
2009; Miller, 2000), English (Miller, 2000),
and overcoming constraints (Miller & Byrnes,
2001) on the basis of their use of metacog-
nitive skills (Veenman et al., 2005; Wolters,
1999). Pape and Wang (2003) reported that
high and low achieving students differ solely
in the number of different strategies they
use, but not in the total number of reported
strategies (good and poor), confidence in
their use of strategies or frequency of the use
of strategies. Moreover, the use of metacog-
nitive skills was found to predict students’
academic results (Martin, Martinez-Arias,
Marchesi, & Pérez, 2008; Miller & Byrnes,
2001; Nota, Soresi, & Zimmerman, 2004;
Roeschl-Heils et al., 2003; Veenman &
Spaans, 2005).

Furthermore, the relationship be-
tween metacognition, intellectual ability and
academic achievement has been assessed
by several researchers (Schaefer & McDer-
mott, 1999; Schwinger, Steinmay, & Spinath,
2009; Veenman & Spaans, 2005; Veenman
et al, 2005; Van der Stel & Veenman., 2008).
Schaefer and McDermott (1999) showed that
learning behaviour and intellectual ability
contributed in complementary and interac-
tive ways to students’ scholastic achievement.
These results were reproduced and extended
by Veenman and Spaans (2005), Veenman
and colleagues (2005), and Van der Stel and
Veenman (2008), who showed that metacog-
nition and intellectual ability both separately
contribute to academic performance in which
metacognitive skilfulness has a surplus value
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on top of intellectual ability. The relation-
ship between intellectual ability and academic
achievement was found by Schwinger and col-
leagues (2009) as well.

Other studies addressed their results
to specific aspects of self-regulation. Jonker
and colleagues (2010b) showed that students
in the higher pre-university academic system
reported more frequent use of self-monito-
ring (awareness of actions and progress
during task execution) and evaluation (the
ability to assess both the processes and the
finished product after task completion) than
students in the lower pre-vocational system.
Lan (2005) took a more qualitative approach
and revealed that successful students used
their self-monitoring skills more often during
exams and final quizzes when compared
to general classroom situations. Strategies
related to reflection were also found to be
predictive for academic achievement. Nota,
Soresi, and Zimmerman (2004) showed that
students’ academic performance could be
predicted by their use of strategies referring
to self-initiated overt and covert rearrange-
ment of instructional material to improve
learning. Strategies related to rewards and
punishments were found to be predictive for
enhancement of the motivation to proceed
to further education, for example university.
Martin and colleagues (2008) reported that
specifically the factor ‘strategic understand-
ing’, which is considered to be related to re-
flection, was most predictive for academic re-
sults. Students who scored high on this factor
were better able to derive the main ideas from
the information to be learned and are consi-
dered to know themselves well when it comes
to how they approach learning.
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Motivation

Five studies posited a relationship between
students’ levels of motivation (sometimes
expressed as effort) and academic achieve-
ment. Wolters (1999) showed that students
who regulate their motivation and work
actively are more likely to be high academic
achievers. This result has been reproduced for
reading achievement by Roeschl-Heils and
colleagues (2003). Schwinger and colleagues
(2009) showed no direct relationship between
motivation and academic achievement, but
suggested that effort moderated this relation-
ship and was predictive for GPA. Jonker and
colleagues (2010b) also found that students
in the higher pre-university system made
more effort than students in the lower pre-
vocational system. According to Cleary and
Chen (2009), students become more motiva-
ted when they experience greater regulatory
demands or course expectations. Wolters and
Rosenthal (2000), on the other hand, did not
find relationships between motivational be-
liefs (especially self-efficacy), the use of regu-
lation strategies and math performance.

Six studies related self-efficacy percep-
tions to students’ attained academic per-
formance. The value of self-efficacy beliefs
has been shown in writing (Pajares & Va-
liante, 1999), reading (Barkley, 2006; Ush-
er & Pajares, 2006), language arts (Pajares
& Valiante, 2002), school drop-out, grades
(Caprara, Fida, Vecchione, Del Bove, Vecchia,
Barbaranelli, & Bandura, 2009), academic
choices, and general academic achievement
(Usher & Pajares, 2006). These studies report
that students’ self-efficacy beliefs are predic-
tive for their academic performance. Zimmer-
man and Kitsantas (2005) assessed whether
homework practice was predictive for stu-
dents’ self-efficacy beliefs and thereby for
their academic achievements. They showed
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that homework practices have an effect on
self-efficacy related to academic performance.
However, learning ability and responsibility
were mediational factors between homework
practices and academic achievement.

Domain-general or domain-specific self-
regulation and its development

Domain general or domain specific

There is much discussion about whether self-
regulation should be considered as domain
specific or domain general, and whether
learners are able to make use of knowledge
and skills obtained in one domain to progress
in another. Three studies in the domain of
sport and six in the academic domain were
found to extend this discussion. For sports,
Jones and Lavallee (2009) reported that
British adolescents may profit from what are
known as life skills (e.g., goal-setting and self-
efficacy) obtained by being active in sports in
everyday life. Jonker and colleagues (2010b)
suggest a possibility of transfer between sport
and academia as well. Their results showed no
differences between elite youth soccer players
in the higher pre-university system and those
in the lower pre-vocational system, whereas
these differences do exist in a mainstream
population of Dutch students. Jonker et al.
(2010b) found that the pre-vocational elite
youth soccer players reported higher scores
on effort and reflection than their pre-uni-
versity mainstream peers. This may suggest,
in line with Jones and Lavallee (2009), that
elite youth athletes, irrespective of academic
level, may profit from being active in sports at
a high competitive level. On the other hand,
Anshel and Porter (1996) showed that swim-
mers were not able to use their psychological
characteristics outside their sport as the in-
cluded generalization component of self-regu-

lation was not supported.

In academia, suggestions for the
near-far possibility of transfer (Brainerd,
1975) have been reported by Sanz de Ace-
do Lizarraga and colleagues (2010b), as the
authors observed that students who were
taught
according to their ‘think actively in academic
contexts (TAAC) method were able to use
their learning strategies in other classes than
those in which they learned these strategies.
Similar results were produced in a population
of 16-to-18-year-old students who received
the TAAC. These students were also able to
transfer their learned skills between classes
(Sanz de Acedo Lizarraga, Sanz de Acedo
Baquedano, & Oliver 2010a). The possibility
for near-far transfer was also underlined by
the results of Miller (2000) and Ben-David
and Zohar (2007). These studies showed a
strong positive association between the two
content domains mathematics and English in
secondary school students (Miller, 2000), and
in the results of a delayed transfer test, which
assessed retention of what has been learned
by students who received an intervention fo-
cusing on metacognitive skill use (Ben-David
& Zohar, 2007). These results suggest that
a higher-order self-regulated learning factor
cannot be ruled out. The results from Moore
and Scevak (1995), on the other hand, re-
vealed no effects of training on transfer from
learning from science textbook to other aca-
demic domains.

According to Van der Stel and Veen-
man (2008) and Veenman and Spaans (2005),
the possibility of students using their self-
regulatory skills in a domain-general way is
related to age. The authors reported that self-
regulatory skills initially develop as domain-
specific skills, but that students from approxi-
mately 12 years of age become more able to
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apply these skills between learning domains.
This suggestion was based on their findings
that the metacognitive skills of 12-year-olds
seem to possess both a domain-specific and

a domain-general component (Van der Stel &
Veenman, 2008). However, the self-regulatory
skills of first-year secondary school students
(12-to-13-year-olds) were mainly domain
specific, whereas third-year students (15- to
16-year-olds) displayed more domain-general
metacognitive skills. Twelve-year-olds were
suggested to be in a transition phase after
which their metacognitive skills gradually
merge into a set of domain-general skills (Van
der Stel & Veenman, 2008).

Development of self-regulation

Six studies assessed the development of
self-regulatory skills in youth. As reported
above, most studies showed in cross-sec-
tional research designs that students later in
adolescence are generally more able to use
self-regulation than students early in adole-
scence (Martin et al., 2008), specifically when
it comes to domain-general self-regulation
(Van der Stel & Veenman, 2006; Veenman &
Spaans, 2005). Similar findings were reported
by Lan (2005), showing that older students
reported self-monitoring more frequently
during learning than their younger peers.
Nevertheless, results are not uniform as
Roeschl-Heils and colleagues (2003) showed
stability in students’ use of metacognitive
skills in years one and two of secondary
school (12-14 years of age). Cleary & Chen
(2009) even reported a decline in students’
use of metacognitive skills at the beginning of
the middle school years. A decline in students’
self-efficacy from junior to senior secondary
school was also reported by Caprara and col-
leagues (2008) using a longitudinal design.
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Metacognitive and motivational teaching
in academia

Intervention studies
Although relatively few studies (n = 6) exa-
mined the development of self-regulatory
skills in youth, most studies assume that
the use of these skills can be learned and
prompted. Schaefer and McDermott (1999)
showed that students trained to use opti-
mum levels of self-regulatory behaviour will
have a distinct advantage over those without
training within a population of students with
roughly comparable levels of academic ability.
Veenman and colleagues (2005) showed that
providing students with metacognitive cues
(reminding students to use the metacognitive
skills in their repertoire) triggered students’
use of metacognitive activities. Bergin (1996)
suggests that teachers should motivate stu-
dents in such a way that students become so
interested in the topic that they are willing
to apply their self-regulatory skills, and Eshel
and Kohavi (2003) emphasize the importance
of balancing student and teacher control in
class. Students used their self-regulatory
skills most when student control was high
and teacher control was low.

Several other studies assessed how
to stimulate students to use self-regulation
in intervention studies. Peters and Kitsan-
tas’ (2010) intervention focused on meta-
cognitive prompting (MPI-S) and showed
that students in the intervention groups had
increased content knowledge and nature of
science knowledge when compared to the
control group. In addition, the intervention
group had a more sophisticated form of self-
regulation. These students reported that they
no longer studied for exams by learning off by
heart, but were able to recognize the intercon-
nectedness of their study material and dis-
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played more confidence in redoing activities.
Similar results were obtained from the Self-
Regulation Empowerment Program (SREP),
which focused on improving self-regulation,
motivation and test performance by focusing
students’ attention on Zimmerman’s three-
phase self-regulation model. Results of this
intervention showed that the five students
who received the SREP intervention displayed
higher levels of self-regulation and motiva-
tion (Cleary, Platten, & Nelson, 2008).

The results of Sanz de Acedo Lizarraga
and colleagues’ (2010a, 2010b) TAAC also
underline the effectiveness of this interven-
tion for students’ use of self-regulation and
academic performance. The interventions
developed by Moore and Scevak (1995) and
Ben-David and Zohar (2007) produced simi-
lar results. Their interventions focused on
instructing students to use metacognitive
knowledge and strategies in science-related
educational contexts. Students in the experi-
mental group were able to use what they were
taught in the area of learning science after a
7-week intervention (Moore & Scevak, 1995),
and the effects on scientific enquiry learning
even remained after three months (delayed
transfer test; Ben-David & Zohar, 2007).
Furthermore, the latter study showed that
the low achieving students’ academic per-
formance increased dramatically through
the explicit teaching of metacognitive skills
and was usually higher than that of the high
achieving control group.

Mevarech and Kramarski (2003) com-
pared the effects of two types of stimulation
to use self-regulation, namely metacogni-
tive training versus worked-out examples
(a demonstration of the problem-solving
process). Results showed that students who
received the metacognitive training interven-
tion outperformed students who received

the intervention based on worked-out exam-
ples. Watson and Lawson (1995) designed

an intervention that focused on disposition,
problem analysis and representation, memory
search and management of activity. Students
were randomly assigned to an experimental,
a partially experimental or a control group.
Their results showed an improvement in the
performance of the experimental group be-
tween test 1 and test 2 of which 22.6% could
be attributed to the treatment variable. This
difference remained between test 2 and test 3
with 15.5% of the variance attributable to the
treatment variable.

Other factors: type of sport, gender and
socioeconomic status

Several studies reported other factors that
may influence self-regulation, such as the
type of sport athletes participate in (team
sports or individual sports), gender and so-
cioeconomic status. Jonker and colleagues
(2010a) assessed the role of six self-regulato-
ry skills in elite youth athletes identified as
junior internationals or junior nationals in
five team sports and five individual sports.
Their results showed that athletes who took
part in individual sports outperformed their
peers playing team sports on planning (aware-
ness of the demands of a task prior to its
execution) and effort (willingness to invest),
and that these results became more evident
in higher competitive levels. The researchers
suggest that these differences may be related
to the more static character in which indi-
vidual types of sport are performed, which
suits those aspects of self-regulation better.
With regard to differences between boys and
girls, relatively minimal gender differences
in self-regulation were observed in a popula-
tion of elite athletes (Anshel & Porter, 1996),
while most studies in the educational setting
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reported girls to be generally more self-regula-
tive than boys (Cleary & Chen, 2009; Martin
et al., 2008). In addition, Martin and col-
leagues (2008) showed that students high in
socioeconomic status report using self-regula-
tory skills more frequently than students low
in socioeconomic status.

Discussion

The purpose of this study was to give a sys-
tematic overview of self-regulatory litera-
ture in the domains of sport and academia in
youth between 12 and 18 years of age. Based
on this overview, we wanted to examine
whether self-regulatory skills can serve as

an underlying characteristic of good perfor-
mance in sport and academia, and whether
there are differences in self-regulatory skills
that contribute the most to performance in
sports or in academia.

In line with the 1986 discussion that
came to a uniform definition of self-regula-
tion (see introduction), our results showed
several variations in concept, definition and
measurement between studies, even within
the domains of sport or academia. Neverthe-
less, all concepts and definitions seemed to be
based on the more general assumption that in
order to improve and regulate learning beha-
viour, learners must be able to set specific and
personal attainment goals that are based on
prior experiences. Based on these attainment
goals, learners make a planning beforehand,
monitor their progress during performance,
and evaluate the end product and learning
process afterwards in order to set new attain-
ment goals (e.g., Cleary & Chen, 2009; Toer-

33

ing et al., 2009; Wolters, 1999). Furthermore,
motivational characteristics such as effort
and self-efficacy were frequently mentioned
as important as youth must be willing to
make an effort to improve and must believe
in their ability to reach their goals (e.g., Cleary
& Chen, 2009; Toering et al., 2009; Wolters,
1999). These findings are, therefore, in gene-
ral agreement with Zimmerman’s (1986,
2000, 2006) theory of self-regulation that
learners must be metacognitively, motiva-
tionally and behaviourally proactive partici-
pants in their own learning process in which
three cyclical phases are involved. The benefi-
cial effects of using self-regulatory skills have
been separately reported by several studies in
sports (e.g., Anshel, 1995; Anshel & Porter,
1996; Jonker et al., 2010a, 2010b; Toering
etal, 2009) and academia (e.g., Miller, 2000;
Miller & Byrnes, 2001; Roeschl-Heils et al.,
2003; Veenman & Spaans, 2005; Veenman et
al., 2005), favouring those who were found to
use their self-regulatory skills more frequent-
ly (e.g., Jonker et al., 2010a, 2010b; Toering
etal, 2009) and better (e.g., Anshel, 1995;
Anshel & Porter, 1996; Cleary & Zimmerman,
2001; Lan, 2005; Pape & Wang, 2003; Zim-
merman & Kitsantas, 2005).

With regard to our aim to examine
whether a general set of self-regulatory skills
may be useful between the domains of sport
and academia, recent studies in the academic
setting support the possibility for transfer of
self-regulatory skills between academic tasks
(Sanz de Acedo Lizarraga et al., 2010a, 2010b;
Ben-David & Zohar, 2007; Miller, 2010). For
example, Miller (2010) showed a strong posi-
tive correlation between students’ use of self-
regulatory skills and the content domains of
English and mathematics. Although relevant,
this does not tell us much about the possi-
bility for the transfer of self-regulatory skills
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between different performance domains such
as sport and academia. In this perspective,
the self-regulated learning theory of Zimmer-
man (1986, 2000) has been applied within
sports and academia separately (e.g., Cleary
& Zimmerman, 2001 in sports and Cleary

et al., 2008; Nota et al., 2004; Zimmerman

& Kitsantas, 2005 in academia). Based on
this theory, Jonker and colleagues (2010b)
showed that elite youth soccer players dis-
played higher levels of self-regulation than
their mainstream peers and were significantly
more often present in the higher pre-univer-
sity system. Although not empirically deter-
mined, Jones and Lavellee (2009) suggest
that British adolescents may have benefited
from self-regulatory skills developed by be-
ing active in sports in everyday life. Although
these studies suggest the possibility for suc-
cessful transfer between sport and academia,
no studies were found that actually assessed
this topic.

Veenman and Spaans (2005) and Van
der Stel and Veenman (2008) did not ex-
amine the direct possibilities for transfer
of self-regulatory skills between domains;
rather they examined the domain-general
or domain-specific nature of self-regulatory
skills in youth. According to these authors,
the possibility for students to use their self-
regulatory skills in a domain-general way is
related to age. Their results showed that chil-
dren start to develop self-regulatory skills ini-
tially as domain-specific skills from an early
age, but are assumed to be able to use these
skills consciously and in a domain-general
way from approximately 12 years of age.

Neurodevelopmental research con-
firms that executive functions (psychologi-
cal processes such as self-regulation that are
involved in the conscious control of thought
and action) develop from an early age as well.

In addition, children are approximately 12
years of age when able to use them (Zelazo

& Miiller, 2002). In this perspective, age as

a developmental factor seems an important
aspect in the use of self-regulatory skills.
Nevertheless, only six studies were found
that assessed the development of self-regu-
latory skills in 12-to-18-year-old youth. Five
of them assessed self-regulation using cross-
sectional research designs and therefore could
only base their conclusions on differences
between older and younger subgroups. We
recommend that future research examines
the development of self-regulatory skills lon-
gitudinally. Results from these studies may
reveal how students or athletes develop self-
regulatory skills and which stimuli contribute
to this development.

This might be interesting in the con-
text of intervention studies as well. As several
studies have reported the relatively minor
use of self-regulatory skills in academic con-
texts (Bergin, 1996; Lan, 2005; Meneghetti
etal, 2007; Veenman et al,, 2005), teaching
students use effective methods has become a
hot topic of research, particularly in the last
decade. The effects of these recent interven-
tion studies in the academic setting showed
that students can be cued and prompted to
use their self-regulatory skills (Ben-David &
Zohar, 2007; Moore & Scevak, 1995; Sanz de
Acedo Lizarraga, 2010a, 2010b). For exam-
ple, Cleary and colleagues (2008) showed that
focusing students’ attention on using self-
regulatory skills indeed resulted in increased
levels of self-regulation and motivation. These
results were extended by Peters and Kitsan-
tas (2010). Their students reported that after
receiving the intervention, they no longer
studied for exams by learning off by heart,
but that they had become able to recognize
the interconnectedness of their study mate-
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rial. Another interesting finding was reported
by Ben-David and Zohar (2007), who found
that the academic performance of low achie-
ving students in particular increased through
the explicit teaching of self-regulatory skills
to the extent that their self-regulatory scores
were usually higher than those of the high
achieving control group. Results from these
studies suggest that the educational system
can stimulate the ability of students to self-
regulate their learning process and their per-
formance related to their achievement goals.

Even though these intervention stu-
dies seem to be effective in the academic set-
ting, based on the assumption that people
are best able to develop self-regulatory skills
in an inspiring environment in which the as-
pects of goal-setting and feedback play a role
(Boekaerts, 1997; Boekaerts & Corno, 2005),
the sports environment may be even more
suitable for the acquisition of self-regulatory
skills. This environment enables athletes to
relatively easy set specific short- and long-
term goals, and they receive constant feed-
back about the action itself in terms of the
performance process and the result achieved
from trainers, parents and other partici-
pants (Jonker et al., 2010b). This may be
most strongly related to elite sports as higher
competitive levels are characterized by higher
numbers of hours of training, in which the
level of goal-setting is assumed to be more
challenging and the feedback received more
specific. However, athletes in mainstream
organized sport settings are also forced to set
personal goals for improvement and conti-
nually receive feedback. This means that they
can profit from and be coached to develop
and use their self-regulatory skills within and
between performance domains. Unfortunate-
ly, no intervention studies conducted in the
sport domain were found.
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The above-mentioned assumptions
are based on the information that self-regu-
latory skills can be used as domain-general
skills (e.g., Eccles & Feltovich, 2008) within
and between performance domains. Stu-
dies conducted by Van der Stel and Veen-
man (2008) and Veenman and Spaans (2005)
show that students should be able to utilize
their self-regulatory skills later in adolescence
in particular. This may indicate that youth in
secondary education in particular must be
cued to use their self-regulatory skills in the
learning situations in which they are involved.
To assess this possibility for the transfer of
self-regulatory skills between domains, we
still have to solve a measurement issue. Our
results show that different measurement in-
struments, such as self-report, think-aloud
protocols and interviews, are used and that
most are domain specific in nature. We as-
sume that only when measurements can be
utilized between performance domains the
results of intervention studies can be com-
pared and contribute to the possibility for
successful transfer between domains. More
practically, after intervention studies and by
assessing students’ or athletes’ self-regulatory
skill use, their use of these skills should be
measured not only in the domain in which
the intervention took place, but also in the
domain for transfer by using the same mea-
surement. Only studies conducted by Jonker
and colleagues (2010a, 2010b) and by Toering
and colleagues (2009) used a general self-
regulatory instrument and used it between
performance domains.

In addition to this measurement issue,
other measurement concerns are related to
the question of whether people are able to
report their self-reported cognitions proper-
ly and without being susceptible to giving
socially desirable answers, which needs to
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be the case when using self-report question-
naires, interviews and think-aloud protocols
(Eccles, in press; Young & Starkes, 2006). We
therefore recommend that future studies de-
velop instruments that can be applied within
and between performance domains to make
the results achieved comparable, and to relate
results obtained by self-report instruments
to observed behaviour within a specific do-
main. Results obtained by these methods may
further reveal the beneficial effects of inter-
vention studies on youth'’s use of self-regula-
tory skills and the possibilities for successful
transfer.

With regard to the last aim of this
study, namely whether there are differences
in the self-regulatory skills that contribute
most to performance in sports or academia,
research in the educational setting showed
that students’ use of self-regulatory skills is
predictive for academic results (e.g., Martin
et al., 2008; Miller & Byrnes, 2001; Nota et
al., 2004; Roeschl-Heils et al., 2003; Veenman
& Spaans, 2005). Specifically the use of self-
monitoring (Jonker et al., 2010b; Lan, 2005)
and reflection (Martin et al., 2008; Nota et
al., 2004) were related to increased academic
performance. Students who reported using
self-monitoring and reflection more frequent-
ly appeared to be more aware of whether
they were still on track during task execution
(Lan, 2005), and were better able to rear-
range their actions related to their personal
achievement goals and to distil the main ideas
from the information to be learned (Martin et
al., 2008; Nota et al., 2004). In sports, skills
related to reflection (Anshel & Porter, 1996;
Cleary & Zimmerman, 2001; Jonker et al.,
2010b; Toering et al., 2009), effort (Jonker
et al., 2010b; Toering et al., 2009), commit-
ment (Anshel, 1995; Anshel & Porter, 1996),
and self-efficacy (Anshel, 1995; Cleary &

Zimmerman, 2011) have been reported to
distinguish best between athletes of diffe-
rent competitive level. It is suggested that
elite athletes benefit more from training and
practice through the ability to use past expe-
rience to improve future performance, and
they are also more committed to their goals
(Anshel, 1995; Anshel & Porter, 1996; Jonker
et al., 2010a; Toering et al., 2009). In addi-
tion, they displayed higher self-efficacy belief
(Anshel, 1995; Cleary & Zimmerman, 2001).
Nevertheless, no studies were found that
tried to predict whether an increased use of
these specific self-regulatory skills would lead
to increased performance in sports, although
this seems especially interesting from a talent
development perspective. To elaborate, the
main question in talent development research
is who is going to make it to the top and who
is not, and, moreover, which characteristics
may determine future success in sports. We
assume that coaches will be at least curious to
know what their athletes’ levels of self-regu-
lation are as these aspects may be related to
learning potential over the years. We there-
fore advise that the predictive value of self-
regulatory skills for sport performance be
assessed in future research.

In conclusion

The use of self-regulatory skills is found to
be beneficial for sport (e.g., Anshel, 1995;
Anshel & Porter, 1996; Jonker et al., 2010a,
2010b; Toering et al., 2009) and academic
(e.g., Cleary & Chen, 2009; Miller, 2000;
Miller & Byrnes, 2001; Roeschl-Heils et al.,
2003; Veenman & Spaans, 2005; Veenman
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et al., 2005; Wolters, 1999) performance in
12-to-18-year-old youth. Although the exact
development of self-regulatory skills at secon-
dary school age remains unclear, some studies
suggest that youth, specifically when they
have reached the age of 12, may be able to
apply their self-regulatory skills between per-
formance domains (Jones & Lavallee, 2009;
Jonker et all, 2010b; Van der Stel & Veenman,
2008; Veenman & Spaans, 2005), for example
in sports and at school. This has several inter-
esting implications for future research, name-
ly to assess how self-regulatory skills develop
in a secondary school-age population related
to their sport and academic characteristics,
whether the sport context may be highly
suitable for the development of self-regulato-
ry skills, and whether elite youth athletes’ use
of self-regulatory skills may be predictive for
athletic performance in the future.
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Appendix 1. Results of the studies examining
variables associated with aspects of self-regulation,
measures of competitive sport level and measures

of academic achievement.

Authors

1. Anshel (1995)

2. Anshel & Porter
(1996)

3. Barkley (2006)

4. Ben-David &
Zohar (2009)

5. Bergin (1996)

6. Caprara (2008)

7. Cleary & Chen
(2009)

Purpose/Research Questions

To examine differences in the use
of self-regulation in elite and non-
elite competitive male swimmers.

To assess SR in elite and non-elite,
male and female swimmers.

To examine the relationship
between student and teacher self-
efficacy beliefs and self-efficacy can
predict reading comprehension.

To assess the instructional effects
of meta-strategic knowledge on
scientific thinking strategies,
whether differences exist between
low and high achieving students
and the possibility of transfer.

To assess the use of self-regulation
in out-of-school learning settings.

To examine the development

of perceived self-efficacy for
self-regulated learning and its
contribution to academic achieve-
ment and remaining in school in
students.

To assess differences in students’
self-regulation strategies and
motivational beliefs across grade
level, gender, and maths course
type, and which variables most
strongly predicted students’
strategy use.

125

119

210

412

880

Participants

19.4

20.7
20.3
17.8
17.5

NA
NA

NA

NA

NA

NA

Age (years)

SD
NA

NA
NA
NA
NA

NA
NA

NA

NA

NA

NA

Range

17-22

13-14

NA

12-22

NA

SR
SP

SR
SP

SR
SR
AP

AP

SR

AP
SR
SR
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Measurement

Name

N AED
Competitive level

NAED
Elite vs non-elite

Self-efficacy®”
Self-monitoring®™
SAT

Mean academic score
Sci. inq. learn. Task
Written test (pre, post,
delayed)

Grades
Self-efficacy
Learning strat.®®

Self-efficacy
Grades
Examination
Graduation grade

SRSI-SR

TTI

PII

Self-standards®
Outcome of interven-
tion

100

100

NA
NA
NA

11
NA

13
19

11

NA
NA

s AN

5p. LTS

5p. LTS

11p.s.
0-10s.
Yes - no

5p. LTS
60-100

Oorl

5p. LTS
5p. LTS
5p. LTS
1-13

Results/Conclusions

Elite swimmers are more self-directed,
independent, serious and make more
effort to achieve swimming success and
had more self-confidence.

Elite swimmers were more self-directed,
independent, committed, serious, capable
of acknowledging their strengths and
weaknesses and make more effort. Mini-
mal gender differences were observed.

Similarities and differences between
students’ and teachers’ self-efficacy are
observed, as well as significant correla-
tions between self-efficacy and reading
comprehension.

Explicit teaching of MSK was effective
especially in the low achieving group.
When compared to the control population,
the experimental population had higher
scores on the delayed transfer test.

Students’ rate of strategy use in out-of-
school learning settings is low. Students
with higher interest report greater use of
SR.

Students decline in self-efficacy when they
advance through the educational system.
Students with a lower decline in self-
efficacy have higher grades and a greater
likelihood of remaining in school.

Use of SR and motivation vary across
grade level and maths course type and
importance of the use of these strategies
increased when students experienced
greater regulatory demands or course
expectations.
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16.

17.

18.
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21.

22.

23.

Martin et al.

(2008)

Meneghetti et al.
(2007)

Mevarech &
Kramarski (2003)

Miller (2000)

Miller & Byrnes
(2001)

Moore & Scevak
(1995)

Nota et al.
(2004)

Pajares & Valiante
(1999)

Pajares & Valiante
(2002)
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To assess personal and institu- 965
tional variables that can predict

academic achievement in students
longitudinally.

To assess the knowledge of, the 354
use of and consistency in the use

of efficacy strategies in students

with good and poor study skills.

To assess the effects of metacogni- 122
tive training vs worked-out ex- 122?
amples in students’ mathematics
performance and the long-term

effects of the interventions.

To examine ways in which to be- 297
come a self-regulated learner and

whether self-regulation is domain

specific.

To assess adolescents’ use of SR in 412
decision-making and whether this
is predictive for academic choices.

To examine the effects of a 7-week 41
strategy training intervention,
taking reading ability into account.

To examine the relationship be- 81
tween secondary school students’ 49
use of SR and their subsequent

academic achievement and resil-

ience.

To examine students’ writing 742
self-efficacy and whether there are
differences related to grade level

and gender.

To assess the development of stu- 1257
dents’ confidence in SR strategies

and the relationship between self-

efficacy for SR in language arts.

15.8

NA

14.2
154

NA

NA

NA

171
NA

NA

NA

0.8

NA

0.6

NA

NA

NA

0.2
NA

NA

NA

15-18

12-15

NA
NA

NA

NA

14-15

NA
NA

NA

9-17

SR

SR

SR

AP

AP
AP

SR

SR
AP
AP

SR
SR
AP

AP

SR

AP
AP

SR
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CEAM
Learning strat.
Motivation

Metacognition

Specific tests

AMOS
Teacher ratings
AMOS study task

Pre-test: Algebra
Post-test: time-dis-
tance-speed
Videotape

MSPSE (SRL)
Mathematics
English

ACT assessment

LASSI-HS
Developed
GPA

Text test

SLIC strategies

Grades

Willingness to further

education
SRLIS

WSES
Ability comparison
ASDQ-1

Writing apprehension

CMSES
Teacher ratings

CMSES
SE language arts
Teacher ratings

10
10
25
30

32
38

15

32

11
NA
NA

23
30

10
NA

ZUN ZNNA O
>

>

NA
NA
NA
MC

4p LTS

MC
Open
True/false

0-32
0-12

1-5

S

7p. LTS
7p. LTS
NA

5p. LTS

MC
Free recalls

10p.s
11p LTS

Interview

0-100
6p. LTS
6p. LTS
NA

6p. LTS
6p. LTS
NA

6p. LTS
1-6
5p. s

Learning strategies and metacognitive
abilities are strong personal predictors for
students’ academic success.

Students with poor study skills were less
able to make the distinction between
good and poor study skills and were less
consistent in matching their knowledge to
their use of strategies.

Students in the metacognitive training
group outscored students in the worked-
out examples group not only immediately
after the intervention, but also in the
delayed post-test.

Students use external comparisons to de-
velop self-regulation. Existence of higher
order, domain-general self-regulation is
suggested.

SR competences in decision-making were
the best predictors of AP.

The intervention is useful as participants
were able to use what they had been
taught. No effects of training on transfer
were observed.

Strategy use to improve learning was
predictive for AP, but not for students’
choice to further education. Rewards and
punishments regarding possible life paths
were predictive in this sense.

Self-efficacy was predictive for writing
competence. Students in lower grade
levels reported higher self-efficacy for self-
regulation than students in higher grade
levels. Girls and boys did not differ in their
writing self-efficacy.

Students’ self-efficacy beliefs for self-regu-
lation decrease as students progressed
from primary to secondary school. Gender
differences are a result of gender-stereo-
typical beliefs.
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24. Pape & Wang
(2003)

25. Peters & Kitsan-
tas (2010)

26. Roeschl-Heils
et al. (2003)

27. Sanz de Acedo
Lizarraga et al.
(2010a)

28. Sanz de Acedo
Lizarraga et al.
(2010b)

29. Schaefer & Mc-
Dermott (1999)

30. Schwinger et al.
(2009)
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To assess the relationship between
the use of self-regulation and
academic achievement, problem-
solving behaviours, and problem-
solving success.

To examine the effectiveness of
metacognitive prompts for stu-
dents.

To examine the relationship be-
tween reading performance, meta-
cognition and motivation in ‘good’
and ‘poor’ readers.

To examine the effects of the TAAC
in adolescents between 16 and

18 years of age and the effect on
academic achievement.

To assess the results of the TAAC,
amethod of thinking skills, self-
regulation and academic learning
in secondary education and the
possibilities of transfer of the
training.

To assess the use of strategies and
intelligence in children’s academic
performance.

To assess the role of motivation
and intelligence as moderators in
the relationship between motiva-
tional regulation strategies and
achievement in German students.

80

162

5

46

110

1.100
420

231

11.9

NA

NA

17.0

131

NA
NA

16.8

0.7

NA

NA

0.9

0.6

NA
NA

0.8

NA

13-14

NA

16-18

NA

6-17
6-17

1E-118)

SR
AP
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SQ
Maths word problem

TEMK

VNOS-B

Evaluation of product
Teacher memos
Think-aloud protocols
Post-test interviews

ADST

Two texts
BB
KANUCOMP
KANUSTRAT
MSTRAT
WMMT

CIT, scale 3

EFAI

- Verbal reasoning

- Abstract reasoning

- Numerical reasoning
CREA

ACRA

AAT

CIT, scale 2

DAT-5, level 1

- Verbal reasoning

- Abstract reasoning

- Deductive reasoning
- Inductive reasoning
CREA

ACRA

AAT

LBS
Grades

MRQ

MSLQ (effort)

GPA

Intelligence test: CET 3

NA

19

NA

12

Text

Gaps

NA

Open-end
Open-end
Teacher
NA

Open-end
0-10 p.

0-7
6p. LTS
6p. LTS
NA
0-36

NA

NA
NA
NA
NA
5p. LTS
NA

NA

NA
NA
NA
NA
NA
5p. LTS
NA

3p. LTS
50-100s

5p. LTS
5p. LTS
1-6
NA
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High achieving students reported a broa-
der scale of strategies then low achieving
students, but did not differ in the total
number of reported strategies and their
using confidence and frequency.

Students exposed to metacognitive
prompts had increased content know-
ledge and nature of science knowledge
and a more sophisticated form of self-
regulation.

Students with better metacognitive
knowledge and motivation are better read-
ers. Metacognition is the best predictor
for reading ability and is stable over time.

Effects of the TAAC were obtained for the
aspects of cognitive resources of meta-
cognition, self-regulation and transfer
and in relation to improved academic
performance. The educational system can
stimulate the ability of secondary school
students to think better, which improves
academic performance.

The TAAC stimulates cognitive function-
ing and self-regulation in second-grade
students and transfer effects were ob-
tained. In addition, the intervention
resulted in better academic performances
through the use of learning strategies. The
authors suggest that self-regulation is not
learned unless the school emphasizes its
importance.

Strategy use and intelligence contribute
in complementary and interactive ways to
children’s scholastic achievement.

Most of the motivational regulation strat-
egies were not directly related to GPA but
correlated with effort management, which
was directly related to GPA. Intellectual
ability moderates the effects of motiva-
tional regulation on effort exertion and
achievement.
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(2009)
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(2006)
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Veenman &
Spaans (2005)

Veenman et al.
(2005)

Watson & Lawson
(1995)

Wolters (1999)
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To examine the relationship be-
tween self-regulation and perfor-
mance level in 11-to 17-year-old
youth soccer players at two diffe-
rent competitive levels.

To examine the influence of self-
efficacy on academic (CMSS-AP)
and SR efficacy beliefs (CMSS-SR),
taking into account gender, read-
ing ability and ethnicity.

To examine the relationship
between intellectual ability and
metacognitive skilfulness in young
students and whether these meta-
cognitive skills are domain specific
or domain general.

To assess the relationship between
intellectual ability and metacogni-
tive skills, their development into
either domain-specific or domain-
general skills, and their stability
over time.

To examine the mixed model of
self-regulation in 12-to-13-year-
old children and whether meta-
cognitive cues have an impact on
children’s use of metacognitive
skills.

To examine the use of strategy
training for question answering in

geography.

To assess the relationship between
five motivational regulation strate-
gies and the use of metacognitive
skills, effort and academic achieve-
ment in students.

444

263

32

32
16
16

41

55

88

14.4

NA

12.7

12.6
15,3

NA

NA

151

1.4

NA

NA

1.0
0.5

NA

NA

0.7

131-17

10-13

NA

NA
NA

12-13

NA

14-16

AP
AP
AP
AP
AP

SR

AP

SR

AP
SR

SR
SR
SR
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Planning
Self-monitoring
Effort
Self-efficacy
Evaluation
Reflection
Competitive level

SSES

CMSS-AP

CMSS-SR
Competence test
Teacher recommenda-
tion

GIVO

Memory test

Study task history
Maths prob. solving
Think aloud

GIT

Maths word problems
Biology task

ML

IL

Observations

Log files from PC

Problem-solving®™
GPA
Observation (SO)

NAED
Intervention

6 SR scales®™
Effort

Mot. Regulation
GPA

15

32

130

NA

4p. LTS
4p. LTS
4p. LTS
4p. LTS
5p. LTS
5p. LTS

6p. LTS

NA
NA
NA
NA
0-4

NA
NA
NA
Oorl
NA
0-2

Oorl
0-10
NA

NA

NA
NA
=7

The elite youth soccer players reported
using reflective skills more frequently and
indications are that they make more effort
to execute their tasks successfully. Self-
regulation may be an important characte-
ristic in the development of youth soccer
players.

The beliefs students hold about their aca-
demic abilities and about their SR influen-
ce their academic choices and AP. This is
not uniform for gender, reading ability
and ethnicity.

Both metacognitive skilfulness and intel-
lectual ability make their own unique
contribution to learning performance. The
metacognitive skills of 12-year olds were
both specific and domain general. 12-year-
olds are in a transitional phase during
which their metacognitive skills merge
into a set of domain-general skills.

Metacognitive skills had a surplus value
on top of intellectual ability and predicted
learning performance. Metacognitive
skills developed alongside intellectual abi-
lity and increased with age. Older students
had more domain-general metacognitive

skills.

Metacognitive skills have their own virtue
in learning, partly independent of intellec-
tual ability (i.e., mixed model). Metacogni-
tive cueing resulted in better learning out-
comes. Educators should provide students
with metacognitive cues. Intellectual skills
come in afterwards.

The group that received the strategy trai-
ning improved significantly within the
first week of training (between t1 and t2).
This difference remained between t2 and
t3.

Students who use motivational regulation
strategies, metacognitive skills and make
more effort in their academic tasks tend to
be high academic achievers.
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Note.

NA = Not available, LTS = Likert-type scale,

AP = academic performance, ED = Especially designed for the
SP = sport performance, study,

SR = measure of self-regulation, s = scale,

MC = multiple choice, p = point.
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The purpose of this study was to gain insight into the academic achievements of
200 talented athletes in 1992/1993 and 200 in 2006/2007, aged 14-16 years.
When compared with the national average, the athletes in 2006/2007 attended
pre-university classes more often (x? = 57.001, p<.05). Of the 2006/2007 athletes,
a higher percentage participated in pre-university programs compared with that
of athletes in 1992/1993 (x* (1, n = 400) = 32.003, p<.05), whereas the national
averages showed stability (x? = .325, p>.05). Investigating self-regulation appears
relevant, as talented athletes may have developed a high sense of self-regulation in
sports, which may enable them to optimally profit from their self-regulatory skills

in their academics.

Keywords: Sport talent; educational level; self-regulation; talent development

Jonker, L., Elferink-Gemser, M.T., Visscher, C. (2009). Talented athletes and academic
achievements: A comparison over 14 years. High Ability Studies, 20, 55-64. Publishers:

//www.informaworld.com

Introduction

Talented athletes and academics have been
subject of continued debate. For years, it

was assumed that top-level sports at school
age may be negatively linked with academic
achievements (Umbach, Palmer, Kuh, &
Hannah, 2006). Important talent years (ages
12-18 in most sports) is the period in which
the most progress must be made in sports in
order to reach expert performance, but at the
same time it is also a period of immense pres-
sure at school (Brettschneider, 1999). As a
consequence, talented athletes are repeatedly
confronted with the stress resulting from

the demands of both domains. The negative
combination of sports and academics is sup-

ported by early research findings, indicating
that talented athletes have lower graduation
rates (Purdy, Eitzen, & Hufnagel, 1982), lower
grade point averages (Purdy et al., 1982), and
difficulties in formulating educational goals
(Sowa & Gressard, 1983) compared with their
regular peers. With regard to the above-men-
tioned research findings, it should be acknow-
ledged that most early research has been
conducted in situations where sports and
academics were united (i.e., at American high
schools, colleges and universities).

By contrast, recent research suggests
that talented athletes tend to perform well
not only in sports but also in the academic
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setting (Brettschneider, 1999; Durand-Bush
& Salmela, 2002; Umbach et al., 2006; Watt &
Moore, 2001). These studies report that talen-
ted athletes have higher report and gradua-
tion rates in comparison with fellow students
that are less athletic (Watt & Moore, 2001)
and that they are highly motivated to per-
form well in academics (Umbach et al., 2006).
Moreover, as a result of the extensive com-
mitment toward their sports, elite athletes are
used to work on self-conscious, goal-oriented,
and problem-focused behaviors in a goal-di-
rected environment by the goal of improving
their performances (Durand-Bush & Salmela,
2002; Orlick & Partington, 1988; Van Yperen
& Duda, 1999). This is also reflected in their
capability to manage a tight schedule between
training, competitions and going to school
(Durand-Bush & Salmela, 2002), and their
ability to use their free time more economi-
cally when compared with the regular adole-
scent population (Brettschneider, 1999).

In recent decades, the social and eco-
nomical importance granted to sports per-
formance has grown and professionalization
in most sports occurred (Oackley & Green,
2001). Simultaneously, sports levels increased
enormously, which is illustrated by fast tran-
sitions in world records, an increase in physi-
cal capacities (e.g., aerobic capacity in soccer;
Stelen, Chamari, Castagna, & Wisleft, 2005),
a higher importance of cognitive aspects (e.g.,
tactical skills and decision-making; Del Villar,
Gonzalez, Iglesias, Moreno, & Cervello, 2007,
Vaeyens, Lenoir, Williams, & Phillippaerts,
2007), an increase in training hours (e.g., up
to 30 hours per week in adult elite players;
Ericsson, Krampe, & Tesch-Rémer, 1993)
and also by adaptations in the content of the
training (e.g., periodization and optimaliza-
tion of training methods per sport; Bompa,
1999). As part of this phenomenon and in
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combination with the professionalization of
sports, the discussion of schools with spe-
cial provisions for talented athletes has been
intensified in many countries (Metsi-Tokila,
2002).

Talented athletes make an above-ave-
rage investment in terms of time and psycho-
logical energy to their sport (Brettschneider,
1999; Watt & Moore, 2001). Having access
to facilities, funds, adequate equipment, suf-
ficient supervision and flexible educational
institutions and training schedules seem re-
quired for a successful combination of sports
and academics (Durand-Bush & Salmela,
2002; Metsa-Tokila, 2002). It has been recog-
nized that combining sports and education
without any special provisions is difficult.
Thus educational institutions in which top-
level training and education are integrated
were established in many countries (Stichting
LOOT & Sardes, 2001; Metsa-Tokila, 2002).

In the Netherlands too, 23 schools
with special provisions were founded in re-
cent decades. Several provisions (i.e., flex-
ibility in school timetable, exemptions, delay
of homework, special supplies to overcome
delays incurred by training and games, delay
or adaptations of periodic exams, supervision
of a mentor, and/or examination regulations)
are offered to them that aim at facilitating
top-level sports and in the meantime gaining
an academic degree at the highest level feasi-
ble (Stichting LOOT & Sardes, 2001). Yet, the
final diploma is of the same level as that of
their age peers.

The professionalization of sports has
also resulted in improvements in career pro-
spects. It is well known that, in contrast to
decades ago, today’s talented athletes foresee
sufficient-to-excellent prospects in top-level
sports, and those prospects may be even
better than in their academic career. From
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this perspective, it might well be possible for
a certain type of student athlete to choose a
career in sports, whereas several years ago he
or she would have chosen academic prospects.
Nevertheless, the academic achievements of
talented athletes are still considered impor-
tant, since only a few of them will reach top
level in sports and consequently make a living
at it (Brettschneider, 1999).

Numerous studies have been conduc-
ted on young elite athletes and their acade-
mic achievements (e.g., differences between
young elites and regular age-matched peers
on for example grade point average, gradua-
tion rates, motivation, and educational goals;
Purdy et al., 1982; Sowa & Gressard, 1983;
Umbach et al., 2006; Watt & Moore, 2001).
However, to the authors’ knowledge, diffe-
rences between today’s talented athletes and
talented athletes 14 years earlier have not
been investigated, nor has a possible trend in
the academic achievements of these athletes.
Hence the purpose of this study is to gain
insight into the link between the competitive
sport level and the academic achievements of
today’s talented athletes and those 14 years
earlier in a Dutch sample. It was chosen to
investigate level of education (i.e., pre-voca-
tional or pre-university level) as main stan-
dard of academic achievements, since in the
Dutch educational system, with its variety
of secondary education levels, the attained
graduation level is the most important pre-
dictor for academic prospects (Inspectie van
het Onderwijs, 2008). Since it might be pos-
sible for such a feature as level of education
to attend at the pre-university level while the
actual performances in class are below that of
fellow students, we also targeted our investi-
gations at the percentage of talented athletes
with difficulties in class such as athletes with
an unsatisfactory average and school repea-
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ters. Whereas the level of education refers

to a more national feature, the percentage

of talented athletes with an unsatisfactory
average and the percentage of school repea-
ters add to the generalizability of this study
across countries because of its consistency
with international literature. With regard to
the competitive sport level, the Netherlands
are known for their high-level talent develop-
ment programs so it is no surprise that they
have established a permanent top-20 position
in the world ranking (Breedveld & Tiessen-
Raaphorst, 2006, pp. 285-288).

Method

Participants

A total of 400 talented athletes participated
in this study. All athletes were classified as
‘talented athletes’ on the basis of their qualifi-
cations by the Netherlands Olympic Commit-
tee and Sports Federation (NOC*NSF) and
were therefore all part of a talent program.

Of this total of 400 talented athletes, 200 at-
tended secondary education in 1992/1993
(136 male and 64 female) and 200 in
2006/2007 (136 male and 64 female), which
are two regular years within Dutch education.
The mean age of the 1992/1993 talented ath-
letes was 15.1 years (SD = 0.7) and that of the
2006/2007 athletes was 14.9 years (SD = 0.8).
The total population consisted of 235 athletes
playing team sports (field hockey, soccer, and
volleyball) and 165 athletes playing individual
sports (judo, speed skating, and tennis) with
a similar distribution between team and
individual sports over the 1992/1993 and
2006/2007 population respectively. Both ath-
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letes in 1992/1993 and those in 2006/2007
were subdivided into two subgroups accor-
ding to the level of secondary education, that
is, pre-vocational or pre-university level. In
this perspective, pre-vocational education re-
fers to the academic level that serves as intro-
duction to middle vocational education (i.e.,
ISCED level 4 and 5). Pre-university educa-
tion refers to the academic level that prepares
students for the university level (i.e., ISCED
level 6; International Standard Classification
of Education, 2006). All talented athletes in
2006/2007 were also part of a school with
special provisions. Table 1 shows the general
characteristics of the population.

Procedure

All participants were informed about the pro-
cedures and were told that the results would
be used anonymously before providing their
verbal permission to participate. Parents,
sports federations, and schools gave their

Table 1. Mean age, number of training hours per
week, number of games per week and number of
sport (i.e., training + games) per week (and standard
deviations) for the talented athletes in 1992/1993
and the talented athletes in 2006/2007.

TA 1992/1993

Age (yrs) 151
Training (h/wk) 5.2*
Games (h/wk) 1.8*
Sport (h/wk) 7.0*
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consent for the study to proceed. The proce-
dures were in accordance with the standards
of the local medical ethics committee of the
University of Groningen.

Instruments

A questionnaire was used to investigate the
academic achievements as well as the compe-
titive sport level of the athletes in 1992/1993
and those in 2006/2007. All athletes were
subsequently divided into two subgroups ac-
cording to the type of school they attended,
that is, pre-vocational level or pre-university
level. Two standards of academic achieve-
ments (i.e., percentage of athletes with an
unsatisfactory average and percentage of
school repeaters) were assessed to indicate
difficulties in class. These standards were also
used to determine possible differences be-
tween the athletes in 1992/1993 and those in
2006/2007.

TA 2006/2007

0.7 14.9 0.8
SN[ 7.1+ 1.7
1.5 2.5% 1.7
3.4 9.6 2.7

Note. TA = talented athletes; M = mean; SD = standard deviation. * One missing value. *p < .01
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Data analyses

All data were analyzed using SPSS 14.0.
Descriptives were used to present the percen-
tage of talented athletes per educational level.
The national averages used in this study were
adopted by the CBS (Central Bureau of Statis-
tics) and are based on the 10th grade of high
school (i.e., ages 15-16; CBS, 1994; 2008, p.
153).

Data were analyzed using four sepa-
rate X statistics. The first x? statistic was
conducted to examine possible differences
between the 1992/1993 and 2006/2007
national averages. The second ¥ ? statistic
was used to compare the talented athletes in
1992/1993 with the 1992/1993 national ave-
rage. A similar X? statistic was conducted in
which we compared the 2006/2007 talented
athletes with the 2006/2007 national ave-
rage. We used a fourth type of X? statistic to
investigate whether the distribution of talen-
ted athletes in 1992/1993 attending pre-uni-
versity level differed from that of talented
athletes in 2006/2007.

Descriptives were also presented for
the percentage of talented athletes with diffi-
culties in class (i.e., the percentage of athletes
with an unsatisfactory average and the per-
centage of school repeaters) for 1992/1993
and 2006/2007 respectively. We subsequently
carried out a ¥? statistic, in which we com-
pared the athletes in 1992/1993 with those
in 2006/2007 on the difficulties they have in
class. The Bonferroni method was used to cor-
rect for multiple testing. An alpha of .05 was
adopted for all tests of significance.
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Results

The percentages of talented athletes per edu-
cational level and the national averages are
shown in Table 2 and Figure 1. The results
of the X? statistic showed no significant dif-
ference between the national averages of
1992/1993 and 2006/2007 [x? = 0.325, df
=1, p=.569], indicating that there exists a
relative stability in the ratio of regular youth
attending pre-university level in 1992/1993
and in 2006/2007. A significant effect was
found for the athletes in 2006/2007: they
were significantly more often attending pre-
university schools, whereas the national ave-
rage shows that their fellow students that are
less athletic were present more often at the
pre-vocational level [x? = 57.001,df=1,p =
.00]. The athletes in 1992/1993 did not dif-
fer significantly from the national averages of
thatyear [x?=3.617,df=1,p=.057].

The fourth x? statistic showed that the ath-
letes in 2006/2007 more frequently atten-
ded schools at the pre-university level than
the athletes in 1992/1993 [x? (1, n = 400) =
32.003, p = .00].

Figure 2 shows the percentage of talen-
ted athletes with an unsatisfactory average,
the percentage repeaters and the total per-
centage of talented athletes with difficulties
in class for 1992/1993 and 2006/2007 re-
spectively.

The results showed no significant dif-
ferences between the athletes in 1992/1993
and these in 2006/2007 on the percentage
of talented athletes with an unsatisfactory
average [x? (1, n =400) = 0.093, p = .760], the
percentage of school repeaters [x? (1, n = 400)
=0.354, p = 1.00] or the total percentage of
talented athletes with difficulties in class [x?
(1,n=400) = 0.020, p = .888].
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Table 2. Percentage of students per educational level
for the national averages in 1992/1993 and 2006/
2007 (CBS, 1994; 2008, p. 153) and for the talented
athletes in 1992/1993 and 2006/2007 (N = 400) in
the 10th grade of high school (i.e., ages 15-16).

1992/1993 2006/2007
TA (%) (n = 200) TA (%) (n = 200)
PVoc 54.2 47.5% 56.0% 29.5%*
PUni 45.8 S5 44.0** 70.5%*

Note. NA = national average; TA = talented athletes, PVoc = pre-vocational level, PUni = pre-university level.
* difference between NA and TA (2006/2007); ® difference between TA 1992/1993 and 2006/2007. *p < .01.

Figure 1. Percentage students attending at the

pre-university educational level for the national
averages in 1992/1993 and 2006/2007 and the
talented athletes in 1992/1993 and 2006/2007.

% Pre university level
100
90
80 |
70 =
60 [~
50

B —] -
40 - Talented Athletes
30 |~ -
20 |- National Average
10 |
0 ] 1 year
1992/1993 2006/2007
1992/1993 2006/2007
National Average 45.8 % 44.0 %
Talented Athletes 52.5% 70.5 %
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Discussion

The purpose of the present study was to
gain insight into the link between the sport
competitive level and academic achieve-
ments of talented athletes in 1992/1993
and 2006/2007 in the 14-16 age range. To
accomplish this, the athletes were compared
with the national averages of 1992/1993,
2006/2007, and with each other on the per-
centage of students attending pre-university
programs. Furthermore, two standards (i.e.,

Figure 2. Percentage of talented athletes with an
unsatisfactory average, the percentages of school

repeaters and the percentage of talented athletes with

difficulties in class (unsatisfactory average + school
repeating) for the athletes in 1992/1993 and in
2006/2007.
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percentage of talented athletes with an unsa-
tisfactory average and percentage of school
repeaters) were assessed to investigate possi-
ble difficulties in class.

Our results show no difference be-
tween the national averages of 1992/1993
and 2006/2007, which indicates a relative
stability in the ratio of regular youth atten-
ding pre-university level over the years. Ac-
cording to the Dutch Inspectorate of Educa-
tion (2008), the quality of the educational
level also remained stationary (Inspectie van

% Standards of academic performance

20 —
18 |~

1992/1993
1992/1993
Unsatisfactory average 2.5%
School repeaters 13.0%
Difficulties in class 14.5%

Unsatisfactory
average
I
School repeaters
I
Difficulties
in class
Talent groups
2006/2007
2006/2007
3.0%
13.0%

15.0 %
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het Onderwijs, 2008, fig. 4.1a, p. 71).

With regard to academic achievements
of the talented athletes in 2006/2007, the
results reflected significant differences be-
tween the athletes and the national average
of that year. They attended schools with pre-
university level of education more frequently
than the percentage of the regular youth.
These results are in congruence with recent
findings reporting that today’s talented ath-
letes not only tend to perform well in sports
but also in academic settings (Dexter, 1999;
Durand-Bush & Salmela, 2002). The athletes
in 1992/1993 appeared to attend more fre-
quently at the pre-university level, however
did not differ significantly from the national
averages of that year. This might be a first
indication for the increase in the educational
level of talented athletes competing at high
competitive sport levels over the years. Our
finding that the athletes in 2006/2007 attend
pre-university schools more frequently than
14 years earlier extends this proposition. In
addition, the increase in the level of education
of talented athletes is not accompanied by
an increase in difficulties in class.

The current research findings have
important implications, since they might
suggest that sports and academics not only
can complement each other (Durand-Bush
& Salmela, 2002), but moreover, sports
may actually be beneficial for the academic
achievements of these athletes competing at
high competitive sport levels. As indicated
above, our results suggest that the demands
upon the students’” educational capacities
remained stationary over the years, that is,
attending schools at the pre-university level
in 1992/1993 is comparable with 2006/2007.
By contrast, the competitive sport level and
the number of hours devoted to training has
increased over the years (Ericsson et al., 1993;
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Oackley & Green, 2001). In the present study
we found that the athletes in 2006/2007
spend significantly more time in training and
also have a lower variability when compared
with the athletes in 1992/1993 (see means
and standard deviations in Table 1), which
supports the above-mentioned literature.
Thus, it is suggested that whereas in early
years it might have been possible to compen-
sate for relatively low innate talent with a
lot of training, or vice versa, it appears that
today’s talented athletes can only reach elite
level in sports by a combination of innate
talent and time-intensive sports training.
Despite of the increase in their extensive in-
vestments in sports, they are more frequently
attending schools at the pre-university level.
Yet other components, such as special
provisions provided to the talented athletes
and improved career prospects, may play a
role in our research findings. With regard to
the provisions, the athletes in 2006/2007
appear to have an advantage over the athletes
in 1992/1993 and regular students since all
of them are part of a school with such extras.
Nevertheless, we assume that those extra
provisions only have a secondary influence
on the level of education. In a recent study on
young promising athletes at regular schools,
a similar percentage of talented athletes
was attending in pre-university classes (i.e.,
71.7%; Stichting LOOT, personal communica-
tion, September 5, 2008). As a consequence,
we propose that only those athletes at the
highest sport performance levels in terms of
international competitive sport level, number
of training hours and type of sport do meet
the needs for special provisions. Moreover,
also the athletes competing at internatio-
nal levels in 1992/1993 had access to extra
assistance at school, albeit not statutorily
arranged. Yet, within the Dutch educational
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system, all students are used to the possibi-
lity to ask for extra supervision or help by a
mentor if required. We therefore assume that
our assumption that talented athletes are also
high achievers academically is not based on
differences in instruction caused by the spe-
cial provisions offered to them.

With regard to the improved career
prospects in sports, it might be possible that
another type of student athlete chooses a
career in top-level sports. More specifically,
several years ago the academic prospects for
talented athletes at pre-university level were
more promising, whereas today’s talents
foresee sufficient-to-excellent career oppor-
tunities in their sports. In addition, by the
indivisible trinity between today’s professio-
nal sport, sponsorships, and media, the career
possibilities of retired athletes have increased.
For example, many former athletes enter a
new career working as coaches, managers, or
as experts commenting on sport events on
television (Metsi-Tokila, 2002; Smart, 2005,
p- 144). Nevertheless, the question remains
— which qualitative characteristics related to
sports may be beneficial towards increasing
the educational level of talented athletes?

In recent decades, considerable re-
search into sports has focused on the deve-
lopment and maintenance of athletic ability.
In this perspective, it is more and more
acknowledged that expert performance in
sports not only depends on innate physical
characteristics and physical training but may
be even more attributable to cognitive factors
(Cleary, Zimmerman, & Keating, 2006). Ex-
perts in sports outperform their non-expert
counterparts on several factors related to
cognition such as sport-specific knowledge
(Dexter, 1999), decision-making (Del Villar et
al., 2007; Vaeyens et al., 2007), tactical skills
(Del Villar et al.; Elferink-Gemser, Visscher,
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Lemmink, & Mulder, 2004), perceptual skills
(Vaeyens et al.), and self-regulatory skills
(Cleary & Zimmerman, 2001; Cleary et al.,
2006).

Because we are interested in the asso-
ciation between competitive sport level and
the educational level of talented athletes, we
assume that self-regulation appears to be one
of the most promising venues for further in-
vestigation. Self-regulatory theories appear to
fit with previous studies reporting that elite
athletes are used to work on self-conscious,
goal-oriented, and problem-focused behaviors
(Durand-Bush & Salmela, 2002; Orlick &
Partington, 1988; Van Yperen & Duda, 1999).
In addition, both in sports and in academic
settings studies indicate that experts with-
in the specific domains have superior self-
regulatory skills than non-experts (Cleary &
Zimmerman, 2001; Ertmer & Newby, 1996;
Zimmerman, 1998) and that similarities exist
between athletic and academic tasks (Zim-
merman & Kitsantas, 1996). More specifical-
ly, because of its characteristics and its gene-
rality, self-regulatory skills can be transferred
from one context, in which it was developed,
to another (Boekaerts, 1999; Ferrari, Pinard,
Reid, & Bouffard-Bouchard, 1991; Kirschen-
baum, 1984). According to Zimmerman
(1986), self-regulation refers to cognitive,
motivational, and behavioral processes used
by learners to advance their own learning
processes. Besides its relevance in expert per-
formance, the importance of self-regulation
has also been identified in related areas such
as in effective time management and high
level achievements in competitive situations
(Moon, 2003; Zimmerman & Martinez- Pons,

1986).
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In conclusion

The results of this study indicate that talented
athletes are also academically high achievers
and it postulates that these athletes might
benefit from well-developed characteristics
such as self-regulatory skills in sports in aca-
demic situations. From this study, this may
be reflected in the ratio of talented athletes
attending at the pre-university level. With
respect to the above-mentioned postula-
tion, future studies should investigate the
self-regulatory skills of talented athletes. In
addition, self-regulation may also be useful in
distinguishing skilled from less skilled youth
at young age and may help talented athletes
to overcome the stress related to the combi-
nation of sports and academics by balancing
their sport and academic activities better.
Moreover, further investigation is warranted
with respect to regular youth as also main-
stream children and adolescents may profit
from a well-developed sense of self-regulation
in improving their academic achievements.
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Success in sport and school is related to self-regulation. Additionally, sport experts
are high academic achievers. We examined the role of 6 self-regulatory skills in the
sport and academic performances of elite youth athletes (12-16 years) and compa-
red their scores with age-matched controls in 2 academic secondary school systems
(pre-university vs. pre-vocational). Pre-university students outscored pre-vocatio-
nal students on 5 self-regulatory skills in the control group while 2 skills were
significant in an athletes” population. When comparing elite athletes to controls
within each academic system, 3 self-regulatory skills were significant. Moreover,
pre-vocational athletes outscored pre-university controls on 1 skill. These results
expand theories of transfer by suggesting that self-regulation may help elite youth
athletes to combine a sport career with education.

Keywords: Talent development, metacognition, motivation, sport, academics

Jonker, L., Elferink-Gemser, M. T., & Visscher, C. (in press). The role of self-regulatory skills
in sport and academic performances of elite youth athletes. Talent Development and Excellence.

Introduction

Even though elite youth athletes are fre-
quently under excessive time pressure as a
consequence of having to juggle their aca-
demic careers with their extensive invest-
ment in sports, they still tend to be high
academic achievers (Brettschneider, 1999;
Durand-Bush & Salmela, 2002). Student
athletes generally have superior graduation
rates (Watt & Moore, 2001) and are also more
frequently in the pre-university system than
fellow students who are less athletic (Jonker,
Elferink-Gemser, & Visscher, 2009). In The
Netherlands, students can enter two acade-
mic systems; the pre-university system or the
pre-vocational system. The former prepares

students for a university career and students
are granted admission based on their test
scores, while the latter prepares students

for later vocational education. The academic
system students enter thus determines their
level of graduation and thereby their future
career prospects. Within each academic sys-
tem students can fail classes, which in The
Netherlands means that students have to re-
take the entire year.

Self-regulation is important in both
sports and secondary education. Expert ath-
letes exhibit more self-regulatory skills than
non-experts in sports (Cleary & Zimmerman,
2001; Kitsantas & Zimmerman, 2002), and
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at the higher academic levels typically more
students can be found with superior self-reg-
ulatory skills (Zimmerman, 1986; Zimmer-
man & Martinez-Pons, 1986). It has, there-
fore, been suggested that the possession and
use of self-regulatory skills predicts academic
achievement (Nota, Soresi, & Zimmerman,
2004; Zimmerman & Martinez-Pons). The
question arises whether self-regulatory skills
may contribute to elite youth athletes’ aca-
demic performances as well as to their sport
performance.

There is a long history of debate regar-
ding the generality vs. domain-specificity of
self-regulation and the possibilities for lear-
ners to use self-regulatory skills gained in one
domain to progress in another (i.e., possibi-
lity for transfer). There is evidence for transfer
failure and transfer success (e.g., Boekaerts
& Corno, 2005; De Corte, 2003; Veenman,
Elshout, & Meijer, 1997; Veenman & Spaans,
2005). This inconsistency in data may be due
to how a successful transfer is conceptualized
(De Corte; Veenman & Spaans). The traditio-
nal approach takes a narrow view for evidence
of transfer (i.e., independent and instant
use of knowledge and skills obtained in one
domain transferred to another domain),
whereas more recent conceptualizations em-
phasize a broader view (i.e., knowledge, skills
and motivations obtained in one domain
foster the use of skills in another domain)
in which self-regulatory skills play a role (De
Corte). Nevertheless, it is assumed that suc-
cessful transfer is related to a similarity and
to familiarity with the elements of a task (De
Corte; Eccles & Feltovich, 2008; Pressley,
1995; Zimmerman, 1995).

Based on the broader conceptualization
of transfer, the idea was to investigate the use
of self-regulatory skills as potential modera-
tors between excellent sport achievement
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and academic achievement in elite youth
athletes (Jonker et al., 2009). Even though
there seems to be little overlap between the
respective elements of sport and academic
performances, the factors that contribute to
success in both domains may be highly cor-
related and have a common basis, namely
a general set of self-regulatory skills. It has
been proposed that elite athletes are familiar
with the use of self-regulatory skills because
of their familiarity with the domain-specific
knowledge (i.e., declarative and procedural)
that serves as a basis for self-regulatory skills.
Additionally, elite youth athletes understand
that they must be self-aware, goal-oriented
and problem-focused to study and achieve
their goals within various performance do-
mains (Ericsson, Krampe, & Tesch-Romer,
1993; Kirschenbaum, 1984; Winne, 1995).
These characteristics are consistent with
the top-down approach of self-regulation in
which students adopt their learning goals
(Boekaerts & Corno, 2005). From the bot-
tom-up perspective, it is suggested that stu-
dents develop self-regulation by continuous
instruction and feedback from their environ-
ment (e.g., coaches, trainers and teachers)
to adapt their learning styles (Boekaerts
& Corno; Pintrich & Zusho, 2002). In this
perspective, the sport domain may form a
suitable environment in which to develop
self-regulatory skills. Athletes are forced to
set personal improvement goals and they con-
tinually receive feedback from the action itself
(i.e., success or failure) and from coaches
on the performance process. Therefore, the
present study focused on the role of self-regu-
latory skills in the sport and academic per-
formances of elite youth athletes.

In the present study we relied on Zim-
merman’s self-regulated learning theory
(1989, 2000, 2006) and the expert learning
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model of Ertmer & Newby (1996). Zimmer-
man (1986, 1989, 2006) defined self-regu-
lation as the degree to which learners are
metacognitively, motivationally and beha-
viourally proactive participants in the lear-
ning process. As a result, metacognition is
defined as awareness of and knowledge about
one’s own thinking and the skills of planning,
self-monitoring, evaluation and reflection
were adopted (Ertmer & Newby, 1996; Zim-
merman, 1986, 2006). Zimmerman’s (2000)
self-regulation theory distinguishes three cy-
clical phases of self-regulation: a forethought
phase (i.e., goal setting and planning), a
performance phase (i.e., use of strategies
to improve the quality and the quantity of
learning) and a reflection phase (i.e., strate-
gies that include evaluating different parts of
the performance after learning). The expert
learning model of Ertmer & Newby was based
on Zimmerman's work, but emphasizes the
importance of reflection. These authors de-
scribe reflection as the active process of lear-
ning from past experience and applying prior
knowledge and experience to improve current
or future actions (Ertmer & Newby).

Students or athletes not only have to
possess the above mentioned metacognitive
skills, they also need to be motivated to use
them (Zimmerman, 1989, 2006). Motivation
is defined as the degree to which learners are
self-efficaciously, autonomously, and intrin-
sically motivated to achieve a specific goal
and includes effort and self-efficacy (Hong &
O'Neil Jr., 2001). Furthermore, learners not
only need metacognition and motivation,
they must also use these skills within particu-
lar situations (Hong & O’Neil Jr.; Zimmer-
man, 1990).

In sum, previous studies report that
elite youth athletes are not only high ath-
letic performers, but are also high academic
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achievers. Sport experts outperform non-
experts on self-regulation, which is a prere-
quisite for success at school as well (Cleary

& Zimmerman, 2001; Kitsantas & Zimmer-
man, 2002; Nota et al., 2004). Therefore, our
aim was to examine the role of self-regulatory
skills in the sport and academic performan-
ces of elite youth athletes. We compared

elite youth athletes and non-athletes on six
self-regulatory skills (i.e., planning, self-
monitoring, evaluation, reflection, effort

and self-efficacy) in the pre-vocational and
pre-university systems. We hypothesized
that students in the pre-university system
would outscore their pre-vocational peers

in self-regulatory skills (Cleary & Zimmer-
man; Kitsantas & Zimmerman; Nota et al).
Furthermore, because sport participation
seems to promote self-regulatory skills (Pin-
trich & Zusho, 2002), and because interna-
tional elite youth athletes are more reflec-
tive when compared with those at national
level (Jonker, Elferink-Gemser, & Visscher,
2010), we expected elite youth athletes to
score high on self-regulation, including reflec-
tion, independent of the academic system.
We also wished to determine whether elite
youth athletes in the pre-vocational system
displayed higher levels of self-regulation

than their pre-university non-athletic peers.
Personal characteristics such as age, gender
and socioeconomic status (SES) were taken
into account. Prior research showed that older
students are generally more self-regulatory
than their younger counterparts (Al-Hila-
wani, 2003; Pintrich & Zusho; Zimmerman &
Martinez-Pons, 1990). Furthermore, incon-
sistent findings have been reported in the use
of self-regulatory skills between males and
females (Anshel & Porter, 1996; Zimmerman
& Martinez-Pons), and students lower in SES
are associated with lower levels of sports par-
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ticipation, lower levels of self-regulation and
more academic problems (Nota et al.; Sirin,
2005).

Assessing the role of self-regulatory
skills in the sport and academic performances
of elite youth athletes may provide insight
regarding the possibility that these athletes
utilize self-regulatory skills not only in sports,
but also in the academic setting. This insight
may help elite youth athletes to combine
sport with educational responsibilities, and
the combination of these two factors is es-
pecially important for athletes aged 12 to 16
years. At this age, athletes have to improve
most to reach senior elite levels of competi-
tion, but this age is also a period of immense
pressure at school (Brettschneider, 1999).

Method

Participants

A total of 160 male and 178 female students
(n = 338) aged between 12 and 16 years par-
ticipated in this study. Altogether, 170 were
classified as elite youth athletes (77 male
and 93 female; mean age = 14.18 yrs, SD =
1.17) on the basis of their participation in a
talent development program in The Nether-
lands. This means that they were considered
to belong to the best 2.5% of athletes in their
age category. About half (n = 83) played team
sports (i.e., baseball, basketball, handball,
field-hockey and volleyball) while the other
half (n = 87) took part in individual sports
(i.e., gymnastics, judo, speed-skating, swim-
ming, and tennis). The elite youth athletes
had approximately 4000 hours of accumu-
lated sport experience (mean 4084.45, SD
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=1576.45). This is equal to approximately
560 hours of training practice per year (M =
558.30, SD = 185.25). Additionally, 78.8% of
the athletes (n = 134) were part of the pre-
university system and 21.2% of them (n = 36)
were in the pre-vocational system.

The other 168 students (83 male and
85 female; mean age = 14.26 yrs, SD = 1.18)
were designated as non-athletes based on
their self-reported activities (i.e., they re-
ported that they were not active in sports at
the time of measurement and had a maxi-
mum of four years of sport experience in the

Table 1. Mean age, number of training hours per
week, number of games per week (and standard
deviations), gender, socioeconomic status (SES), and
re-taking an entire year of study (n [%]) for the elite
youth athletes and the non-athletes in the pre-univer-
sity or pre-vocational academic system.

Pre-university

Elite youth athletes

(n=134)

Pre-university

Non-athletes
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past). Within this population of non-athletes,
47.6% of them (n = 80) were part of the pre-
university system and 52.4% of them (n = 88)
were in the pre-vocational system. Table 1
shows the general characteristics of the study
groups.

Instruments

To obtain the demographic details of the par-
ticipants and to assess their involvement in
sports and their self-regulatory skills, all par-
ticipants completed a questionnaire specially
compiled for this study.

General questions

Participants noted their date of birth, gender,
and the 4-digit zip code of their place of resi-
dence. The 4-digit zip code was compared to a
list published by the Dutch Ministry of Hou-

Elite youth athletes

(n = 80) (n =36)
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sing, Spatial Planning and the Environment
specifying Dutch neighbourhoods low in
socioeconomic status (SES). SES refers to an
aggregate standard for the household family
income, education, occupation and residential
neighbourhood. As it is assumed that people
with a middle or high SES are sufficiently able
to participate in sports and have similar aca-
demic propositions, we used SES as a dichoto-
mous variable (i.e., low vs. middle or high in
SES). Participants also stated which sports
they were involved in, the number of hours
spent on training and games, the number

of years they had been active in sports and
whether they have ever had to retake a full
year of study. Whether the participants were
registered in the pre-university or pre-voca-
tional system was recruited from the schools’
databases.

Pre-vocational

Non-athletes
(n =88)

Age (yrs) 14.19*
Training (hrs/week) 10.912
Games (hrs/week) 3.842

121
3.74
3.09

14.39*
0.00°
0.00°

1.22 14.14° 0.96
0.00 10.09* 2.73
0.00 5.022 4.01

14.05* 1.13
0.00° 0.00
0.00° 0.00

Gender
Male 62
Female 72
SES
Low 6
Middle or high 128
Re-take an entire year
Never 123
Once or more 11

46.3*
53.7

4.5*
058>

91.8*
8.2

40
40

61
19

50.0° 15 41.7
50.0 21 58.3
3.8* 7 19.4°
96.2 28) 80.6

76.2° 28 77.8°

23.8 8 22.2

= 48.9° Note. Within

- 511 each row, means
having the same

19 21.6° letter in their

69 78.4 superscripts are
not significantly

67 76.1b different from

21 23' 9 each other at the

.05 level.
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Self-regulation items
The six aspects of self-regulation were as-
sessed using subscales from several exis-
ting questionnaires (Herl et al., 1999; Hong
& O’Neil Jr., 2001; Howard, McGee, Sia, &
Hong, 2000; Peltier, Hay, & Drago, 2006;
see below). The subscales were translated
from the originals in accordance with the
procedures described by Pelletier and col-
leagues (1995). First, two native speakers of
Dutch proficient in English translated the
original English subscales into Dutch. The
Dutch translations were then back-translated
into English by two other bilingual indivi-
duals who had no knowledge of the original
subscales. The resultant translations were
evaluated by all translators and a Professor
in Human Movement Sciences, which led to
seven minor linguistic modifications. This
version was tested on 48 children, aged 11 to
14 years, the youngest age band in our target
group, who were asked to point out what was
too difficult. Based on their comments we
made some final linguistic modifications to
increase the intelligibility of the items.

With respect to the reliability and va-
lidity of the questionnaire, we performed a
confirmatory factor analysis among 601 ado-
lescents who were between 11 and 17 years of
age. Multiple conventional criteria were used
to evaluate our results (i.e., comparative fit
index [CFI] and non-normed fit index [NNFI]
> .90, root mean square error of approxima-
tion [RMSEA] < .08, and standardized root
mean residual [SRMR] < .08; Byrne, 1998;
Hu & Bentler, 1999). The results of our factor
analysis were: CFI = .95, NNFI = .94, RMSEA
=.060, SRMR = .063, and we concluded that
the factor analysis showed satisfactory results
for an adjusted six-factor model. A second
confirmatory factor analysis (n = 600) cross
validated these results. Additionally, Cron-
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bach’s alphas for each scale in the current
study ranged from o = .76 on self-monitoring
to o = .88 on effort which is considered ac-
ceptable (i.e., >.70; Nunally, 1978), and con-
sistent with the original studies (i.e., Cron-
bach’s alphas between o = .72 and o = .85;
Herl et al., 1999; Hong & O’'Neil Jr., 2001;
Howard et al., 2000; Peltier et al., 2006).

Planning, self-monitoring, effort, and
self-efficacy

The subscales for planning, self-monitoring,
effort and self-efficacy were adapted from
Hong and O’'Neil Jr. (2001) and Herl and col-
leagues (1999). All subscales consisted of 6 to
10 items and participants needed to rate each
item on a 4-point Likert type scale ranging
from 1 (almost never) to 4 (almost always).
High scores on these four self-regulation sub-
scales indicated a high level of metacognitive
and motivational self-regulation in general
task situations. The planning scale gauges the
respondent’s awareness of the demands of a
task prior to its execution, and an example

of a question reads, “I determine how to solve
a problem before [ begin”. The self-monitoring
scale evaluates the awareness the respondent
has of his or her actions during task execu-
tion (e.g., “I keep track of my progress”),
while the effort scale measures the respond-
ent’s willingness to apply himself or herself
to attaining the set goal (e.g., “I work as hard
as possible on all tasks”).

Self-efficacy, which is how the respon-
dent judges his or her capabilities to orga-
nize and execute the required actions, was
assessed using the Generalized Self-Efficacy
scale. An example response on this scale
would be “No matter what comes my way,
am usually able to manage it” (Hong & O’Neil
Jr, 2001; Schwarzer & Jerusalem, 1995).
While the authors are aware that there are
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separate domain-specific self-efficacy scales
for sports and academic performance (Ban-
dura, 1997), we used a general measure to be
consistent with the other subscales. Using a
general measure for self-efficacy is less accu-
rate but can be valuable as well (Bandura).

Evaluation

The eight-item Inventory of Metacognitive
Self-Regulation (IMSR) subscale, developed
by Howard and colleagues (2000), was used to
examine evaluation. Evaluation is the ability
to assess both the processes employed and
the finished product after task completion. An
example question is, “I go back and check my
work”. Participants responded to each item
on a 5-point Likert scale that ranged from

1 (never) to 5 (always). A high score on the
evaluation scale indicated that the respondent
often evaluated his or her performance.

Reflection

The five-item Reflective Learning Continuum
(RLO), by Peltier and colleagues (2006), was
used to measure the extent to which respon-
dents are able to appraise what they have
learned and to adapt their past knowledge
and experiences to improve performance. An
example of a question is, “I often reappraised
my experiences so [ can learn from them”.
Because the items in the original subscale
were written in the simple past tense, we
changed the subscale into the simple present
tense in order to maintain consistency with
the other five subscales. Items were rated on
a 5-point Likert scale ranging from 1 (strongly
agree) to 5 (strongly disagree). Accordingly, low
scores on the RLC indicated a high level of
reflection. We reversed the scores for our
analyses, such that high scores on this sub-
scale indicated a high level of reflection.
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Procedure

All of the participants were informed about
the study’s procedures and provided their
verbal consent to participate. Written in-
formed consent was obtained from their
parents and the schools the participants at-
tended. The participants filled out the ques-
tionnaire in a group setting during their regu-
lar school activities while in the presence of
test leaders. The assessment occurred during
the competitive season (i.e., March to May).
The procedures were in accordance with the
standards of the local medical ethics commit-
tee at the leading institution.

Analyses

Analysis of the data was conducted using
SPSS 17.0. Descriptive statistics were calcu-
lated for the six self-regulatory skills (plan-
ning, self-monitoring, evaluation, reflection,
effort and self-efficacy) for the elite youth
athletes and the non-athletes according to the
academic system they are involved in (pre-
vocational or pre-university). To interpret the
scores, effect-size correlations (r) were cal-
culated. An effect size of approximately .100
was considered small, .243 moderate, and
.371 large (Rosenthal & Rubin, 2003).

Five separate Hotelling’s T? tests were
performed. Hotelling T? tests have been
shown to be more powerful in detecting small
reliable changes when compared to the power
of adjusted univariate techniques (Davidson,
1972). The first Hotelling’s T? test compared
the pre-university non-athletes to their pre-
vocational non-athletic peers and was per-
formed to assess the role of being part of the
pre-university or pre-vocational system. The
scores on the six self-regulatory subscales
served as dependent variables and academic
system as independent variable.

The second Hotelling’s T test com-
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pared the elite youth athletes in the pre-uni-
versity system to their non-athletic coun-
terparts in this type of education. A similar
Hotelling’s T? test was conducted to assess
differences in self-regulation between elite
youth athletes in the pre-vocational system
and their pre-vocational non-athletic peers.
In both analyses, self-regulation served as the
dependent variable and competitive level as
the independent variable. These analyses were
performed to assess the role of competitive
level in the self-reported use of self-regula-
tion, given that all athletes were part of the
same academic system.

The fourth Hotelling T test, was
performed to evaluate the role of academic
performance in a population of elite youth
athletes. The scores on self-regulation served
as the dependent variables while academic
system served as the independent variable.
The final Hotelling’s T? test was performed to
assess possible differences in self-regulation
between the elite youth athletes in the pre-
vocational system and the non-athletes in
the pre-university system. Again, scores on
the six subscales of self-regulation were con-
sidered the independent variables while the
combined sports and academic levels were the
independent variables.

In all five analyses, age, gender, SES
and re-taking a year of study served as co-
variates. Correlational analyses (Pearson’s 7)
revealed a weak positive relationship between
competitive level and re-take a year of study,
r(336) =.176; p = .001, and between academic
system and SES, r(336) = .265; p <. 001. A
weak negative relationship existed between
academic system and re-take a year of study,
r(336) = -.128; p = .018. When the Hotelling’s
T? tests yielded significant effects, the univa-
riate results were interpreted. For all tests of
significance, an alpha level of .05 was adopted
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Table 2. Adjusted mean scores (M), standard errors
(SE) and effect sizes (r) in order of the Hotelling T?
tests on the six self-regulatory skills for the elite
youth athletes and the non-athletes in the pre-univer-
sity or pre-vocational academic system.

Pre-university

Elite youth athletes

(n=134)

Planning (Range 1-4) 2.68*
Self-monitoring (Range 1-4) 2.80*
Evaluation (Range 1-5) 35055
Reflection (Range 1-5) 4172
Effort (Range 1-4) 3.042
Self-efficacy (Range 1-4) 2.982

and the Bonferroni method was used to cor-
rect for multiple testing.

Results

Mean scores and standard deviations on the
six self-regulatory skills for competitive level
and academic system are presented in Table 2
as well as the corresponding effect sizes (7).

Self-regulatory skills and academic system

The results of the first Hotelling’s T? test
revealed that the pre-university non-ath-
letes had higher scores on self-monitoring,
F(1,162) = 15.294; p = <.001; r = .290, evalu-
ation, F(1,162) = 16.684; p < .001; r = .302,

.045
.045
.044
.043
.045
.037
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Pre-university

Non-athletes
(n =80)

2.49°
2.67*
3.532
3.86°
2.69°
2.85%

Elite youth athletes

Pre-vocational

(n=36)

Non-athletes
(n =88)

.060 2.39° .083 2.32¢ .057
.060 2.72* .081 2.37° .057
.061 3.39* .086 3.18° .058
.067 4.13¢ .096 B3 .064
.058 2.86° .084 2.43° .055
.048 2.80° .070 2.63° .046

First T?

Effect sizes for T? analyses

Second T?

Third T?

Fourth T?
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Fifth T?

.149* .182° .063* .225° .065*
.290° .091* SSUBE0 .023* .032*
30207 .028* .1797° .108* .090"

.228° .290° 4097 .010* .218°

.242° .287° 3617 145+ 125¢

.242° 1437 SISO .1767° .085*

Note. r = around .100 (small*), r = around .243 (moderate®), r = around .371 (large™). Within each row, means
having the same letter in their superscripts are not significantly different from each other at the .05 level.
> The pre-university non-athletes are not significantly different from the pre-university elite youth athletes

and from the pre-vocational elite youth athletes.

reflection, F(1,162) = 9.106; p =.003; r = .228,
effort, F(1,162) = 10.299; p =.002; r = .242,
and self-efficacy, F(1,162) = 10.339; p =.002;
r =.242 than their non-athletic peers in the
prevocational system. The corresponding
effect sizes were considered moderate. No
significant result was found on planning (p >
.05) and the effect size was considered small
(Table 2). In addition, no significant effects
were found for the covariates age, gender, SES
and re-taking a year of study (p > .05).

Self-regulatory skills and competitive level
The results of the second Hotelling’s T?test
showed that the pre-university elite youth
athletes outscored the non-athletes in this

educational system on planning, F(1,208) =
7.245; p =.008; r = .182, reflection, F(1,208) =
19.473; p < .001; r = .290, and effort, F(1,208)
=18.989; p < .001; r = .287. The correspon-
ding effect sizes were considered small-to-
moderate on planning and moderate on re-
flection and effort. No significant differences
were found on self-monitoring, evaluation
and self-efficacy (p > .05), as well as small
effect sizes (Table 2). In addition, the cova-
riate age turned out to be significant, showing
that older participants reported lower scores
on effort than their younger counterparts,
F(1,162) = 9.106; p =.003. The covariates
gender, SES and re-taking a year of study
yielded no significant results (p > .05).
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Within the pre-vocational system, the
results of the third Hotelling T test revealed
that the pre-vocational elite youth athletes
outscored the pre-vocational non-athletes on
self-monitoring, F(1,118) =12.313; p =.001;
r =.303, reflection, F(1,118) = 24.570; p <
.001; r = .409, and effort, F(1,118) = 18.315;
p < .001; r = .361. The effect sizes were consi-
dered large. No significant effects were found
on planning, evaluation and self-efficacy
(p > .05). The effect sizes ranged from small
to small-to-moderate (Table 2). The covariates
age, gender, SES and repeating class yielded
no significant results.

Figure 1. Interaction between competitive level
and academic level on reflection.

mean Reflection
score

50 —

p=689 - @
4,0 - r=.010 L L

Self-regulation, elite athletes and academic performance

Self-regulatory skills, competitive level x
academic system

When assessing the value of the academic
system the athletes are participating in
(fourth Hotelling T2 test), the results showed
that the pre-university elite youth athletes
had higher scores on planning, F(1,164) =
8.994; p = .003; r = .225, and self-efficacy,
F(1,164) = 5.392; p = .021; r = .176 than the
pre-vocational elite youth athletes. The effect
sizes were considered moderate for planning
and small-to-moderate for self-efficacy. No
significant results were found on self-moni-
toring, evaluation, reflection and effort (p >

3,5 |- *p=.019
r=.218

2,5 |-

2,0

1,0 1

¥ - *p=.003
I:l r=.228

*

Pre-university

Pre-vocational

Elite youth athletes

Elite youth athletes
Pre-university 4.17
Pre-vocational 4.13

Non-athletes

Non-athletes
3.86
3.57
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.05), as well as small effect sizes (Table 2). In
addition, the covariate age yielded a signifi-
cant result; older athletes had lower scores
on effort than younger athletes, F(1,164) =
3.582; p < .001. The covariates gender, SES,
and re-taking a year of study were not signifi-
cant (p > .05).

The results of our fifth Hotellings T2
test showed that the pre-vocational ath-
letes had higher scores on reflection than the
non-athletes in the pre-university system,
F(1,110) = 5.692; p =.019; r = .218 (Figure 1).
The corresponding effect size was considered
moderate. No significant effects were found
on the other five aspects of self-regulation (p
> .05) and the effect sizes were small (Table
2). The covariates yielded no significant ef-

fects (p > .05).

Discussion

We examined the role of six self-regulatory
skills (i.e., planning, self-monitoring, eva-
luation, reflection, effort and self-efficacy)

in the sport and academic performances of
elite youth athletes. Insight into the value of
sports participation at high competitive level
and being involved in either the pre-univer-
sity or pre-vocational system, may clarify the
possibility that elite youth athletes utilize
their well-developed sense of self-regulation
not only in sports, but also in the academic
setting.

That non-athletes in the pre-university
system outscore their pre-vocational non-ath-
letic counterparts on five out of six self-regu-
latory skills is in line with previous studies re-
porting that academically successful students
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are more likely to monitor, evaluate and re-
flect upon their performances, that they have
a better developed sense of self-efficacy and
that they are more willing to exert themselves
than their less academically successful peers
(Bandura, 1993; Ertmer & Newby, 1996).
Within a population of elite youth athletes on
the other hand, only two self-regulatory skills
(i.e., planning and self-efficacy) are significant
when pre-university athletes are compared to
their pre-vocational counterparts. These com-
bined findings suggest that participation in
junior elite sports may play a role in the self-
reported use of self-regulatory skills of elite
youth athletes since smaller differences be-
tween the academic systems are found when
students participate in junior elite sports.

We also observed that the elite youth
athletes in the pre-university system outscore
their pre-university non-athletic counterparts
on three self-regulatory skills (i.e., planning,
reflection and effort). A similar pattern was
found when comparing elite youth athletes to
non-athletes within the pre-vocational system
(i.e., self-monitoring, reflection and effort).
These results further emphasize the signifi-
cance of the relationship between sports par-
ticipation at junior elite level and scores on
self-regulation. More specifically, even when
the non-athletes are part of the pre-university
academic system, in which they are suggested
to have above average levels of self-regulation
(Nota et al., 2004; Zimmerman, 1986; Zim-
merman & Martinez-Pons, 1986), the elite
youth athletes in this academic system report
more frequent use of their planning and re-
flective skills and also report to make more
effort to succeed. More practically this means
that the elite youth athletes have an increased
awareness of a task’s demands prior to its ex-
ecution and are more conscious of their pre-
vious performances from which they are able
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to learn (Ertmer & Newby, 1996; Peltier et al.,
2006). Furthermore, they make more effort
to succeed in achieving their goals (Hong &
O’Neil Jr., 2001; Jonker et al., 2010; Toering,
Elferink-Gemser, Jordet, & Visscher, 2009).

Within the broader concept of trans-
fer, the results may suggest that elite youth
athletes are able to use their well-developed
self-regulatory skills in an academic setting
as well. This may be reflected by the relatively
high ratio of elite youth athletes in the pre-
university system (i.e., 78.8%), whereas the
percentage of the Dutch national average is
far lower (i.e., 44.0%; CBS, 2008). Additio-
nally, the percentage of elite youth athletes
who have ever had to re-take a year of study is
also significantly lower than for the non-ath-
letes (i.e., 11.2% vs. 23.8% respectively; Table
1). This is consistent with previous research
showing that approximately 70% of the elite
youth athletes are in higher academic systems
without other difficulties in class (Jonker et
al., 2009). The relationship between self-
regulation and involvement in junior elite
sports seems to become more evident in the
pre-vocational system. To elaborate, even
though not all aspects reached values of sig-
nificance, the effect sizes at this lower aca-
demic level are considerably larger than the
effect sizes found in the higher pre-university
system (Table 2). Again, these results provide
support for the role of junior elite sports in
the self-reported use of self-regulatory skills,
irrespective of academic system. This verifies
existing theories proposing that the sporting
environment may form a suitable environ-
ment for the development and use of self-
regulation due to its goal-directedness and
richness of feedback (Boekaerts & Corno,
2005; Pintrich & Zusho, 2002).

Given the fact that the scores of the
pre-vocational elite youth athletes are similar
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to those of the pre-university non-athletes,
and that elite youth athletes in the pre-vo-
cational system even display higher levels
of reflection (Table 1), our results further
emphasize the relationship between junior
elite sports and increased use of self-regu-
latory skills. That the pre-vocational elite
youth athletes outscore their pre-university
non-athletic peers specifically on reflection
was not unexpected. Two recent studies have
emphasized the importance of reflection in
talent identification and talent development
(Jonker et al., 2010; Toering et al., 2009). Re-
flection is referred to as a key characteristic in
expert learning, enabling learners to change
knowledge into action, which makes it possi-
ble for them to apply what they have learned
in the past to new situations (Ertmer & New-
by, 1996; Peltier et al., 2006). More specifi-
cally, the pre-vocational elite youth athletes
are more involved in their learning processes
and are trying to learn from past experiences
to improve their future performances than
their pre-university non-athletic counterparts
are. As a consequence of the frequent use of
reflective skills (i.e., mean scores above 4 on a
5-point Likert scale; Table 2), the elite youth
athletes may profit more from the time they
have spent in learning than non-athletes do
(Ericsson, 2003; Jonker et al.; Toering et al.).
Jonker and colleagues showed that the use
of reflection may be particularly important
at the highest levels of excellence in sports.
We therefore recommend that future studies
assess whether reflection may be a predictor
for which elite youth athletes have the best
potential to attain senior elite status.
Although our findings may suggest
that involvement in junior elite sports may
play a role in the development of self-regu-
lation, it would be too ambitious to draw
conclusions solely based on the result that
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elite youth athletes outscore non-athletes
regardless of academic system, and that pre-
vocational elite athletes are more reflective
than pre-university non-athletes. While the
sporting environment is rich in feedback and
instruction and highly goal-directed, which
can support the development of self-regula-
tory skills (Boekaerts & Corno, 2005; Pintrich
& Zusho, 2002), it may also be the case that
the elite youth athletes compete at these
high competitive levels as a result of their
frequent use of self-regulation, i.e., that they
have an inborn ability to use their self-regu-
latory skills. We therefore suggest that future
research examines this question of causality
by using a longitudinal design or by interven-
tion studies.

There are several limitations to this
study. First, a self-report questionnaire was
used which may be susceptible to socially
desirable answers (Ericsson et al., 1993).
Additionally, researchers also question the
ability of individuals to report their cogni-
tions accurately. However, the existence of
valid self-report measurements has also been
emphasized by others (Eccles, in press). With
regard to the purpose of the present study,
(i.e., to examine self-regulation in sport and
academic performances of elite youth ath-
letes), we consider the use of a questionnaire
as most appropriate. Second, previous studies
have shown that expertise in other domains
such as music is also related to increased self-
regulation (Nielsen, 2001). Although it would
be interesting to assess the relationships be-
tween, for example, music, self-regulation and
academic performance, we did not control for
the role of other domains of expertise.
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In conclusion

Our results show that elite youth athletes
possess well-developed self-regulatory skills,
especially reflection, and support the value

of participation in junior elite sport. More
specifically, within either the pre-university
or pre-vocational system, elite youth ath-
letes reflect more on their past performance
in order to learn and are making more effort
to accomplish their tasks successfully. More-
over, the elite youth athletes in the pre-voca-
tional system outscored their pre-university
non-athletic counterparts on their ability to
learn efficiently by means of reflection. As a
consequence, they may benefit more from the
time they spend on learning. Given that the
ratio of elite youth athletes in the pre-univer-
sity system is relatively high, we suggest that
the use of self-regulatory skills may help elite
youth athletes to combine their extensive
investments in sports with their educational
purposes. It is, however, not yet clear whether
these levels of self-regulation are a result of
being active in sports or that elite youth ath-
letes are people who were born with those
skills. Nonetheless, our findings have some
preliminary implications for people directly or
indirectly involved with young athletes. En-
couraging athletes to apply their self-regulato-
ry skills both inside and outside their sports
may help them to balance their sports and
academic activities in a better way and also
support their education.
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Abstract

Although elite athletes have been reported to be high academic achievers, many
elite soccer players struggle with a stereotype of being low academic achievers.
The purpose of this study was to compare the academic level (pre-university or
pre-vocational) and self-regulatory skills (planning, self-monitoring, evaluation,
reflection, effort, and self-efficacy) of elite youth soccer players aged 12-16 years
(n = 128) with those of 164 age-matched controls (typical students). The results
demonstrate that the elite youth soccer players are more often enrolled in the pre-
university academic system, which means that they are high academic achievers,
compared with the typical student. The elite players also report an increased use
of self-regulatory skills, in particular self-monitoring, evaluation, reflection, and
effort. In addition, control students in the pre-university system had more highly
developed self-regulatory skills than those in the pre-vocational system, whereas
no difference was observed within the soccer population. This suggests that the
relatively stronger self-regulatory skills reported by the elite youth soccer players
may be essential for performance at the highest levels of sport competition and in
academia.

Keywords: Metacognition, motivation, sports, education
Jonker, L., Elferink-Gemser, M. T., Toering, T. T., Lyons, J., & Visscher, C. (2010). Academic

performance and self-regulatory skills in elite youth soccer players. Journal of Sports Sciences,
28,1605-1614.

Introduction

Students in The Netherlands can enter into
one of two academic systems: the pre-univer-
sity system, in which they are prepared for a
university career, or the pre-vocational sys-
tem, in which they are prepared for later vo-
cational education. Academic success is based
on the level at which students graduate and
whether they have ever had to repeat class. In
The Netherlands, repeating class occurs when

students fail two or more relevant classes and
have to repeat a complete year of study. Elite
youth athletes tend to be relatively high aca-
demic achievers and are more often enrolled
into the first of these two systems (Brett-
schneider, 1999; Jonker, Elferink-Gemser,

& Visscher, 2009). They also have a higher
graduation rate than students that are less
engaged in sports (Watt & Moore, 2001). This
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has been shown to be true for elite athletes
in a variety of sports, including field hockey,
volleyball, judo, and tennis.

However, despite these findings,
soccer players continue to be perceived as
below-average students (Kuper & Szymanski,
2009; Van Lieshout, 2002). This perception
finds support in scientific literature, sugges-
ting that many elite youth soccer players
do not complete their formal educational
programmes (Bourke, 2003). For decades,
soccer has been one of the most popular
sports across the world and it has recently
grown into a multi-million pound labour mar-
ket (Hoffmann, Ging, & Ramasamy, 2002;
Lucifora & Simmons, 2003; Magee & Sugden,
2002). It has been proposed that elite youth
soccer players may be more attracted to the
high financial rewards and social status of
being a professional soccer player than by the
pursuit of an academic career (Bourke, 2003;
Magee & Sugden, 2002). The stereotypical
view that European youth soccer players are
poor academic achievers is similar to that
of student athletes in the United States in
sports such as basketball and American foot-
ball. The generally low academic performance
of these athletes has received a great deal of
negative attention in the media (e.g., Eng-
strom, Sedlacek, & McEwen, 1995; Umbach,
Palmer, Kuh, & Hannah, 2006). The question
remains whether elite youth soccer players
are actually inferior to typical age-matched
students in terms of their academic achieve-
ments, or if these perceptions are driven
strictly by prevailing social stereotypes.

An interesting topic of study in the
relationship between sport and academic
performance of elite youth soccer players
is related to the concept of self-regulation.
Self-regulation is the degree to which lear-
ners are metacognitively, motivationally, and
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behaviourally proactive participants in their
own learning process (Zimmerman, 1986,
1989, 2006). The metacognitive component
is defined as the awareness of and knowledge
about one’s own thinking, and consists of
several sub-components. These sub-compo-
nents include planning, self-monitoring,
evaluation, and reflection (Ertmer & Newby,
1996). The motivational component is de-
fined as the extent to which learners are self-
efficaciously, autonomously, and intrinsically
motivated to attain a specific goal. Effort and
self-efficacy are the sub components of mo-
tivation (Hong & O’Neil, 2001; Zimmerman,

1990a; Zimmerman & Martinez-Pons, 1990).

Elite youth soccer players are consi-
dered to be highly familiar with the cogni-
tive construct of self-regulation (Cleary &
Zimmerman, 2001; Kirschenbaum, 1984).
This is partly because the standard at which
soccer is played has risen dramatically in re-
cent decades (Kuhn, 2005). It appears that
expert performance not only depends on an
athlete’s physical training, but also on several
other cognitive factors. Furthermore, the
sporting environment is unique in that ath-
letes can develop their self-regulatory skills
by setting personal goals of attainment and
improvement and by receiving continuous
feedback from coaches on the performance
process and on the action itself (Cleary, Zim-
merman, & Keating, 2006; Jonker et al.,
2009; Pintrich & Zusho, 2002). Previously,
researchers have suggested that elite ath-
letes are highly familiar with the need to
self-regulate their own learning process and
have emphasized the importance of self-re-
gulation at these high standards of competi-
tion (Cleary & Zimmerman, 2001; Eccles &
Feltovich, 2008; Kirschenbaum, 1984; Nota,
Soresi, & Zimmerman, 2004). A recent study
by Toering and colleagues (Toering, Elferink-

Academic performance and self-regulation in soccer

Gemser, Jordet, & Visscher, 2009) showed
that elite youth soccer players report using
their self-regulatory skills more frequently
than youth soccer players who are only in-
volved in soccer as a leisure activity. The au-
thors proposed that elite youth soccer players
may gain greater benefits from training and
competition because it affords them the op-
portunity to reflect more on their previous
performances, allowing them to ultimately
accomplish tasks with a greater degree of suc-
cess.

Self-regulatory skills are suggested to
be domain-general (Eccles & Feltovich, 2008;
Kirschenbaum, 1984) and their importance
has been emphasized in the academic setting
as well. Literature suggests that the use of
self-regulatory skills is predictive of an indi-
vidual’s academic standing, with respect to
current level of education and instances of
repeating class (Nota et al., 2004; Zimmer-
man, 1986, 2002). Thus, it may be considered
an underlying characteristic of both sport and
academic performance in youth elite athletes
(Jonker et al., 2009). The assessment of the
role of self-regulatory skills between the aca-
demic and sporting domains is therefore an
interesting topic.

We examined the academic standing of
elite youth soccer players and the role of their
self-regulatory skills. We compared a group of
elite youth soccer players with a representa-
tive sample of age-matched typical students
in The Netherlands on academic level (pre-
university or pre-vocational) and their self-
reported use of self-regulatory skills (plan-
ning, self-monitoring, evaluation, reflection,
effort, and self-efficacy). We wished to deter-
mine whether the elite youth soccer players
achieved relatively better academic standards
compared with the controls, dispelling any
social myths, and if they reported using their

Chapter 5

95

self-regulatory skills more often, perhaps be-
cause of the high cognitive factors associated
with today’s brand of soccer. We hypothesized
that the academic achievements of the elite
youth soccer players would not be inferior to
those of the typical students and that they
would demonstrate an enhanced level of
self-regulatory skills. To our knowledge, the
role of self-regulatory skills in the interaction
between competitive standard in soccer and
academic standing has never been assessed.

Methods

Participants

A total of 292 male students aged 12-16
years participated in this study. Of these, 128
(mean age 13.9 years, s = 1.3) were part of a
talent development programme at a profes-
sional soccer club and played at the highest
competitive level in The Netherlands for their
respective age group. All of these players are
classified as elite youth soccer players because
they are rated as being in the top 1% of all
players in their age category (KNVB, 20074,
2007b). Of the soccer players, 12.5% came
from neighbourhoods defined as being of low
socioeconomic status.

The remaining 164 participants (mean
age 14.2 years, s = 1.3) were typical Dutch
students and served as a control group. Of
these, 116 (70.7%) were active in sports as
a leisure activity, while 43 (26.2%) did not
engage regularly in any sport-related acti-
vity. Five students (3.0%) in this group were
classified as “elite youth” athletes in their
respective sport because of their membership
of a talent development programme in The
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Table 1. Age, number of training hours per week,
number of matches per week, sport experience
(means + standard deviations), academic level

(n [%]) socioeconomic status (n [%]), and repeating
class (n [%)) for the elite youth soccer players, the
mainstream students and the population as a whole.

Elite youth soccer players

(n=128)

Age (years) 13.87+1.32
Training (h/week)** 7.38 +1.95
Matches (h/week)** 1.85+0.71
Sport experience (years)™ 8.17 £1.93
Academic level**

Pre-university (n [%]) 87 (68.0)

Pre-vocational (n [%]) 41 (32.0)
Socioeconomic status (SES)

Low SES (n [%]) 16 (12.5)

Middle or high SES (n [%]) 112 (87.5)
Repeating class

Never (n [%]) 107 (83.6)

Once (or more often) (n [%]) 21 (16.4)

Academic performance and self-regulation in soccer

Mainstream students Total
(n=164)> (n=292)
1417 +1.28 14.04 +1.30
2.29 £2.75 4.52 + 3.50
0.53+0.84 1.10+1.02
7.01+£2.71 7.61 +2.41
76 (46.3) 163 (55.8)
88 (53.7) 129 (44.2)
21 (12.8) 37 (12.7)
143 (87.2) 255 (87.3)
138 (84.1) 245 (83.9)
26 (15.9) 47 (16.1)

Note. The national average of students at pre-university academic level is 43.0% and at pre-vocational academic
level is 57.0% in the Netherlands (CBS, 2009). °121 students were engaged in sports, 43 were not engaged in

sports. * P < 0.05.* P < 0.01.

Netherlands (best 1% in their age category).
The control group represents a typical Dutch
student population in terms of the number
that participate in sport (approximately 80%;
Kamphuis & Van den Dool, 2008), propor-
tionate representation in each of the educa-
tional systems (46.3% of students in pre-uni-

lation as having a low socioeconomic status

over a 5-year period; SCP, 2001, 2007). Table
1 shows the general characteristics of the two

groups.

Instrument

To obtain the demographic details of the

versity education and 53.7% in pre-vocational
education where the Dutch national average
is 43.0% of students in pre-university educa-
tion and 57.0% of students in pre-vocational
education; CBS, 2009), and socioeconomic
status (12.8% of students defined as having a
low socioeconomic status where the national
percentages defined 10.0-13.2% of the popu-

participants and to assess their involvement
in sports and self-regulatory skills in a stan-
dardized manner, all participants completed
a questionnaire designed specifically for the
purpose of the study.

General questions
In the first part of the questionnaire, partici-
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pants provided their date of birth and the
four-digit zip code of their place of residence.
These provided respective measures of age
and socioeconomic status. This information
was obtained because previous studies re-
ported that differences in the use of self-regu-
latory skills exist between older and younger
students (Al-Hilawani, 2003) and that so-
cioeconomic status may be related to sport
participation, self-regulation, and academic
performance (Kamphuis et al., 2008; Nota et
al., 2004; Sirin, 2005). In the present study,
socioeconomic status refers to an aggregate
standard of the household family income,
education, occupation, and residential neigh-
bourhood (Brooks-Gunn, Denner, & Kleba-
nov, 1995). The four-digit zip code provided
by the participants was compared with a list
published by the Dutch Ministry of Housing,
Spatial Planning and Environment (VROM)
that specifies neighbourhoods low in socio-
economic status in The Netherlands. This list
is based on four types of indicators: socio-
economic (income, employment, education),
physical (small or old housing), social prob-
lems (vandalism, social inconvenience, un-
safe), and physical problems (excessive noise,
pollution, traffic, safety) (VROM, 2009).
Since it is assumed that those families in The
Netherlands with middle and high socioeco-
nomic status have an equal opportunity to
participate in sports and tend to have similar
choices regarding the academic system, we
decided to amalgamate these two strata and
to use dichotomous ranking for socioeco-
nomic status (low vs. middle to high socio-
economic status). Participants also noted
the sport(s) in which they were involved, the
number of hours spent training each week,
the number of training sessions per week,
and the number of years that they had been
active in the sport(s). Data on whether par-
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ticipants were enrolled in the pre-university
or pre-vocational educational systems were
drawn from school databases. We decided to
use current academic level as the standard for
academic performance because in the Dutch
educational system, graduation level (or fu-
ture graduation level) is the most important
determining factor of future career prospects
(Education Inspectorate, 2008). As “strong”
and “weak” students exist within each aca-
demic system, we also asked the participants
to note whether they ever had to “repeat
class”, which means that they had to repeat

a full academic year. In the present study, re-
peating class was a dichotomous variable and
we simply asked the participants whether this
happened or not.

Self-regulation items
All six aspects of self-regulation were assessed
using the subscales of various existing ques-
tionnaires (see below). The subscales were
translated from the original in accordance
with the procedures described by Pelletier and
colleagues (1995). First, two native Dutch
speakers who were also proficient in Eng-
lish translated the original English subscales
into Dutch. The Dutch translations were then
re-translated back into English by two other
bilingual individuals who had no prior know-
ledge of the original subscales. The resultant
translations were evaluated by all transla-
tors and a Professor in Human Movement
Sciences, which led to some minor linguis-
tic modifications. This version was tested on
forty-eight 11-to-14-year-old children, the
youngest age band in our target group, who
were asked to express what they thought was
too difficult. Based on their comments we
made some final linguistic modifications to
increase the intelligibility of the items.

With respect to the reliability and va-
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lidity of the questionnaire, we performed a
confirmatory factor analysis among 1201
adolescents aged 11-17 years. The factor
analysis supported the reliability and the con-
struct validity of the instrument and showed
satisfactory results for an adjusted six-factor
model (presenting the details of the factor
analysis was beyond the scope of this paper).
Cronbach’s alpha for the scales in the current
study ranged from 0.72 for self-monitoring to
0.86 for effort. These alpha values are con-
sidered acceptable and are also in line with
the original studies, where alpha ranged from
0.72 for evaluation and reflection to 0.85 for
self-efficacy (Herl et al., 1999; Hong & O’'Neil,
2001; Howard,McGee, Sia, & Hong, 2000;
Peltier, Hay, & Drago, 2006).

Planning, self-monitoring, effort, and self-
efficacy

The subscales for planning, self-monitoring,
effort, and self-efficacy were originally for-
mulated by Hong and O’Neil (2001) and
Herl et al. (1999). All subscales consisted of
7-12 items and participants rated each item
on a 4-point Likert scale that ranged from

1 (almost never) to 4 (almost always). High
scores on these four self-regulation subscales
indicated high metacognitive and motiva-
tional self-regulation in general task situa-
tions. The “planning” subscale was used to
gauge the respondent’s awareness of the task
demands prior to its execution. An exam-
ple of an item from this scale is “I determine
how to solve a problem before I begin”. The
“self-monitoring” subscale evaluated the re-
spondent’s awareness of their actions during
task execution. An example from this scale

is “I keep track of my progress”. The “effort”
subscale measured the respondent’s willing-
ness to attain the task goal. An example from
this scale is “T work as hard as possible on all
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tasks”.

Self-efficacy, which is how the respon-
dent judges his or her capability to organize
and execute required actions, was assessed
using the Generalized Self-Efficacy Scale. An
example response on this scale would be:
“No matter what comes my way, [ am usu-
ally able to manage it” (Hong & O’'Neil, 2001;
Schwarzer & Jerusalem, 1995). While the
authors are aware that domain-specific self-
efficacy scales separately exist for sports and
academics (Bandura, 1997), we used a general
measure so as to remain consistent with the
subscales used for self-regulation.

Evaluation

The 8-item Inventory of Metacognitive Self-
Regulation (IMSR) subscale, developed by
Howard and colleagues (2000), was used to
examine evaluation. Evaluation is the ability
of respondents to assess both the processes
employed and the end product after task com-
pletion. An example question is “I go back
and check my work”. Participants responded
to each item on a 5-point Likert scale that
ranged from 1 (never) to 5 (always). A high
score on the evaluation subscale indicated
that the respondents often evaluated their
performance.

Reflection

The 5-item Reflective Learning Continuum
(RLO), developed by Peltier and colleagues
(2006), was used to measure the extent to
which respondents are able to appraise what
they have learned and adapt their past know-
ledge and experiences to improve perform-
ance. An example question is “T often reap-
praise my experiences so I can learn from
them”. Because the items in the original
subscale were written in past simple tense,
we changed the subscale into present simple
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tense to maintain consistency with the other
five subscales. Items were rated on a 5-point
Likert-type scale ranging from 1 (strongly
agree) to 5 (strongly disagree). Accordingly, low
scores on the RLC indicated a high level of
reflection. Scores were reversed for our analy-
ses, such that high scores indicated a high
level of reflection.

Procedure

All of the students were informed of the
study’s procedures prior to their participation
and provided their verbal consent to partici-
pate. Informed consent was also obtained
from the parents of the participants and the
schools at which the participants attended.
The control group of students and the group
of elite youth soccer players were both ran-
domly selected from the same schools. The
questionnaire was implemented to all par-
ticipants in a classroom setting during their
regular school activities while in the presence
of test leaders. The assessment took place in
the period March-May, which is during the
competitive soccer season. The procedures
were in accordance with the standards of the
local medical ethics committee at the lead in-
stitution.

Analyses
Descriptive statistics were calculated for both
groups of students for academic standing and
performance on the six subscales of self-regu-
lation (planning, self- monitoring, evaluation,
reflection, effort, and self-efficacy). To inter-
pret the scores, effect sizes (d) were calculat-
ed. An effect size of approximately 0.20 was
considered small, 0.50 moderate, and 0.80
large (Cohen, 1988).

A X?-test was conducted to compare
the elite youth soccer players with the control
students on academic level (pre-university

Chapter 5

99

or pre-vocational). A multivariate analysis of
covariance (MANCOVA) was used to examine
differences in the six aspects of self-regula-
tion for both study groups. The six aspects

of self-regulation served as the dependent
variables, whereas involvement in elite youth
soccer (elite youth soccer players vs. control
students) and academic level (pre-universi-

ty vs. pre-vocational) were the independent
variables. Since the self- regulatory skills may
be related to repeating class, socioeconomic
status, and age (Table 1), repeating class,
socioeconomic status, and age were used as
covariates. A univariate analysis of covariance
(ANCOVA) was performed on each of the six
aspects of self-regulation. An alpha of P =
0.05 was adopted for all tests of significance
and the Bonferroni method was used to cor-
rect for multiple testing.

Results

The X?-test revealed significant differences in
academic level between the two groups [X? (1,
N =292) =13.64, P < 0.001]. Specifically, a
significantly higher percentage of elite youth
soccer players were enrolled in the pre-univer-
sity system (Table 1) than were control stu-
dents. Table 2 presents the mean scores and
standard deviations of self-regulation as well
as corresponding effect sizes across perfor-
mance levels and academic levels.

The MANCOVA (Table 3) revealed a
significant main effect for involvement in
elite youth soccer as well as a significant in-
teraction between involvement in elite youth
soccer and academic level (discussed below).
No significant main effect was observed for
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players enrolled in the pre-vocational system
had higher scores on effort than the students
in the control group enrolled in the pre-uni-
versity system (t127=3.80, P < 0.001, d =
0.65) (Table 2).

Table 2. Mean scores (+ standard deviations) and
effect sizes for all self-regulation subscales for the
elite youth soccer players and the mainstream
students streamed into the pre-university or
pre-vocational level.

Mainstream
students

Mainstream
students

Elite youth
soccer players

Elite youth

soccer players Involvement in elite youth soccer
A significant main effect for involvement in
elite youth soccer was observed, such that the

elite youth soccer players had higher scores

(n=128)

Planning (Range 1-4) 255+051  026°  2.42+048 253:051  -0.08' 257+0.50 28" 244043 0.08' 2.40+0.51 than the control group on self-monitoring
Self monitoring (Range 1-4) ~ 2.57+0.44  0.45°  2.36+0.50 254+043  -020° 263047 29° 2.49+0.48 0.49° 2.25+0.50 (F1o85 = 14.51, P < 0.001), evaluation (F1.85
Evaluation (Range 1-5) 346:049  037°  3.25:0.63 343:049  -020° 353048 28" 3.39£0.53 0.43° 3.13+0.68 =9.323, P = 0.002), reflection (F1285 = 16.48,
Reflection (Range 1-5) 400+0.69 048  3.68+0.63 399065 -0.06° 4.03:0.78 46° 3.71+0.60 0.10° 3.65+ 0.66 P < 0.001), and effort (F1,285 = 35.49, P <
Effort (Range 1-4) 294:046 073~  2.58+0.53 291:043  -024° 3.02:0.50 65 2.69 £ 0.51 0.38° 2.49+0.53 0.001), irrespective of academic level. Corre-

sponding effect sizes varied from small-to-
Self-efficacy (Range 1-4) 2774038  017°  270+044 278037 005  2.76+0.40 010" 2.80+0.43 0.44° 2.61+0.44

moderate on self-monitoring (d = 0.44) to

Note. Pre-uni = pre-university level, pre-voc = pre-vocational level. d = 0.20 (small*), d = around 0.50 (moderate®), moderate-to-large on reflection (d = 0.69;

d = around 0.80 (large™).

Table 3. Results of MANCOVA for involvement in
elite youth soccer, academic level and their interaction
and for the covariates.

academic level. In addition, age was signifi-
cant as a covariate (P < 0.001).

Interaction of involvement in elite youth soccer
and academic level (Figure 1)
The univariate analyses showed a significant

Table 2). No significant differences were ob-
served for planning (F1,285 = 4.52, P = 0.034,
d =0.26) or self-efficacy (F1,285=1.39, P =
0.240,d =0.17).

Wilks® lambda s HypgtfheSis Exror d f. . interaction between involvement in elite

- youth soccer and academic level for self-mo-
Involvement in elite youth soccer 0.836 9.138 6 280 0.000 nitoring (F1.985 = 7.78, P = 0.006), evaluation Discussion
Academic level 0.972 1.362 6 280 0.230 (F1,285="7.09, P = 0.008), and effort (F1,285 =
Involvement in elite youth soccer 6.89, P = 0.009). Within the control popu- We compared enrolment into the pre-univer-
x academic level 0.948 2.546 6 280 0.020 lation, the students in the pre-university sity and pre-vocational education systems
Repeated class 0.971 1.410 8 280 0.211 system reported an increased use of self- for a group of elite youth soccer players and
Socioeconomic status 0.982 0.848 6 280 0.534 monitoring (t179 = 3.96, P < 0.001, d = 0.49), a group of typical student controls, both

evaluation (t179 = 3.89, P < 0.001, d = 0.43), aged 12-16 years. We also compared the two

Age 0.901 5.121 6 280 0.000

and effort (t179 = 2.56, P = 0.011, d = 0.10)
compared with those in the pre-vocational
system. Within the elite soccer population,
there was no significant effect of education
on self-monitoring (t129 = 0.74, P = 0.464, d
=-0.20), evaluation (t129 = 1.13, P = 0.260,
d =-0.20), or effort (t1290 = 1.38, P = 0.170,
d = 0.24). In addition, the elite youth soccer

groups’ reported use of self-regulatory skills
(planning, self-monitoring, evaluation, reflec-
tion, effort, and self-efficacy). Our results
show that more of the elite youth soccer
players are enrolled in the pre-university sys-
tem than in the pre-vocational system (68.0%
vs. 32.0%; Table 1), and that the opposite

is true for the group of controls (46.3% vs.
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Figure 1. Effect of interaction between involvement
in elite youth soccer and academic level on self-moni-
toring, evaluation, and effort.

mean Self-monitoring
score
4,0 —
35—
3,0 —
P=.464;
2,5 - *P<.001; @ d=-.20
d=49 m
2,0 =
15—
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50 —
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Pre-vocational

Mainstream students
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Mainstream students  Elite youth soccer players

Pre-university 2.69
Pre-vocational 2.49

53.7%). This relatively high percentage of
elite youth soccer players enrolled at the pre-
university level is consistent with previous
studies reporting that elite athletes are high
academic achievers (Brettschneider, 1999;
Jonker et al., 2009; Watt & Moore, 2001). We
propose that elite youth soccer players are not
performing poorly at school, but are actually
performing better than the typical student.
This is further demonstrated by the fact that
the percentage of elite youth soccer players
that had to repeat class was similar to that of
the control students (Table 1). Participating
in higher types of education is not accompa-
nied by academic difficulty in the elite youth
soccer player.

The question remains as to how these
high academic standards are achieved by elite
youth athletes. The answer may well be rela-
ted to the standard of competition at which

291
3.02

the players are competing. Elite soccer is a
constantly changing environment in which
players are required to make fast and accurate
decisions (Kannekens, Elferink-Gemser, &
Visscher, 2009). As a result, cognitive abilities
are being developed. Furthermore, research
has suggested that today’s elite youth soccer
players can only be successful by deliberately
engaging in time-intensive training sessions
aimed at performance enhancement (Ford,
Ward, Hodges, & Williams, 2009; Ward,
Hodges, Williams, & Starkes, 2007). The
development of self-regulatory skills in this
manner may benefit athletes academically,
and perhaps reflects the high percentage of
elite youth soccer players enrolled into pre-
university education system.

That the soccer players scored higher
on the self-monitoring, evaluation, reflection,
and effort measures than the control students
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is in general agreement with the self-regula-
tion literature (Cleary & Zimmerman, 2001;
Kitsantas & Zimmerman, 2002). Regarding
the role of self-regulation in the interaction
between sport and academic achievement,
our results show that within the control
population, students in the pre-university
system scored higher on self-monitoring,
evaluation, and effort than students enrolled
into the pre-vocational system (Ertmer &
Newby, 1996; Zimmerman, 1990b). Within
the elite soccer population, where all players
are considered to have a relatively high sense
of self-regulation (Toering et al., 2009), the
difference between the students at the two
educational levels was rather small (see small
effect sizes in Table 2). Moreover, our results
show that the elite youth soccer players in
the pre-vocational system had significantly
higher scores on effort than the mainstream
students in the pre-university system (see
moderate-to-large effect size in Table 2). Al-
though not statistically significant, a similar
pattern has been found for reflection, such
that soccer players in the pre-vocational sys-
tem report more frequent use of reflective
skills than their pre-university mainstream
peers (see moderate effect size in Table 2).
The results of the present study sug-
gest that taking part in elite-level soccer may
foster the development of self-regulation,
independent of one’s education. This is be-
cause self-regulation was more pronounced
in the elite youth soccer players than it was
in the control group students, and that the
soccer players in the pre-vocational system
had higher scores on effort than the control
group of students enrolled in the pre-uni-
versity system. However, caution is needed
regarding this proposition, as it may also be
the case that the elite youth soccer players
are high achievers in sport and education be-
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cause of an inherent ability to self-regulate.
In other words, do the elite youth soccer
players compete at a high level because their
self-regulatory skills were developed through
sport, or because these skills were inherent?
Unfortunately, this question cannot be ans-
wered based on the current study. However,
it is interesting to consider that, on the one
hand, the elite youth soccer players are al-
ready experts in their age-category and con-
sequently report more frequent use of their
self- regulatory skills (than similarly aged
typical students). On the other hand, they
still need to improve their soccer skills to per-
form in senior elite soccer, in which the use
of self-regulatory skills may serve them well
(Ertmer & Newby, 1996; Toering et al., 2009).

The current study is not without its
limitations. Since our aim was to investigate
the self-regulatory skills of elite youth soccer
players enrolled into the pre-university or
pre-vocational education system, we decided
to use a self-report instrument. Although self-
report questionnaires are widely used in sport
psychology research, results must always be
interpreted with caution. Besides the fact
that self-report questionnaires are generally
sensitive to socially desirable answers (Young
& Starkes, 2006), limitations occur in the abi-
lity for participants to accurately report their
cognitions (Eccles, in press; Nisbett & Wilson,
1977). Nevertheless, other researchers have
validated this form of assessment (Eccles, in
press). For example, Nolen (1988) reported
agreement of 70-96% between behavioural
measures and self-report in the assessment
of study strategies and motivational orienta-
tions in students.

Another shortcoming of the present
study relates to the composition of the sub-
groups, as one could argue that the heteroge-
neity of the control (typical) sample may have
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interfered with the self-regulatory analyses.
Specifically, it may have been a risk comparing
a group that is known to have something

in common (high level of performance in
soccer) with a group that is considered not

to have anything in common. Nevertheless,
the samples are considered appropriate for
the purpose of the present study, since our
conclusions were based on the self-regulatory
scores of the elite youth soccer players and
the scores of the control group were only used
as a reference.

The final limitation of the study relates
to our cultural comparison. A similarity was
drawn between European soccer players and
American athletes (in revenue-producing
sports) regarding the stereotype of being low
academic achievers. However, the cultures in
which the athletes are educated are quite dif-
ferent. In most European countries, including
The Netherlands, top-level sports and educa-
tion are two separate domains. The ultimate
focus of the school is for student-athletes to
graduate by realizing their highest academic
potential (Metsi-Tokila, 2002; Stichting
LOOT & Sardes, 2001). In the USA, sports
and education are more intertwined and
many schools offer scholarships to students
simply because of their athletic ability. The
focus of this culture is more on athletic per-
formance and not on academia (Miller, 2003;
National Collegiate Athletic Association,
2009; Yasser, 1993). It is not our intent here
to debate the differences between or purposes
of these two educational systems, but is to
highlight the fact that these differences might
influence how an athlete is motivated, per-
forms, and uses self-regulatory skills in the
academic environment.
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In conclusion

Elite youth soccer players in The Netherlands
are not academically inferior to their main-
stream peers, but are actually better. Our
results show that a higher percentage of elite
youth soccer players are enrolled in pre-uni-
versity level education. With respect to the
role of their self-reported use of self-regula-
tory skills, our results show that elite youth
soccer players in The Netherlands expressed
a higher sense of self- regulation compared
with the control group, irrespective of their
level of education. Our results support pre-
vious research in that the frequent use of
well-developed self-regulation skills may be
essential for elite youth soccer players to com-
pete at a high competitive standard (Toering
et al., 2009) and to achieve academic success.
[t is, however, not yet clear whether the elite
youth soccer players inherently possess these
self-regulatory skills and used them from
their early participation in soccer or if they
are a result of their participation in high-level
sport. This question of causality is an interes-
ting avenue to investigate in future research.
Nonetheless, our results have some pre-
liminary implications for parents, teachers,
trainers, and coaches of athletes and typical
students. Supporting athletes and students
to utilize their self-regulatory skills within
and between performance domains may help
them to balance their activities better and
may also foster their achievements.
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Abstract

Self-regulatory skills (metacognitive and motivational) are associated with success
in sports and academia and encompass an individual’s capacity to control their
learning process. We assessed the development of these skills in youth (aged 12-17
years) using multilevel modelling of longitudinal data. The effects of sport and
academic data on this development were considered among 428 elite athletes, 140
regional athletes and 54 non-athletes. Athletes who trained more had higher self-
regulatory scores with scores increasing over time (p<.05). A decrease was observed
for effort. Reflection, evaluation, and effort were associated with competitive level,
self-monitoring, evaluation and self-efficacy with academic level. The sport setting

seems suitable for self-regulatory skill development as a strong association be-
tween training hours and these skills was observed.

Keywords: Metacognition, motivation, talent development.

Jonker, L., Elferink-Gemser, M. T., Toering, T. T., Tromp, E. J. Y., Baker, J., & Visscher, C.
(submitted). The development of self-regulatory skills in youth: The significance of sports

and academics.

Introduction

The use of self-regulatory skills is often asso-
ciated with success in domains such as sports
(Anshel & Porter, 1996; Jonker, Elferink-
Gemser, & Visscher, in press; Kitsantas &
Zimmerman, 2002) and academics (Nota,
Soresi, & Zimmerman, 2004). Nevertheless,
many students between 12 and 16 years of
age fail to self-regulate effectively (Boekaerts,
1997). Although there is considerable descrip-
tive evidence for the value of self-regulation,
it is not clear why some people are able to
self-regulate while others are not. Recent
studies in talent development in sports have
shown that 12-to-16-year-old elite athletes

use self-regulatory skills more frequently than
their peers competing at lower competitive
levels (Anshel & Porter, 1996; Jonker et al.,
in press). Interestingly, most elite athletes

are also high academic achievers (Jonker,
Elferink-Gemser, & Visscher, 2009) and it
has been proposed that their increased use

of self-regulatory skills may be an underlying
mechanism for both their sport and academic
achievements (Jonker et al., 2009). Never-
theless, it is unclear whether development

of self-regulatory skills is more related to as-
pects of the sport and/or academic domains.
Knowledge about this association will con-
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tribute to existing developmental literature
and may provide us with new leads regarding
how to support children to develop and use
self-regulatory skills.

Self-regulation in the context of lear-
ning and development encompasses the ca-
pacity of an individual to control his or her
behavior. Zimmerman (1986, 1989) defined
self-regulation as ‘the degree to which lear-
ners are metacognitively, motivationally and
behaviorally proactive participants in their
own learning process’ (p. 308, p. 329). In this
definition, the metacognitive component re-
lates to awareness of, and knowledge about,
one’s personal thoughts and feelings (Zim-
merman, 1990). Skills such as planning (i.e.,
awareness of task demands prior to its execu-
tion), self-monitoring (i.e., awareness of ac-
tions during task execution), evaluation (i.e.,
ability to assess both the processes employed
and the finished product after task comple-
tion), and reflection (i.e., ability to appraise
what they has been learned and to adapt past
knowledge and experiences to improve) are
frequently mentioned metacognitive aspects
(Ertmer & Newby, 1996; Hong & O’'Neil Jr.,
2001; Peltier, Hay, & Drago, 2006; Zimmer-
man, 1990). The motivational component
refers to the degree to which learners are
self-efficaciously, autonomously, and intrinsi-
cally motivated to attain a specific goal (Zim-
merman, 1990) with effort (i.e., willingness
to apply oneself to attain the set goal) and
self-efficacy (i.e., judgement of capabilities
to organize and execute the required actions
successfully) as the critical elements (Hong &
O’Neil Jr., 2001; Zimmerman, 1990). By the
frequent use of self-regulatory skills, one may
optimize the time spent on learning due to an
improved ability to prioritize what has to be
learned and how it must be learned (Toering,
Elferink-Gemser, Jordet, & Visscher, 2009).

Development of self-regulation in youth

Previous studies suggest that meta-
cognitive variables arise from as early as 4
to 6 years of age. Metacognition is expected
to grow in the years thereafter (Alexander,
Carr, & Schwanenflugel, 1995; McCabe,
Cunnington, & Brooks-Gunn, 2004; Veenman
& Spaans, 2005), although, it has been pro-
posed that children are about 11 to 12 years
of age when they are first able to actually use
their metacognitive skills (Alexander et al.,
1995). From this age on, their repertoire of
metacognitive skills is expected to further
develop and to merge from a set of domain
specific skills to a more general repertoire that
can be used across performance domains
(Alexander et al., 1995; Van der Stel & Veen-
man, 2008; Veenman & Spaans, 2005). With
respect to the motivational component, the
age of 12 seems critical for the use of moti-
vational skills as children after 12 years of
age are better able to balance their efforts
to succeed and to interpret their capabilities
(Nicholls, 1978; Boekaerts, 1997).

Even though it has been assumed that
self-regulatory skills start to develop at a very
young age and increase thereafter (McCabe
et al., 2004), they do not occur naturally
(Boekaerts, 1997). Children are best able to
develop self-regulatory skills in a powerful,
inspiring and goal-oriented environment
(Boekaerts, 1997), with youth sport proposed
to be an optimal setting. To elaborate, elite
athletes have to commit to sustained and
effortful practice sessions (i.e., deliberate
practice) for at least 10 years to improve and
to meet the increasing demands of more
advanced levels of competition (Boekaerts
& Corno, 2005; Ericsson, Krampe, & Tesch-
Rémer, 1993). In line with deliberate prac-
tice theory, elite athletes are suggested to be
self-conscious, goal-oriented and highly self-
regulative to benefit optimally from the time
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spend on training (Cleary & Zimmerman,
2001; Ericsson et al., 1993; Jonker et al., in
press).

Moreover, in the sport domain ath-
letes receive constant feedback about their
performance, not just from the end result of
their skill execution but also from trainers,
parents and other participants. Goal-setting
and appropriate feedback are suggested to
help athletes to develop self-regulatory skills
that assist them to positively modify their
learning (Boekaerts & Corno, 2005; Pintrich
& Zusho, 2002). With respect to competitive
levels in sports, elite athletes have been found
to use self-regulatory skills more often than
athletes at lower competitive levels (Cleary
& Zimmerman, 2001; Jonker et al., in press).
This may be related to aspects of goal-setting
and feedback as higher competitive levels
are characterised by greater hours of training
during which the level of goal-setting is as-
sumed to be more sophisticated and the feed-
back received more specific.

Aspects of the academic domain have
also been linked to the use of self-regulatory
skills. More successful students (i.e., higher
academic level), for example, outscore their
less successful counterparts on self-regulatory
skills (Nota et al., 2004). In The Netherlands,
the level at which a student graduates (pre-
university or pre-vocational academic level)
is a commonly used marker for the use of
self-regulatory skills and for academic success
(The Netherlands Inspectorate of Education,
2008) Previous studies have shown that en-
vironments where students have high levels
of control over their learning process are
best to develop self-regulatory skills (Eshel &
Kohavi, 2003). In the pre-university system,
which takes 5 or 6 years to prepare students
for a future university career, students are
challenged to take responsibility for their
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own learning and to use their self-regulato-
ry skills. The 4-year pre-vocational system,
which prepares students for later vocatio-
nal education, has a more supervising and
competence-focused orientation (The Nether-
lands Inspectorate of Education, 2008). In
addition, both academic systems have high
and low achievers. When a student does not
pass the relevant classes (i.e., Netherlands,
English, mathematics) they have to repeat a
full year of study.

Collectively, these studies emphasize
the importance of self-regulatory skills in
youth in the sport and academic domains. In
sports, the environment may be unique for
the development of these skills because of
its goal-setting character and its richness of
feedback (Hansen, Larson, & Dworkin, 2003;
Pintrich & Zusho, 2002). In academics, suc-
cessful students tend to be more self-regula-
tive and different academic systems (or levels)
have been related to different use of self-regu-
latory skills (Jonker et al., in press; Nota et
al., 2004). Nevertheless, our understanding
of the development and use of self-regulatory
skills in youth is still limited. The purpose of
the present study was to assess the develop-
ment of six self-regulatory skills of 12-to-
17-year-old youth similar in age, gender and
socioeconomic status, but different in aspects
related to the sport (competitive level and
number of training hours) and academic do-
mains (academic level and repeating class).
We expected reflection and effort to be more
related to sport outcomes based on previous
studies that showed that these two self-regu-
latory skills best discriminated between elite
athletes, regional athletes or non-athletes
(Jonker et al., in press; Toering et al., 2009).
Self-monitoring was expected to be most
strongly linked to the academic domain as
previous research reported that students at
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higher academic levels used more complex
self-monitoring than students at lower aca-
demic levels (Lan, 2005). Our longitudinal
design may help to understand the develop-
ment in the use of self-regulatory skills in
12-to-17-year-old youth and thereby support
youth to use their self-regulatory skills within
and between various performance domains.

Methods

Participants
During 2007-2010, 747 participants aged
12-17 years took part in a longitudinal study
assessing their self-reported use of self-regu-
latory skills in general learning contexts.
Measurements were taken on a yearly basis
(i.e., every year in the period March-May),
which resulted in 4 measurement occasions.
Of this total of 747 participants, 622 were
measured twice or more and were included
in this study. 433 participants were tested
on two occasions (866 measurements), 177
on three occasions (531 measurements), and
12 on all four occasions (48 measurements)
which resulted in a total of 1445 measure-
ments. The ages of the participants were reg-
istered in months to produce standardized
age groups (i.e., a 15-year-old participant
refers to someone between 14.50 and 15.49
years of age when tested).

Of the participants, 428 were desig-
nated as ‘elite athletes’ (303 male; 125
female) on the basis of their membership in a
talent development program in The Nether-
lands. Membership in this program means
they are considered to belong to be among
best 2.5% of athletes in their age-category.
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The elite athletes were active in the 10 most
popular sports in The Netherlands, spent
approximately 9 hours per week on training
(M = 8.73; SD = 4.57) and were active in their
sports for approximately 8 years (M = 7.89;

Table 1. Means and standard deviations for number
of training hours per week and years of sport
experience, n and % for academic level, repeating class
and gender for the number of measurements per age
group subdivided by competitive level.

Sport training *

(hours/week)
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SD =2.21). Among the elite athletes, 343 at-
tended schools at the pre-university academic
level and 85 at the pre-vocational academic
level.

Of the participants who were not clas-
sified as elite athletes, 140 were categorized
as regional athletes (67 male; 73 female) on
the basis of their participation in organized
and competitive sports in The Netherlands.
This means that they competed in organized

Academic level

Repeating class
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regional competitions on a weekly basis, but
took part in sports primarily for fun and
recreation. The regional athletes spent ap-
proximately 3 hours per week on training (M
=3.11; SD = 2.11) and had approximately

7 years (M = 6.81; SD = 2.80) experience in
their sports. With respect to their academic
levels, 97 regional athletes were involved in
the pre-university system and 43 in the pre-
vocational system.

Gender

Pre-university Pre-vocational Never

Elite athletes

8.10
8.77
8.98
8.90
9.22

4.49 176 78.6 48 21.4 207
4.62 225 80.6 54 194 257
4.73 200 76.9 60 231 224
4.31 123 80.4 30 19.6 128
4.54 66 O, 7 3 4.3 519

924 17 7.6 167 746 57 254
921 22 78 199 713 80 287
862 36 138 182 70.0 78  30.0
83.7 25 163 104 68.0 49 320
79.7 14 203 48 69.6 21 304

12-13 years 224 12.98
14 years 279 14.03
15 years 260 15.017
16 years 153 115:99
17 years 69 16.96

Regional athletes

12-13 years 38 12.96
14 years 79 14.08»
15 years 97 15.03
16 years 82 16.01#
17 years 38 17.01

Non-athletes

3.24
295
3.10
3.52
243

2.06 26 68.4 12 316 36
1.97 55 69.6 24 304 69
1.80 69 711 28 289 83
2.78 54 65.9 28 341 62
1.20 27 711 11 289 20

94.7 2 5.3 19 50.0 19 50.0
873 10 127 BY 494 40 50.6
856 14 144 45 464 52 536
756 20 244 40 488 42 512
526 18 474 15 395 23 60.5

12-13 years 13 13.04
14 years 27 14.13
15 years 34 15.06
16 years 32 15.97
17 years 20 16.98

0.00
0.00
0.00
0.00
0.00

.00 8 61.5 5 385 12
.00 15 55.6 12 444 19
.00 20 58.8 14 412 27
.00 18 56.3 14 438 21
.00 15 75.0 5 250 12

ODA3 1 7.7 5 38.5 8 61.5
70.4 8 29.6 8 296 19 704
79.4 7 20.6 13 382 21 618
65.6 11 344 11 344 21 65.6
60.0 8 40.0 7 350 13  65.0

Note. ~ 1 missing value, # 2 missing values. * 68.8% of the elite youth athletes spent more than 6 hours per week
on training (i.e., upper 2 training categories), 73.3% of the regional athletes spent less than 3 hours per week on

training (i.e., lowest training category).
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Fifty-four participants (20 male, 34
female) did not participate in sports and were
referred to as non-athletes. Of them, 34 were
part of the pre-university system and 20 were
part of the pre-vocational system. In Table 1,
the general characteristics of the three com-
petitive level subgroups are shown divided
by age. All participants in the present study
came from regular to high socioeconomic
families.

The above mentioned 622 participants
were included in a multilevel model assessing
the use of self-regulatory skills longitudinally.
The remaining 125 participants (from the ini-
tial 747 participants) were used to verify the
appropriateness of the model. This group con-
sisted of 50 elite athletes (M age = 14.49, SD
=1.39), 50 regional athletes (M age = 14.40,
SD =1.30) and 25 non-athletes (M age =
14.23, SD = 1.32) between 12 and 17 years of
age. The elite athletes spent approximately 8
hours per week (M = 8.02, SD = 3.99) training
and had been active in their sports for about
7.5 years (M = 7.54, SD = 2.26). The regional
athletes trained approximately 3 hours per
week (M = 2.80, SD = 1.65) and had about 8
years of experience in their sports (M = 8.27,
SD = 2.54). The non-athletes were not active
in sports. Ninety-six participants were part of
the pre-university system and 29 of the pre-
vocational system.

Instrument

The Self-Regulation of Learning Self-Report
Scale (SRL-SRS; Toering, Elferink-Gemser,
Jonker, van Heuvelen, & Visscher, in press)
was used to measure the participants’ per-
sonal details (i.e., date of birth and gender),
aspects of their sport (i.e., the sport they par-
ticipated in and the number of training hours
per week) and academic (i.e., whether they
ever had to repeat a class) experiences, as well
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as self-regulatory skills (i.e., planning, self-
monitoring, evaluation, reflection, effort and
self-efficacy). Planning (8 items), self-moni-
toring (6 items), effort (9 items) and self-
efficacy (10 items) were scored on a 4-point
Likert type scale ranging from 1 (almost never)
to 4 (almost always). Evaluation (8 items) was
scored on a 5-point Likert scale that ranged
from 1 (never) to 5 (always). High scores on
these subscales indicated more frequent

use of these skills. The reflection subscale (5
items) ranged from 1 (strongly disagree) to 5
(strongly agree). High scores on this subscale
indicated a low level of reflection and was re-
verse scored in our analyses.

The SRS—SRL was reported to be
reliable for adolescents between 11 and 17
years of age and its content and construct
validity is supported (Toering et al., in press).
The Cronbach’s as for the present study were
considered sufficient and ranged between o =
.78 and o = .86.

Procedure
All participants were informed about the pro-
cedures of the study and provided verbal con-
sent. Informed consent for the study was also
received from their parents and schools. The
participants wrote their responses in a group
setting in the presence of test leaders and
were informed that the results would be used
anonymously. All procedures were in accor-
dance with the standards of the local medical
ethics committee of the leading institution.
After completion of the questionnaire,
training hours per week were evenly divided
into four categories (i.e., category O: < 3 hours
per week, category 1: > 3 hours per week,
category 2: > 6 hours per week, category 4:
> 9 hours per week). The database of The
Netherlands Olympic Committee and Neth-
erlands Sports Federation (NOC*NSF) was
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used to determine the competitive level of the
athletes. The schools’ databases were used to
recruit whether athletes were involved in the
pre-university or pre-vocational system.

Data analysis
To examine the longitudinal development
of the use of self-regulatory skills for 12-to-
17-year old youth, the multilevel modeling
program MIwiN 2.02 was used (Rasbash,
Browne, Goldstein, Yang, Plewis, Draper et
al., 1999). Multilevel modeling is a regression
analysis that is appropriate for hierarchically
structured data. In our longitudinal data set,
a two-level hierarchy was defined with the re-
peated measurements (level 1 units) grouped
within the participants (level 2 units). In the
multilevel model we chose to account for
level 1 and 2 variance. As such, the model
describes not only underlying population
trends in each of the six self-regulatory skills
(the fixed part of the model), but also models
the variation around this mean response due
to the time of measurement and individual
differences (the random part of the model;
Snijders & Bosker, 2000). The model properly
accounts for correlations amongst repeated
measurements within individuals (Peugh &
Enders, 2005) and the advantage of using
multilevel modeling is that it controls for dif-
ferences in the number of measurements and
the temporal spacing of the measurements
between individuals (Landau & Everitt, 2004;
Maas & Snijders, 2003; Peugh & Enders,
2005). The obtained results are valid as long
as the missing data are random, which is the
case in our study, since the missing observa-
tions did not relate to self-regulatory skills.
The procedure described in Snijders
and Bosker (2000) was followed to determine
the consecutive steps in our model. First, a
satisfactory variance structure for each of the
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six self-regulatory skills in our dataset was es-
tablished using age (measured in months and
divided by 12). Based on previous theory, we
first modeled the difference between elite ath-
letes, regional athletes and non-athletes and
the difference between training categories,
taking the interaction with age into account.
Subsequently, aspects related to the academic
domain were modeled (i.e., academic level x
age and repeating class). In the last step, the
effect of gender was examined. During this
step-forward method, significance of previous
variables was constantly checked. Variables
that were not significant were excluded from
the model with the exception of age (our first
step in the model and main question). By
comparing the deviance of the empty model
(i.e., model without predicting variables) and
the subsequent models, the model fit was
evaluated.

To test the appropriateness of our
model, predicted scores were compared with
actual scores of the control group using a
paired samples t-test. An alpha of .05 was
adopted for all tests of significance.

Results

Planning

In the development of planning skills signifi-
cant differences were observed between the
four training categories over time (p < .05).
Athletes in higher training categories had
higher scores on planning than their coun-
terparts in lower training categories. All four
training categories showed a similar develop-
mental trend between 12 and 17 years of age
(Figure 1).
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By knowing an individual’s age and
training category (range 0-3 with the former
being the lowest; Figure 1), the score on
planning can be predicted with the following
equation:

Planning = 2.327 + 0.002 (training category
X age)

Self-monitoring

In the development of self-monitoring skills,
significant differences were observed rela-
ted to training categories x age, academic
level x age and repeating class (p < .05). Not
only were the differences in the scores on
self-monitoring significant between the four
training categories at all ages, the scores of
the athletes in the upper two training catego-
ries increased significantly between 12 and 17
years of age (p < .05), whereas the scores of
the lower two training categories were gene-
rally stable (p > .05).

With regard to academic level x age,
the scores on self-monitoring of the pre-uni-
versity youth were significantly higher than
the pre-vocational youth at all ages (p < .05).
In addition, the scores of the students in the
pre-university system increased between 12
and 17 years of age, whereas the scores of the
pre-vocational students remained stable be-
tween 12 and 16 years of age and decreased
thereafter (Figure 2). Furthermore, students
who had ever had to repeat class had lower
scores on self-monitoring than their peers
who did not repeat (p < .05).

Based on the multilevel model (Fig-
ure 2) and by knowing an individual’s age,
training category (range 0-3 with the former
being the lowest), academic level (0 = pre-
vocational, 1 = pre-university), and whether
an individual has ever had to repeat class (0 =
once and 1 = never), the scores on self-moni-
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toring can be predicted:

Self-monitoring = 2.361 + 0.003 (training
category x age) + 0.007 (academic level x age)
+(0.103 x repeating class)

Evaluation

In the development of evaluation skills, sig-
nificant differences related to competitive
level x age and academic level x age were ob-
served (p < .05). Not only were the scores on
evaluation significantly different between the
three competitive level subgroups, favoring
athletes of higher competitive level (p < .05),
the scores on evaluation of the elite athletes
showed a slight increase between 12 and 17
years of age, whereas stability was observed
in the other two subgroups (Figure 3).

With regard to academic level x age, the
scores of the pre-university students were sig-
nificantly higher than those of their pre-voca-
tional peers at all ages (p < .05). In addition,
the evaluation scores of the pre-university
students showed a slight increase between
12 and 17 years of age, whereas the scores of
the pre-vocational students decreased slightly
(Figure 3).

Figure 3 shows that youth in the pre-
university system outscored their peers in
the pre-vocational system, irrespective of
competitive level. Except for elite athletes at
the pre-vocational level, they showed similar
scores as the non-athletes in the pre-univer-
sity system. Based on the multilevel model
(Figure 3) and by knowing an individual’s age,
competitive level (0 = non-athlete, 1 = regio-
nal athlete, 2 = athletes) and academic level (0
= pre-vocational and 1 = pre-university), the
scores on evaluation are predicted:

Evaluation = 3.340 + 0.004 (competitive level
x age) + 0.009 (academic level x age)

Development of self-regulation in youth

Figure 1. Multilevel model and parameters for
planning for the four training categories (1440

Chapter 6

121

measurements).
mean Planning
490 e
training h/wk > 9
3,5
3,0 [~ training h/wk > 6
e
25 f————— —
training h/wk > 3
20
15 training h/wk < 3
1’0 1 1 1 1 age
13 14 15 16 17
age Standaard deviations
13 14 15 16 17
trainingh/wk<3  2.50 2.52 2.53 2.55 2.56 0.01 0.0 0.0 0.0 0.0
trainingh/wk >3  2.54 2.55 2.57 2.58 2.60 0.01 0.0 0.0 0.0 0.0
trainingh/wk>6 257 259 261 262 264 0.01 0.0 0.0 0.0 0.0
trainingh/wk>9 260 262 264 266 268 0.01 001 001 0.01 001
Fixed effects Coefficient S.E. t-value daf p-value
Constant 2.327 0.162
Age 0.014 0.011 1.273 1 179
Age x training category (range 0-3) 0.002 0.001 2.000 3 .004*

Random effects

Level 2 (between subjects)

Level 1 (within subjects)

Deviance
Deviance empty model

*p<.05

0.130 0.012
0.164 0.008
2122.828
2137.772
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Figure 2. Multilevel model and parameters for
self-monitoring, for pre-university and pre-vocational
students, taking training categories and repeating
class into account (1440 measurements).

Development of self-regulation in youth

mean Self-monitoring
4,0
35—
30 - -
2’5 L I=m———— { ______ -i ------------ =L
pre-university
2,0 -
15 - pre-vocational
1’0 1 1 1 1 age
13 14 15 16 17
age Standaard deviations
113} 14 15 16 17
Ppre-university 2.73 2,73 2.77 2.78 2.79 0.05 0.06 0.07 0.07 0.09
pre-vocational 2.63 2.62 2.63 2.61 2.55 0.07 0.07 0.08 0.08 0.05
Fixed effects Coefficient S.E. t-value df p-value
Constant 2.361 0.171
Age 0.009 0.011 0.818 1 .202
Age x training category (range 0-3) 0.003 0.001 3.000 3 <.001*
Age x academic level (range 0-1) 0.007 0.003 2.333 1 .002*
Repeating class (range 0-1) 0.103 0.043 2.395 1 .017*

Random effects

Level 2 (between subjects) 0.114
Level 1 (within subjects) 0.157
Deviance 2027.064
Deviance empty model 2255.636

*p<.05

0.011
0.008
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Figure 3. Multilevel model and parameters for
evaluation, for pre-university and pre-vocational
students, elite athletes, regional athletes and non-
athletes (1445 measurements).

mean Evaluation

4,0 I~
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pre-university
elite youth athletes

pre-university
regional athletes

R ——
pre-university

3,5 N ——

non-athletes

3,0 [~

2,5~

pre-vocational
elite youth athletes
pre-vocational
regional athletes

pre-vocational
non-athletes

10 1 1 1
13 14 15 16

age
13 14 15 16 17
pre-university
elite youth athletes 3.53 3.55 356 3.58 3.59

pre-university

regional athletes 3.48 349 3.5 3.51 353
pre-university
non-athletes 343 344 344 345 346

pre-vocational
elite youth athletes 342 342 343 343 344

pre-vocational

regional athletes 336 336 337 337 337
pre-vocational
non-athletes 23l B3I 3B 2.3 3.3

0.01

0.0

0.0

0.0

0.0

0.0

1 age
17

Standaard deviations

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0
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Table belongs to Figure 3.

Development of self-regulation in youth

Fixed effects Coefficient S.E. t-value df p-value
Constant 3.340 0.167
Age -0.002 0.012 -0.167 1 .390
Age x competitive level (range 0-3) 0.004 0.002 2.000 8] .011*
Age x academic level (range 0-1) 0.009 0.003 3.000 1 .001*

Random effects

Level 2 (between subjects) 0.138
Level 1 (within subjects) 0.170
Deviance 2193.734
Deviance empty model 2421.604
*p<.05
Reflection

In the development of reflection skills sig-
nificant differences were observed related to
competitive level x age and training catego-
ries x age (p < .05). Not only were the scores
on reflection of the elite athletes higher than
those of the regional athletes and the non-
athletes at all ages (p < .05), their scores also
showed a slight increase between 12 and 17
years of age, whereas stability was observed
in the other two subgroups (Figure 4). When
compared to the scores on reflection of the
non-athletes, the scores on reflection of the
regional athletes were significantly higher at
all ages as well (p <.05). A similar pattern was
observed for the use of reflection for the re-

gional athletes and the non-athletes (p > .05).

With regard to training category x age,
significant differences between the four trai-
ning categories were found at all ages (except
between the two highest training categories
at age 17). Athletes in higher training catego-
ries reported higher scores on reflection (p <
.05). In addition, athletes in the upper three

0.013
0.008

training categories slightly increased over the
years, whereas athletes in the lowest training
category slightly decreased (p < .05).

Figure 4 presents the model parameters.
Based on this multilevel model and by kno-
wing an individual’s age, competitive level (O
=non athlete, 1 = regional athlete, 2 = elite
athlete) and training category (range 0-3
with the former being the lowest), the score
on reflection is predicted using the following
equation:

Reflection = 3.823 + 0.007 (competitive level
x age) + 0.004 (training category x age)

Effort

Effort was found to decrease significantly in
the total population of youth between 12 and
17 years of age (p < .05; Figure 5); however,
significant differences were observed related
to competitive level x age, training category

x age, and repeating class (p < .05). Not only
were the scores on effort for the elite athletes
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Figure 4. Multilevel model and parameters for
reflection, for the elite athletes, regional athletes and
non-athletes taking training categories into account
(1440 measurements).

50—
4,5 [~
4,0 I~ = ;
35
30
’ elite youth athletes
2,5~ —_—
regional athletes
2,0 -
15 non-athletes
1.0 1 1 1 1 I age
13 14 15 16 17
age Standaard deviations
13 14 15 16 17
elite youth athletes  4.01 4.04 4.06 4.07 4.09 0.05 0.05 0.06 0.06 0.06
regional athletes 3.85 3.85 3.85 3.86 3.84 0.04 0.04 0.04 0.05 0.03
non-athletes 3.74 3,73 3.72 3.72 3.71 0.0 0.0 0.0 0.0 0.0
Fixed effects Coefficient S.E. t-value daf p-value
Constant 3.823 0.205
Age -0.007 0.014 -0.500 1 .909
Age x competitive level (range 0-2) 0.007 0.003 2.333 1 <.001*
Age x training category (range 0-3) 0.004 0.001 4.000 B .002*
Level 2 (between subjects) 0.115 0.015
Level 1 (within subjects) 0.301 0.015
Deviance 2750.751
Deviance empty model 2887.605
*p<.05
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Figure 5. Multilevel model and parameters for effort,
for the elite athletes, regional athletes and non-ath-
letes taking training categories and repeating class
into account (1440 measurements).
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Figure 6. Multilevel model and parameters for
self-efficacy, for pre-university and pre-vocational
students taking training categories and repeating
class into account (1440 measurements).
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mean Effort
40 -
35
30 = = = - - elite youth athletes
== ey —— — -
2,5 —
regional athletes
2,0
15 - non-athletes
1,0 1 1 1 1 1 age
13 14 15 16 17
age Standaard deviations
13 14 15 16 17
elite youth athletes 298 296 294 291 289 0.04 0.05 0.06 0.06 0.07
regional athletes 284 279 2.75 271 2.64 0.04 005 005 0.05 0.04
non-athletes 272 266 262 257 252 0.03 0.05 0.04 0.05 0.05
Fixed effects Coefficient S.E. t-value df p-value
Constant 3.209 0.160
Age -0.044 0.010 -4.400 1 <.001*
Age x competitive level (range 0-2) 0.007 0.002 3.500 1 <.001*
Age x training category (range 0-3) 0.003 0.001 3.000 18] .008*
Repeating class 0.093 0.040 2.325 1 .022*

Random effects

Level 2 (between subjects)
Level 1 (within subjects)
Deviance

Deviance empty model

*p<.05

0.115
0.133

1856.986
2202.122

0.010
0.007

mean Self-efficacy
4,0
35
3,0 I~ = = =
F— —— + —
2,5
pre-university
2,0 -
15 - pre-vocational
1’0 1 1 1 1 1 age
13 14 15 16 17
age Standaard deviations
13 14 15 16 17
pre-university 289 291 293 295 296 0.03 003 0.04 004 0.06
pre-vocational 278 278 279 278 274 0.04 005 005 0.06 004
Fixed effects Coefficient S.E. t-value af p-value
Constant 2.496 0.145
Age 0.013 0.009 1.444 1 .051
Age x training category (range 0-3) 0.002 0.001 2.000 B8 <.001*
Age x academic level (range 0-1) 0.007 0.002 3.500 1 <.001*
Repeating class 0.083 0.036 2.306 1 .022*

Random effects

Level 2 (between subjects)
Level 1 (within subjects)
Deviance

Deviance empty model

*p<.05

0.081
0.113

1547.773
1779.308

0.008
0.006
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significantly higher than those of the regional
athletes and the non-athletes at all ages (p <
.05), their decrease was less steep over time (p
<.05). The use of effort for the regional ath-
letes and the non-athletes showed a generally
similar decrease (except at age 17; Figure 5)
with regional athletes having higher scores on
effort at all ages (p < .05).

With regard to training category x age,
athletes in the lowest two training categories
showed a steeper decrease in effort over time
compared to athletes in the upper two trai-
ning categories (p < .05). The scores of the
athletes in the lowest training category were
significantly lower than the athletes in the
second lowest training category (p < .05), but
a similar developmental trend over the years
was observed (p > .05). The upper two trai-
ning categories showed a similar trend and
no significant differences were observed in
their scores on effort at all ages (p > .05). In
addition, youth who never had to repeat class
significantly outscored their peers who had to
repeat class on self-reported effort (p < .05).

Based on the multilevel parameters
(Figure 5), the scores on effort were predicted
by knowing an individual’s age, competitive
level (0 = non athlete, 1 = regional athlete,

2 = elite athlete), training category (range

0-3 with the former being the lowest) and
whether someone had ever repeated a class (0
= once and 1 = never):

Effort = 3.209 - (0.044 x age) + 0.007 (com-
petitive level x age) + 0.003 (training category
x age) + (0.093 x repeating class)

Self-efficacy

In the use of self-efficacy, significant dif-
ferences were observed related to training
categories x age, academic level x age and
repeating class. Not only were the scores on
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self-efficacy of athletes in higher training
categories significantly higher at all ages (ex-
cept between the upper two training cate-
gories at age 14 and 17), the scores of the
athletes in the upper two training categories
showed a steeper increase between 12 and
17 years of age than those in the lower two
training categories, which showed relatively
similar scores.

With regard to academic level x age,
scores of the pre-university students were
significantly higher than those of their pre-
vocational peers at all ages (p < .05). In addi-
tion, the scores of the pre-university students
showed a significant increase between 12
and 17 years of age (p < .05), whereas the
scores of the pre-vocational students showed
a slight increase between 12 and 16 years of
age and decreased thereafter (Figure 6). Ad-
ditionally, students who had to repeat a class
reported lower self-efficacy scores than their
non-repeating peers (p < .05). No significant
differences were observed for competitive
level x age and gender (p > .05).

The multilevel model (Figure 6) can
be used to predict the scores of individuals
by knowing their age, their training category
(range 0-3 with the former being the lowest),
their academic level (0 = pre-vocational and 1
= pre-university), and whether someone had
ever had to repeat class (0 = once, 1 = never).
The equation was as follows:

Self-efficacy = 2.496 + 0.002 (training cate-
gory) x age) + 0.007 (academic level x age) +
(0.083 x repeating class)

Model fit

Table 2 shows the actual means (and standard
deviations) and the predicted mean scores
(and standard deviations) for the control
group. The results of the paired samples t-
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Table 2. Observed and predicted mean scores
on the six self-regulatory skills.
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Actual score Predicted score  Difference

M SD M SD
Planning 2.39 0.49 2.35 0.03 0.04 .833 124 406
Self—monitoring 2.57 0.54 2.56 0.07 0.01 273 124 .786
Evaluation 3.44 0.56 Bl 0.07 0.07 -1.343 124 182
Reflection 3.92 0.50 89 0.12 0.07 -1.570 124 119
Effort 2.73 0.51 2.81 0.13 0.08 -1.786 124 .077
Self—efﬁcacy 2.72 0.36 2.67 0.06 0.05 1.774 124 .078

tests revealed that the actual scores were not
significantly different from the predicted
mean scores for the six self-regulatory skills
(Table 2).

Discussion

The present study used longitudinal data to
assess the development of six self-regulatory
skills of 12-to-17-year-old youth and whether
differences in development were related to
aspects of the sport (competitive level and
number of training hours) and academic (aca-
demic level and repeating class) domains. The
control group showed an appropriate model
fit which confirms the validity of these equa-
tions for 12-to-17-year-old youth.
Self-regulatory skills that were most re-
lated to the sport domain were reflection and
effort. Elite athletes outscored their regional
peers on these two self-regulatory skills at all

ages. This is in line with a study of Toering
and colleagues (2009) which showed cross-
sectionally that 12-to-16-year old elite youth
soccer players used reflection more often and
were more willing to put forth effort than
their regional peers. Our results extend this
work by showing that elite athletes increased
in their scores on reflection between 12 and
17 years of age and had less decrease in ef-
fort than the regional athletes and non-ath-
letes in this age-period. Previous studies of
talent development in sport have noted the
importance of reflection with internationally
competing athletes discriminating them-
selves from their peers competing nationally
(Jonker, Elferink-Gemser, & Visscher, 2010).
Reflection may be a key characteristic for
learning among elite athletes, enabling them
to comprehend knowledge and skills they
have learned and to turn this knowledge and
experience into action to improve future per-
formances (Ertmer & Newby, 1996; Jonker
et al.,, 2010; Peltier et al., 2006; Toering et
al., 2009). Through the use of reflection, one
can optimize time spent on learning which
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may be necessary for realizing one’s potential,
particularly for developing high-performance
athletes (Ericsson, 2003). Knowledge about
how these skills develop in elite young ath-
letes may assist those working with athletes
(e.g., trainers and coaches) to help athletes
develop reflection on their road to the top.
Previous research has also highlighted
the importance of effort in elite sports;
Anshel and Porter (1996) reported that elite
athletes were more willing to practice regu-
larly and with optimal effort and concentra-
tion than regional athletes. Ericsson and
colleagues’ deliberate practice theory (1993)
emphasizes the need for developing experts
to maintain optimal effort through their com-
mitment to deliberate practice. These findings
were extended by Ford and colleagues (Ford,
Ward, Hodges, & Williams, 2009) who under-
lined the relationship between accumulated
training hours during the talent years and the
performance level reached by the senior ath-
lete. Nevertheless, our results showed a de-
crease in effort, not only for non-athletes and
regional athletes but also for the elite athletes
between 12 and 17 years of age. This may be
related to the increased capacity of children
to differentiate between effort and ability be-
tween 12 and 17 years of age (Bandura, 1997;
Multon, Brown, & Lent, 1991). It is possible
that elite athletes carefully assess which tasks
they put effort into instead of being effort-
ful in all situations. It is of significant interest
that the regional athletes in the present study
outscored their non-athletic peers on reflec-
tion and effort as well. This phenomenon
emphasizes the relevance of being involved
in competitive sport as regional athletes
may also benefit from their use of these two
self-regulatory skills. Similarly, the associa-
tion between sport and the development
of self-regulatory skill is underlined by the
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significance of training categories x age for
planning, self-monitoring, reflection, effort
and self-efficacy. Athletes who spend more
time training per week, irrespective of com-
petitive level and academic aspects, seem to
use their self-regulatory skills more frequen-
tly at all ages and show a steeper increase in
their use over time. A flatter decrease for ef-
fort was observed among athletes who spent
more time training. Involvement in competi-
tive sport may familiarize athletes with the
value of goal-setting and help them identify
their strengths and weaknesses by means of
feedback, thereby helping them learn to self-
regulate (Boekaerts & Corno, 2005; Pintrich
& Zusho, 2002).

Self-regulatory skills most associated
with academics were evaluation, self-monito-
ring and self-efficacy. Even though evaluation
was predicted by competitive level and aca-
demic level, students in the pre-university
system generally reported an increased use of
evaluation over their peers in the pre-voca-
tional system, irrespective of competitive
level. This is in line with previous research
(Jonker et al., in press) showing that stu-
dents in higher academic systems are more
evaluative then students in lower academic
systems. It should be acknowledged that the
pre-vocational elite athletes served as an ex-
ception in the present study as they had simi-
lar scores on evaluation over the years as the
pre-university non-athletes.

In line with our expectations, students
in the pre-university system reported more
frequent use of self-monitoring than stu-
dents in the pre-vocational system and at all
ages students who never had to repeat class
outscored their counterparts that did. Lan
(2005) reported that self-monitoring is a key
self-regulatory skill in the academic domain
as it activates and deactivates other self-regu-
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latory aspects in the self-regulatory cycle of
planning, self-monitoring and evaluation.
With respect to self-efficacy, pre-university
students and those who had never had to re-
peat class had increased scores on self-efficacy
than their peers in the pre-vocational system
and those who had to repeat class between
the ages of 12 and 17. This is in line with pre-
vious research showing the relationship be-
tween perceived academic success (i.e., taking
part in the pre-university system) and the
negative effect of repeating class on students’
self-efficacy and effort to learn (Vilijarvi &
Sahlberg, 2008). In the present study, those
who had to repeat class had lower scores on
effort as well.

This study has identified several in-
triguing findings regarding the development
of self-regulatory skills but some limitations
are worth noting. First, some might argue
that training hours and competitive level
are strongly related; our results, however,
showed that both variables contribute to the
development of self-regulatory skills. In ad-
dition, the correlation between these two
variables in the present study was r = .494
which further supports the unique contribu-
tion of each of these elements. Second, our
data were self-reported. Even though our
instrument has shown sufficient reliability
and validity (Toering et al., in press), the use
of self-report is not without limits as some
(Eccles, in press) question whether people
are able to report their cognitions accurately.
In the case of self-efficacy, the use of a gen-
eral self-report measurement may have lead
to less accurate responses (Bandura, 1997).
The continued psychometric examination of
this instrument is clearly important, how-
ever, using a general self-report instrument
enabled us to follow and acquire information
from large groups of participants and to relate
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their use of self-regulatory skills to aspects of
the sport and academic domains. Third, our
study design assumed that higher levels of
achievement (whether this is in the sport or
academic domain) were more facilitative to
the development and use of self-regulatory
skills, presumably due to an increased control
over the learning processes by the individual.
Differences in learning climate (learner vs.
teacher control) may also exist between trai-
ners working with athletes at similar competi-
tive levels, within similar sports and between
teachers within the pre-university as well as
in the pre-vocational system. Yet, trainers
who emphasized athletes’ responsibility for
learning and use of self-regulatory skills were
most successful (van Ark, Elferink-Gemser,
Roskam, & Visscher, 2010) and students

with high levels of control over their lear-
ning process are generally more self-regulative
and higher achievers (Eshel & Kohavi, 2003).
We, therefore, recommend future interven-
tion studies that focus on the development

of the use of self-regulatory skills via sup-
portive trainers or teachers who stimulate
learners’ to take control over their learning
process. Moreover, the equations presented
in this study may be helpful for evaluating the
results of such interventions.

In conclusion

This study underscores the relationship be-
tween sports participation and the develop-
ment of self-regulatory skills in youth be-
tween 12 and 17 years. Athletes who spend
more time training per week showed an
increased use of planning, self-monitoring
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and reflection, were more willing to put forth
effort, and displayed higher self-efficacy
beliefs. For elite youth athletes striving to
attain senior elite status, reflection and ef-
fort seemed most valuable with elite athletes
outscoring their regional and non-athletic
peers on these two variables and their scores
increasing with age. Future studies should
examine whether athletes with higher levels
of reflection and effort are more likely to
make it to elite status as an adult. Further,
evaluation, self-monitoring and self-efficacy
were more clearly associated with academic
aspects. Greater attention to the development
of self-regulatory skill through sport and edu-
cational experiences will not only inform our
understanding of the development of excep-
tional athletes and students but will assist in
the creation of more effective interventions
to promote positive development in all youth.
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Abstract

Research has shown that talented athletes outscore their mainstream peers on the
basis of self-regulation. Although valuable, this does not tell us more about the
distinction between good athletes and the best, which is a prerequisite in talent
development. Therefore, we examined the self-regulatory skills of 222 male and
female talented athletes aged 12-16 years as a function of competitive sport level
(junior international or junior national athletes) and type of sport (individual or
team sports). Multivariate analyses of covariance in combination with a discrimi-
nant function analysis revealed that “reflection” distinguishes between athletes

at the highest levels of excellence. Furthermore, athletes playing individual sports
had higher scores on “planning” and “effort” than team sport athletes, highlighting
the importance of differences between types of sport. In conclusion, we emphasize
the importance of reflection as a self-regulatory skill. Reflection facilitates the de-
velopment of sport-specific characteristics, which may vary by type of sport. This
means that an advanced sense of reflection may help talented athletes to acquire
desirable characteristics during their “talent” years to ultimately reach adult elite
levels of competition.

Keywords: Metacognition, motivation, expert youth athletes, individual/team sports,
talent development.

Jonker, L., Elferink-Gemser, M. T., & Visscher, C. (2010). Differences in self-regulatory skills
among talented athletes: The significance of competitive level and type of sport. Journal of

Sports Sciences, 28, 901-908. Publishers: http://www.informaworld.com

Introduction

Self-regulation is thought to be one of the key  skills (e.g., Anshel & Porter, 1996; Cleary &
elements of successful learning (e.g., Clark Zimmerman, 2001; Kitsantas & Zimmer-

& Ste-Marie, 2007; Van de Wiel, Szegedi, & man, 2002). Furthermore, self-regulation has
Weggeman, 2004; Zimmerman, 2002a) as been related to effective time management,
well as sport performance. Expert athletes which may be especially relevant during the
distinguish themselves from their non-ex- “talent” years (12-18 years in most sports),
pert peers by their superior self-regulatory as this period is characterized by significant
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investments of time in training to progress
in sport in combination with an academic
career (Brettschneider, 1999; Zimmerman &
Martinez-Pons, 1986).

Even though a developmental para-
dox exists with respect to self-regulation (i.e.,
non-experts are associated with less knowl-
edge and self-regulation, whereas the use of
self-regulatory skills is related to increased
knowledge and expertise; Pintrich & Zusho,
2002), it has been proposed that involvement
in high-level sports may aid the develop-
ment of self-regulatory skills. Self-regulatory
literature suggests that before one can be
self-regulated one must be “other-regulated”.
This means that self-regulatory skills are de-
veloped by instructions and feedback provi-
ded by others, such as coaches and teachers,
which is largely the case in sports (Pintrich &
Zusho, 2002). Furthermore, athletes involved
in high-level sports are familiar with the need
to be goal-directed and self-conscious to con-
tinuously improve their performances (Van
de Wiel et al., 2004; Williams, Donovan, &
Dodge, 2000). These characteristics are closely
related to self-regulatory skills.

Self-regulation is the extent to which
learners exert control over their own lear-
ning to master a specific task and to improve
(Zimmerman, 1989, 2006). Self-regulated
learners plan their performance in advance,
monitor whether they are still on track during
performance, and evaluate their performance
outcomes afterwards. During these planning,
monitoring, and evaluation cycles, self-regu-
lated learners reflect constantly on their
learning process, which enables them to use
prior knowledge and strategies for future ac-
tions (Ertmer & Newby, 1996; Zimmerman,
2006). Besides knowing what aspects to im-
prove, self-regulated learners must also be
willing to engage in effective forms of self-
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regulation (i.e., they must be willing to put
sustained effort in their performances) and
they must believe that they have the poten-
tial to execute actions successfully (i.e., self-
efficacy; Bandura, 1997; Ericsson, Krampe, &
Tesch-Rémer, 1993; Zimmerman, 2006).

For the purpose of this study, we
adopted Zimmerman’s (1986, 2006) defini-
tion in which self-regulation is the extent to
which talented athletes are metacognitively,
motivationally, and behaviourally proactive
participants in their own learning process
(Pintrich, 2000; Zimmerman, 1986, 2006).
Metacognition is the awareness of, and know-
ledge about, one’s own thinking and consists
of planning, self-monitoring, evaluation,
and reflection (Ertmer & Newby, 1996; Herl
etal, 1999; Hong & O’'Neil, 2001; Pintrich,
2000; Zimmerman, 1990, 2002b). Motiva-
tion refers to the degree to which learners are
self-efficiously, autonomously, and intrinsi-
cally driven to attain their goals and consists
of effort and self-efficacy (Hong & O'Neil Jr.,
2001; Zimmerman, 1990).

Although the value of self-regulation in
sports has been recognized in distinguishing
experts from non-experts (e.g., Anshel & Por-
ter, 1996; Cleary & Zimmerman, 2001; Kit-
santas & Zimmerman, 2002), it does not help
us to distinguish between good athletes and
the best athletes. In the field of talent devel-
opment, however, knowledge about what dis-
tinguishes the good from the best is essential.
However, when all athletes are considered
experts, any difference between them is not
as clear as when they are compared with their
less athletic counterparts. The few studies
that have focused on psychological differences
between athletes with “high” or “very high”
competitive standard have reported minor
differences (e.g., Elferink-Gemser, Visscher, &
Lemmink, 2008; Elferink-Gemser, Visscher,
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Lemmink, & Mulder, 2007; Kannekens,
Elferink-Gemser, & Visscher, 2009; Meyers,
Bourgeois, LeUnes, & Murray; 1999; Orlick &
Partington, 1988).

As various studies have indicated that
differences in psychological skills exist be-
tween athletes playing individual sports (e.g.,
swimmers and judokas) and those playing
team sports (e.g., field hockey and volleyball;
Anshel, 1995; Helsen, Starkes, & Hodges,
1998; Highlen & Bennet, 1983), we also fo-
cused our investigation on possible differen-
ces between types of sports. Previous research
has suggested that self-regulation is particu-
larly relevant in individual sports in which the
surroundings remain relatively stable during
performance (Anshel, 1995; Elferink-Gemser
etal,, 2008; Highlen & Bennet, 1983), and in
which many hours are spent in training and
competition. According to Ericsson (1996,
2003; Ericsson et al., 1993), it takes at least
10,000 h of deliberate training, often over
10 years or more, to achieve expert perfor-
mance (e.g., 8000-10,000 h in wrestling
and figure skating; Starkes, Deakin, Allard,
Hodges, & Hayes, 1996). In contrast, studies
of team sport athletes have reported much
less time in training to achieve expert status
(e.g., 30004000 h in ice hockey, field hockey,
netball, basketball, and soccer; Baker, Coté, &
Abernethy, 2003; Helsen et al., 1998; Sober-
lak & Coté, 2003; Starkes, 2000). In addition,
differences between athletes may also occur
as a consequence of their age and gender.
Older students tend to be more self-regulative
than younger students (Al-Hilawani, 2003;
Pintrich & Zusho, 2002; Zimmerman & Mar-
tinez-Pons, 1990). With respect to gender,
there is inconsistency between studies (An-
shel & Porter, 1996; De Jager & Reezigt,
1996; Zimmerman & Martinez-Pons, 1990).

The roles of the metacognitive and mo-
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tivational skills of talented athletes, compe-
ting at the highest competitive levels in their
age category, remain unclear. Therefore, the
aim of the present study was to assess possi-
ble differences in self-regulatory skills within
a group of highly talented athletes compet-
ing in either individual or team sports. Based
on the above findings, we proposed that dif-
ferences would be minor when comparing
talented athletes at the highest levels of
excellence (i.e., junior international or junior
national level). Nevertheless, insight into the
self-regulatory skills of these athletes may
help them to develop desirable characteristics
to achieve expert status.

Methods

Participants
A total of 222 male (n = 110) and female (n
=112) talented athletes aged 12-16 years,
attending 21 schools in the Netherlands,
participated in this study. All athletes were
classified by the type of sport they competed
in (i.e., individual sports, n = 113; or team
sports, n = 109) and by their competitive
standard (i.e., junior international level, n =
78; or junior national level, n = 144). Further-
more, all athletes attended classes at the pre-
vocational [preparatory training for the Inter-
national Standard Classification of Education
(ISCED) levels 4 and 5] or pre-university
level (preparatory training for ISCED level 6;
Inspectie van het Onderwijs, 2008; UNESCO,
1997). Of the total population, 26.1% atten-
ded classes at a pre-vocational academic level
and 73.9% attended pre-university classes.
Of the 113 athletes competing in indi-
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vidual sports, 47 competed at junior interna-
tional level (22 males and 25 females; mean
age 14.3 years, s = 1.1). This means that in
addition to their national commitments, they
also trained and competed for the Nether-
lands internationally. Of these 47 athletes, 16
were gymnasts, 4 judokas, 10 speed skaters,
4 swimmers, and 13 tennis players. The other
66 athletes competed at junior national level
(37 males and 29 females; mean age 14.0
years, s = 1.1) and included 5 gymnasts, 14 ju-
dokas, 19 speed skaters, 8 swimmers, and 20
tennis players.

Of the 109 athletes playing team
sports, 31 competed at junior international
level (14 males and 17 females; mean age
14.8 years, s = 1.1). This means that in addi-
tion to their involvement in national compe-
titions, they also trained and competed to
represent the Netherlands in international
competition. Of these 31 athletes, 13 played
baseball, 8 basketball, 3 field hockey, 3 hand-
ball, and 4 volleyball. The other 78 athletes
competed at junior national level (37 males
and 41 females; mean age 14.1 years, s =
1.0), 5 athletes of whom played baseball, 23
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Instrument

To obtain demographic details for the par-
ticipants and to assess their involvement in
sports as well as their self-regulatory skills, all
participants completed a questionnaire spe-
cially compiled for this study.

General questions

In the general part of our inventory, partici-
pants provided their personal details (e.g.,
date of birth, gender, academic level) as well
as the following sport-related data: sport
competed in, number of training sessions per
week, and number of training hours per week.

Table 1. General characteristics related to age,
number of training sessions per week, total number
of training hours per week (mean = s), and academic
level (n £ %) as a function of competitive level and
type of sport.

Self-regulatory skills of talented athletes

Self-regulation items
The six self-regulatory skills were assessed
using the subscales of various existing ques-
tionnaires (see below). These subscales were
translated in accordance with the procedures
described by Pelletier and colleagues (1995).
First, two native speakers of Dutch proficient
in English translated the original English sub-
scales into Dutch, which were translated back
into English by two other bilingual individu-
als who had no knowledge of the original sub-
scales. The resultant translations were evalu-
ated by all translators and their supervisor
(Professor in Human Movement Sciences),
which resulted in some minor modifications.
Some additional but also minor modifications
were made after we had tested the intelligibi-
lity of the questionnaire in a small sample of
11- to 14-year-olds, the youngest age band in
our target group.

With respect to the reliability and va-
lidity of the questionnaire, we performed a
confirmatory factor analysis with the data
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of 1201 adolescents aged 11-17 years. The
factor analysis showed satisfactory results for
an adjusted six-factor model, which also sup-
ported the construct validity of the instru-
ment. Presenting the details of the factor
analysis is beyond the scope of this study.
However, we did calculate the internal con-
sistency (Cronbach’s alpha) for each group in
the present study. Cronbach’s alpha ranged
from 0.74 for “self-monitoring” to 0.88 for
“effort”, which is considered acceptably high
and in line with values reported in the origi-
nal studies (i.e., range from 0.72 for “evalua-
tion” and “reflection” to 0.85 for “self-effica-
cy”; Herl et al., 1999; Hong & O’Neil, 2001;
Howard, McGee, Sia, & Hong, 2000; Peltier,
Hay, & Drago, 2006).

DPlanning, self-monitoring, effort, and self-
efficacy

The first three subscales were originally
formulated by Hong and O'Neil (2001) and
Herl et al. (1999). The “planning” scale gauges

basketball, 9 field hockey, 24 handball, and

International National
17 volleyball. All team sports in the present
study are referred to as “interactive sports”, Individual (n = 47) Team (n = 31) Total (n = 78) Individual (n = 66) Team (n = 78) Total (n = 144)
in that the teams’ performance outcomes are
dependent on a combination of all individual mean =8 mean =8 mean =8 meam =8 mean =8 meam =8
players’ performances (Landers & Liischen, Age (years) 143 +1.1° 14.8+1.1° 145511 14.0+1.1° 141+ 1.0° 140+ 1.1°
2007). Table 1 shows the athletes’ general Training (N/week) 7.19 +2.53* 5.35+147° 6.46 + 2.34¢ 5.71+1.70° 5.26 +1.47¢ 5.46 £ 1.59¢
characteristics.
Training (h/week) 19.24 £ 11.14* 11.79 + 4.66° 16.28 + 9.80¢° 11.20 + 4.47¢ 9.68 + 3.12¢ 10.38 + 3.86f
Academic level n (%) n (%) n (%) n (%) n (%) n (%)
Pre-vocational 10 (21.3)* 6 (19.4)2 16 (20.5)* 20 (30.3)* 22 (28.2)* 42 (29.2)2
Pre-university 37 (78.7)* 25 (80.6)* 62 (79.5)* 46 (69.7)* 56 (71.8)* 102 (70.8)*

Note. Within each row, means with the same
superscript are not significantly different
from each other at the .05 level.
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the respondent’s awareness of the demands
of a task before its execution. The “self-moni-
toring” scale evaluates the awareness the re-
spondent has of his or her actions during task
execution, while the “effort” scale measures
the respondent’s willingness to apply himself
or herself to attain the set goal. Self-efficacy
(i.e., how the respondent judges his or her ca-
pabilities to organize and execute the required
actions) was assessed using the Generalized
Self-Efficacy Scale (Hong & O’'Neil, 2001;
Schwarzer, 1993; Wegner, Schwarzer, & Je-
rusalem, 1993). All scales consisted of 7-12
items and participants needed to rate each
item on a 4-point Likert type scale ranging
from “almost never” to “almost always”. High
scores on these subscales indicate a high level
of metacognition and motivation in general
task situations.

Evaluation

The 8-item Inventory of Metacognitive Self-
Regulation (IMSR; Howard et al., 2000) was
included to examine evaluation skills (i.e.,
the ability to assess both the processes em-
ployed and the end product after task com-
pletion). Participants responded to each item
on a 5-point Likert-type scale ranging from
“never” to “always”. A high score on the “eva-
luation” scale indicates that the respondent
often evaluates his or her performance.

Reflection

The five items of the Reflective Learning
Continuum (RLC; Peltier et al., 2006) were se-
lected to measure reflection (i.e., the extent to
which respondents are able to appraise what
they have learned and to adapt their past
knowledge and experiences to improve them-
selves). Items are rated on a 5-point Likert-
type scale ranging from “strongly agree” to
“strongly disagree”. Accordingly, low scores
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on the RLC indicate a high level of reflection,
but we reversed the scores for our analyses.
Thus, in the results, high scores on this sub-
scale indicate a high level of reflection.

Procedures

All athletes, schools, and the athletes’ par-
ents were informed of the study’s procedures,
after which they provided their informed
consent to participate. As all participants
were attending schools with special provi-
sions (e.g., flexibility in school timetable)
within the regular Dutch education system,
they completed the questionnaire in a class-
room setting during their regular school
activities. Test leaders were present and the
assessment occurred within the competitive
season (i.e., March-May). The procedures
were in accordance with the standards of the
local medical ethics committee of the Univer-
sity of Groningen, University Medical Center
Groningen.

Data analyses

Analysis of the data was conducted using
SPSS 14.0. For all six subscales of self-regula-
tion (i.e., planning, self-monitoring, evalu-
ation, reflection, effort, and self-efficacy),
descriptives were presented according to com-
petitive level (international vs. national level)
and type of sport (individual vs. team sports).
To interpret the scores, effect sizes (d) be-
tween competitive levels and types of sport
were calculated. Effect sizes around 0.20 are
considered small, around 0.50 moderate, and
around 0.80 large (Cohen, 1988).

A multivariate analysis of covariance
(MANCOVA) was used for analysis of the
data. The scores on the six self-regulatory
subscales served as the dependent variables
and competitive level and type of sport as
the independent variables. As self-regulatory
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skills may vary by age, gender, and academic
level, these characteristics were considered
as covariates. Where appropriate, univariate
analyses of covariance (ANCOVA) for each of
the six aspects of self-regulation separately,
with competitive level and type of sport as
factors, were conducted as follow-up tests.
Again, age, gender and academic level served
as covariates. A stepwise discriminant func-
tion analysis in which competitive level was
the dependent variable was conducted to
assess whether self-regulation could predict
membership of the internationally competing
or nationally competing groups. For all tests
of significance, the Bonferroni method was
used to correct for multiple testing and an
alpha level of 0.05 was adopted.

Results

Mean scores and standard deviations on the
six subscales of self-regulation by competitive
level and type of sport and the correspon-
ding effect sizes are presented in Table 2. The
MANCOVA revealed significant differences
for competitive level (Fs210 = 2.224; P < 0.05)
and type of sport (Fe,210 = 2.236; P < 0.05).
No significant interaction was found between
competitive level and type of sport (F6,210 =
1.043; P > 0.05). The covariates, age, gender,
and academic level were also not significant
(@ll P > 0.05).

The ANCOVA showed that, regardless
of competitive level, athletes playing indivi-
dual sports outscored their peers playing
team sports on “planning” (F1,215 = 5.387; P
< 0.05) and “effort” (F1,215 = 5.715; P < 0.05).
No significant differences were found for
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“self-monitoring”, “evaluation”, “reflection”,
and “self-efficacy” (all P > 0.05). The effect
sizes ranged from small for “self-monitoring”
(d=0.24), “evaluation” (d = 0.00), “reflec-
tion” (d = 0.10), and “self-efficacy” (d = 0.16)
to small-to-moderate on “planning” (d = 0.32)
and “effort” (d = 0.29).

With respect to competitive level, the
results of the ANCOVA showed that, regard-
less of type of sport, athletes competing in-
ternationally had significantly higher scores
on “reflection” (F1,215 = 7.395; P < 0.05) than
athletes competing nationally. No significant
differences were observed for the other five
self-regulatory skills (all P > 0.05). Effect sizes
were moderate for “reflection” and small on
the other aspects of self-regulation (Table 2).

The MANCOVA was followed up by a
stepwise discriminant function analysis to
ascertain the nature of these results and their
predictive value. This analysis showed that
only “reflection” (Wilks” A = 0.960; F1,220 =
9.124; P < 0.05) can discriminate successfully
between athletes competing internationally
and those competing nationally. The aver-
age squared canonical correlation was 0.200,
which indicates that, knowing the scores on
“reflection”, the percent variance accounted
for is 20%. Comparisons between the pre-
dicted group classifications and the actual
group classifications can be made on the basis
of the results of the discriminant function
analysis. Table 3 shows that when competing
internationally or nationally is predicted from
“reflection”, 58.1% of athletes are classified
correctly.
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The discriminant function analysis
revealed that 58% of athletes were correctly
classified, which means that classifying talen-
ted athletes on the basis of “reflection” adds
8% to classification based on chance (50%).

Table 2. Mean scores, standard deviations (mean + s),
ranges and effect sizes (d) on all self-regulation sub-
scales according to competitive level and type of sport.

International competitive level

National competitive level

Individual Individual We assume that this 8% is relevant, as we
(n=47) (n=66) compared athletes towards the expert end of
the learning continuum where differences ap-
mean * s mean * s mean s mean * s ) .
- - pear minor. We are also aware that the 8% is
. 2.92 %051 267+055  2.82+0.54° 2.68 + 0.49° 274048 2.64 % 0.50 : :
Planning 2.00-3.89 047°  167-3.89 167-389 027 1.56-3.78 1.78-3.78 0.18  1.56-3.78 based on a difference in mean score between
the two study groups of 0.3 on a 5-point
o 2.91 £0.44* 272048  2.83+0.46° 2.71+0.46* 2.73 %051 270 £ 0.42: T le. Thi el but th
Self-monitoring 2.13-3.63 041°  2.00-3.75 2.00-3.75 0.26* 1.38-3.88 1.38-3.88 0.06*  1.63-3.50 Likert scale. This appears minimal, but the
practical meaning may be quite relevant.
. 3.60 + 0.50° 363+051*  3.61+0.50° 3.49 £ 0.49° 3.49 £ 0.49° 3.50 % 0.50¢ : . )
fel 2.75-5.00 0.06°  2.63-5.00 2.63-5.00 0.24" 2.00-5.00 2.00-4.75 0.00°  2.255.00 When mternational athletes are com
. 284 1 086" 505 1 063" pared with their national peers on “reflec-
. 414+0.54 425045  4.18:051° 3.90 £ 0.74 8450 950. o o .
Reflection 2.40-5.00 0.22°  3.40-5.00 2.40-5.00 0.44° 1.20-5.00 1.20-5.00 012°  1.40-5.00 tion”, the standard deviations and range in

scores (Table 2) of the internationals show

3.18 + 0.55* 2.91 + 0.52° 3.07 + 0.55¢ 3.05 + 0.55¢ 3.11 + 0.55% 3.00 + 0.54° oL : :
Biarat 2.00-4.00 0.50° 2.11-3.78 2.00-4.00 0.04* 1.67-4.00 1.67-4.00 022°  1.78-4.00 less variation. All mtemat}fmals possessan
average-to-high extent of “reflection”, as their
3.10 + 0.42 2.87 +0.49° 3.01+0.46* 2.91+0.40° 2.89+0.43* 2.93 +0.37* .
Sl iy 2.18-3.91 0.50° 1.64-3.73 1.64-3.91 023 1.73-4.00 1.73-4.00 010° 218391 lowest scores refer to the middle category
(neutral) on the continuum of the Likert-scale
Note. d = around .20 (small+), d = around .50 (moderate®), d = around .80 (large”; Cohen, 1988). Within each row, (strongly agree—strongly disagree), whereas
means with the same superscript are not significantly different from each other at the 0.05 level. the scores of the nationals vary widely (i.e.,
Discussion between the lowest category and the highest

category). In other words, to perform at inter-

Table 3. Classification of the stepwise discriminant

function analysis (n and %).

International

Predicted group membership

National

Competitive level

International

National

Original

n =47 (60.3%)
n =62 (43.1%)

258,1% of original groupings correctly classified.

n=31(39.7%)
n =82 (56.9%)

n =178 (100%)
n =144 (100%)

The purpose of this study was to examine

the self-regulatory skills of 12- to 16-year-old
talented athletes as a function of their com-
petitive level (junior international or junior
national level) and type of sport (individual or
team sports). Our results indicate that talen-
ted athletes competing at junior international
level outscore their junior national peers on
“reflection” and that this attribute is the only
self-regulatory skill that successfully distin-
guishes athletes competing internationally
from those competing nationally (Table 3).
This finding extends previous research repor-
ting that experts are more likely to self-reflect
during athletic practice sessions than non-
experts (Cleary & Zimmerman, 2001; Kitsan-
tas & Zimmerman, 2002).

national level, at least average amounts of
“reflection” are essential. This is consistent
with research stressing the importance of re-
flection in expert learning (Ertmer & Newby,
1996). Reflection helps the learner to com-
prehend knowledge and skills that have been
acquired and to apply them in various situa-
tions (Peltier et al., 2006). Within the sports
context, reflection facilitates the develop-
ment of sport-specific characteristics that are
important to realize one’s full potential.
Although it has been proposed that
involvement in high-level sports may aid the
development of self-regulatory skills, circu-
larity still exists in the role of reflection at
the highest levels of excellence (i.e., at junior
international and junior national levels). Are
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international athletes competing at the high-
est level as a consequence of their well-deve-
loped sense of reflection, or are their highly
reflective skills a result of their international
expertise? Based on our data, we are unable
to answer this question. In fact, our research
population may be the middle of what the
paradox is like. More specifically, the junior
internationals are already experts in their age
category, as they outperform their nationally
competing peers in sporting terms as well as
reﬂectively. However, to achieve senior inter-
national status, they still have to improve and
reflection can assist to develop the required
sport-specific characteristics efficiently (Ert-
mer & Newby, 1996). We therefore recom-
mend using a longitudinal design to assess
the development of self-regulatory skills in
future studies.

Even though “reflection” was the only
attribute that reached significance, the means
of the other self-regulatory aspects were also
higher for the athletes competing internatio-
nally. As anticipated, effort serves as the
only exception. In this study, all athletes had
relatively high average scores for “effort”,
surpassing 3.0 on a 4-point Likert scale. This
is in line with Ericsson’s deliberate practice
theory (Ericsson, 2003; Ericsson et al., 1993).
To reach senior international as well as senior
national level, athletes need to invest many
hours in training (at least 10,000 h over 10
years or more).

Not only may well-developed self-
regulatory skills facilitate learning efficiency
in sports, it may also help to combine the
large time investments in sports with other
activities such as academic study (Eccles &
Feltovich, 2008). Regarding the academic
achievements of the athletes, our results are
consistent with previous research, sugges-
ting an association between the level at which
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young athletes compete in sports and the
level at which they study, namely that talen-
ted athletes frequently attend schools with
pre-university academic level (Table 1; Jonker,
Elferink-Gemser, & Visscher, 2009; Zimmer-
man & Martinez-Pons, 1986). This trend con-
tinues towards the higher competitive sport
levels, since the percentage of internationals
attending pre-university classes tends to be
higher than that of nationals (approximately
80% vs. 71%; Table 1).

Regarding type of sport, athletes com-
peting in individual sports had higher scores
for “planning” and “effort”. Based on these
findings, we propose that athletes from diffe-
rent types of sport differ most on the self-re-
gulatory skills that are strongly related to the
sport-specific characteristics needed to per-
form well. More specifically, the environment
in most individual sports remains relatively
stable during training and competition, which
makes it amenable to the use of planning
strategies (Highlen & Bennet, 1983). In most
team sports, however, skills are executed in
a constantly changing environment, which
makes the use of planning strategies less ap-
plicable (Elferink-Gemser et al., 2008; High-
len & Bennet, 1983). In addition, differences
in self-regulatory skills between athletes from
different types of sport tend to become more
evident at international level (see effect sizes
in Table 2).

That athletes playing individual sports
are more effortful than their peers playing
team sports can also be explained by sport-
specific characteristics. Athletes competing
in individual sports tend to spent more time
in effortful and sustained training (Helsen et
al., 1998; Starkes, 2000; Table 1). However,
effort is not only expressed by the number of
hours spent on training, but is also reliant on
differences in the processes required for high-
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level achievement. As a consequence of the
individual character, athletes competing in in-
dividual sports are more affected by their own
performance and less dependent on others
for their performance outcomes (Elferink-
Gemser et al., 2008; Régnier, Salmela, & Rus-
sell, 1993). Moreover, studies in individual
sports have found a consistent correlation
between level of excellence and the amount
of solitary training (Ericsson, 2003). In inter-
active team sports, in contrast, athletes con-
stantly have to act and react to behaviours
of teammates and opponents. In addition,
their personal achievements are less evident
as they depend on a combination of various
mini performances that contribute to the
overall team performance valued by trainers
and coaches (Elferink-Gemser et al., 2008;
Kannekens et al., 2009; Landers & Liischen,
2007; Régnier et al., 1993).

This study does have some limitations.
As is common in self-regulatory studies,
we used a self-report questionnaire that is
generally sensitive to social desirable an-
swers (Ericsson et al., 1993; Young & Starkes,
2006). Furthermore, this study involved seve-
ral different sports. One might argue that it
is relatively easier to become an international
in one sport (e.g., bowling) than in another
sport (e.g., tennis) simply due to differences
in the number of athletes playing the sport.
However, this phenomenon is considered of
secondary relevance, as all the sports included
were popular sports in the Netherlands (i.e.,
top-20 sports, except baseball), accounting for
more than 35% of Dutch athletes (NOC*NSF,
2008). Another issue is the heterogeneity
within the group of internationals, as it may
well be the case that internationals differ in
the number of minutes that they are active
during competition. Nevertheless, the distinc-
tion between athletes competing internatio-
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nally or nationally is considered relevant as all
internationals train and compete to represent
the Netherlands in addition to their commit-
ments at national level, whereas the nationals
do not. To further unravel the mystery of
expertise, we recommend assessing the self-
regulatory skills of athletes who are most
successful in sports (e.g., by winning medals
at the highest competitive level). However,
the numbers of athletes competing at this
level is limited.

In conclusion

Our results show that athletes competing

in individual sports outperform their team
sport peers on “planning” and “effort” at

the highest levels of junior competition and
that athletes competing internationally can
be distinguished from athletes playing na-
tionally on the basis of their reflective skills.
Athletes competing internationally reflect
more on their learning process and on past
performances, which implies that they learn
more efficiently than their national peers. It
is not clear, however, whether they are junior
internationals as a consequence of their well-
developed sense of reflection, or whether
their highly reflective skill is a result of their
international expertise. Nonetheless, learning
efficiently by means of reflection may be con-
sidered a key process in the development of
junior international athletes and may help in
achieving senior international status.
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Reflection and sport expertise

Abstract

Reflection is considered a key factor in expert learning and refers to the extent to
which individuals are able to appraise what they have learned and to integrate
these experiences into future actions, thereby maximizing performance improve-
ments. We assessed the relation between self-reported reflection at baseline and
attainment (i.e., international vs. national level) 2.5 years later in 52 elite youth
athletes. A Mann-Whitney U test showed that those who became senior interna-
tionals scored highest on reflection during their junior years compared to those
who only attained senior national status. More specifically, athletes who made the
transition from junior national to senior international level had higher reflection
scores than their peers who did not reach international status and had similar
scores to those who were internationals already. These results emphasize the value
of reflection in elite youth athletes to attaining senior international status later in

development.

Keywords: Sport psychology, adolescent, coaching, teaching, training

Jonker, L., Elferink-Gemser, M. T., Roos, de, I. M., & Visscher, C. (in press). The role of
reflection in sport expertise. The Sport Psychologist.

Introduction

In recent decades, increased research atten-
tion has been paid to unraveling what it takes
for athletes to compete at the highest level,
particularly the factors explaining the process
of skill acquisition from novice to expert.
There is, for example, a long history of inte-
rest in the link between practice and attain-
ment (Coté, Baker, & Abernethy, 2007 for a
review). Central to this discussion is Ericsson
and colleagues’ (1993) theory of deliberate
practice, which is grounded in the notion that
athletes (and other experts) must perform
sustained and effortful practice sessions

for many years. Elite youth athletes need to
progress through different developmental
stages in their road to the top with the pri-
mary goal of improving current performance
levels (Ericsson, Krampe, & Tesch-Rémer,
1993). Several studies have emphasized the
relationship between the number of training
hours of an athlete and the performance level
ultimately reached (e.g., Falk, Lidor, Lander, &
Lang, 2004; Ford, Ward, Hodges, & Williams,
2009; Helsen, Starkes, & Hodges, 1998;
Hodges & Starkes, 1996; Starkes, Deakin,
Allard, Hodges, & Hayes, 1996).
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Although relevant, with increasing
practice and autonomous performance con-
trol, athletes who keep progressing need to
counteract automaticity and remain cogni-
tively engaged in order to improve (Ericsson,
2003). Recent research in talent develop-
ment has underlined the value of cognition
by showing that athletes who competed
among the best 1.0% in junior competitions
(i.e., junior international level) discriminated
themselves from their peers competing na-
tionally (i.e., the best 2.5%) by their increased
use of reflection (Jonker, Elferink-Gemser, &
Visscher, 2010). Reflection is defined as an in-
dividual’s capacity to apply prior experiences
in order to improve subsequent performan-
ces in a goal-directed and effective manner
(Mezirow, 1991; Peltier, Hay, & Drago, 2006;
Zimmerman, 2000). It seems that reflection
plays an important role during phases of de-
velopment, but it remains unclear whether
increased use of reflection may play a part in
the attainment of senior elite status. There-
fore, the purpose of the present study was to
relate levels of reflection in elite youth ath-
letes 2.5 years before their age-related transi-
tion to attainment at the senior level in order
to evaluate the role of reflection in talent de-
velopment.

Reflection in the context of learning
and performance is not a new phenomenon.
From an educational perspective, Dewey
(1933) reasoned that reflection (i.e., ‘the ac-
tive, persistent and careful consideration of
any belief or supposed form of knowledge in
the light of the grounds that support it, and
the further conclusions to which it tends’;
Dewey, 1933, p. 9) facilitates the problem
solving process and improves the effective-
ness of learning. More recently, interest in
reflection has increased through the work
of Zimmerman (1986) and Mezirow (1991)
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among others.

Zimmerman (1986, 2000) considered
reflection as the last phase (self-reflection
phase) in his self-regulated learning theory.
Self-regulated learners are defined as ‘meta-
cognitively, motivationally and behaviorally
active participants in their own learning pro-
cess’ (Zimmerman, 1986, p. 308). Reflection
is considered to be the part of metacognition
that refers to awareness of and knowledge
about one’s thinking and learning. Accor-
ding to Zimmerman (2000) learners can
self-reflect to the result (self-judgement) or
to a standard or goal (self-reaction). Diffe-
rences in these types of reflective thinking are
related to learners’ sub processes of self-eval-
uation, causal attributions (as part of self-
judgement), self-satisfaction and adaptive
inferences (as part of self-reaction). Though
Zimmerman’s initial work was conducted in
an educational setting, his theory has been
applied in sports as well (Cleary & Zimmer-
man, 2001; Kitsantas & Zimmerman, 2002).
This means that athletes who want to im-
prove compare self-observed performance
against obtained improvement, prior perfor-
mance, performance of others or contri-
bution to the team performance (i.e., self-
evaluation), relate their causes of success and
failure to the self-observed performance (i.e.,
causal attributions), feel satisfied or dissatis-
fied during reflection by their performance
(i.e., self-satisfaction), and adapt their beha-
viour and decisions accordingly to imple-
ment new or potentially better strategies and
forms of performance regulation to improve
in the future (i.e., adaptive inferences; Zim-
merman, 2000). As Zimmerman’s view of
self-regulation is cyclical, these reflective
processes take place after each learning ef-
fort and have an influence on the subsequent
forethought and performance phases of new
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learning (Zimmerman, 2008). In sports,
Cleary and Zimmerman (2001) showed that
expert athletes selected more specific goals to
reach based on reflective thinking, used more
technically oriented strategies and were bet-
ter able to relate their successes and failures
meaningfully by using more strategy attribu-
tions.

Within an educational setting, Mezi-
row (1991) considered critical reflection as
an important characteristic of metacognitive
reasoning as well. It shapes learners thereby
affecting subsequent learning experiences
(Mezirow, 1991, 2003). According to Mezirow
(1991), reflective people are aware of their
kind of reasoning, their way of reasoning and
why they need to reason. In addition, they are
conscious about previous learning experien-
ces and are eager to challenge established be-
havioural patterns and meaning perspectives
in their problem solving efforts. They look for
new ways to reorient their problem-solving
behaviour in a more effective way. Through re-
flection, people in general are able to under-
stand themselves and their learning processes
better.

In the present study, we used the ini-
tial theories of Zimmerman (1986, 2000)
and Mezirow (1991) and considered reflec-
tion as the ability of individuals to a) criti-
cally value their learning processes by look-
ing back on previous performances which
includes Zimmerman’s (2000) sub processes
of self-evaluation and causal attribution and
b) use new information in subsequent lear-
ning situations to improve which includes
Zimmerman’s (2000) sub processes of adap-
tive inference. In a practical sense the follo-
wing two events are examples of the athletes’
use of reflection. Soccer player X is selected
for the under 19 international youth selec-
tion (i.e., junior international level in the year
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before transition) based on his current capaci-
ties. He is tall, strong, and has a good kick,
but is less technical and fast. He knows that
he has to score more goals if he wants to be-
come selected for the real’ Dutch soccer team
next year. Based on his capacities (i.e., tall,
strong, good kick) he decides that his chances
to score more goals are biggest when he starts
practicing on his free kick. From now on, he
arrives early at training to practice and stays
after training to refine his kick. At home, he
keeps on training his accuracy. Furthermore,
he monitors whether this strategy results in
attainment of his goal: score more goals dur-
ing games to become selected for the Dutch
soccer team (Toering, 2011, pp. 15). Another
example is related to speed-skater Y who has
become European champion allround speed-
skating (i.e., best over 4 distances inclu-

ding 500m, 1000m, 1500m and 10.000m).
Though, to become an Olympic medalist,
which he thinks is the highest achievable, he
decides to specialize and solely focus on the
1000 and 1500 meters as he assumes to have
the most chance at these distances. Therefore,
he starts training on speeding-up his open-
ing and the first full round as he is convinced
that this will be most beneficial. To develop
more speed, he needs to adapt his technique
and therefore decides to ask advice from a
second coach who is specialized in training
sprinters’ technique. Several researchers’
have cited that expert learners (such as soccer
player X and speed skater Y) are more strate-
gic than non-experts or novices (e.g., Cleary &
Zimmerman, 2001; Ertmer & Newby, 1996;
Kitsantas & Zimmerman, 2002; Jonker et

al,, 2010; Toering, Elferink-Gemser, Jordet,
& Visscher., 2009) and we consider reflection
to help individuals to improve by reflecting
on task specific performance characteristics
such as mentioned in the examples above.
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Elite youth athletes striving to reach the top
need to improve multiple sport specific per-
formance characteristics (e.g., psychological,
technical, tactical) to become good enough for
senior international level (Elferink-Gemser,
Jordet, Coelho-E-Silva, & Visscher, 2011). In
this case, it is assumed that highly reflective
elite youth athletes may improve these skills
faster and may thereby perform better at a
later age as they approach their learning more
efficiently by means of reflection. The value
of reflective thinking related to performance
improvement has been established in human
resource development (Van Woerkom, 2004;
Van Woerkom & Croon, 2008), and academics
(Phan, 2009; Zimmerman, 1986, 1998, 2002)
as well.

Elite youth sports is an ideal context
to study the use of reflection as athletes are
constantly pushing their boundaries to im-
prove in an effort to attain senior elite status.
Toering and colleagues (2009) showed that
12-to 16-year-old elite youth soccer players
outscored their sub-elite peers on reflection.
Similarly, Jonker and colleagues (2010) re-
ported that the junior internationals discrimi-
nated themselves from their peers competing
nationally on the basis of their reported use
of reflection, in addition to other self-regu-
latory skills (e.g., planning, self-efficacy and
effort). The authors suggested that the best
athletes may have benefitted more from the
time spent on training by means of reflection.

Although the trajectory towards the
top may differ between sports, most athletes
are faced with a relatively small window of op-
portunity to improve. Moreover, the number
of athletes qualified to compete at a given
level of competition decreases as competi-
tive level increases (Elferink-Gemser, 2004;
Ericsson, 1996) and as a result most athletes
are deselected from their talent development
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programs before they reach senior interna-
tional status (Coté, Baker, & Abernethy, 2003;
Elferink-Gemser, Visscher, Lemmink, & Mul-
der, 2007). Optimal usage of reflection during
the talent years seems beneficial in realizing
one’s full potential as an athlete (Jonker et al.,
2010; Toering et al., 2009).

In the developmental literature, the
possibility to use reflection in order to opti-
mize the learning process seems to run paral-
lel with the years of talent development in
most sports (i.e., 12-18 years). From a meta-
cognitive perspective, children start to deve-
lop skills such as reflection from an early age
(4 to 6 years; Alexander et al., 1995; Veenman
& Spaans, 2005). At this young age, meta-
cognitive skills are domain-specific in nature
and are thought to increase with age. From
approximately 12 years of age, children are
expected to be able to use their metacognitive
skills with their repertoire developing into a
set of domain general skills that can be ap-
plied within and between several learning do-
mains (Alexander et al., 1995; Van der Stel &
Veenman, 2008; Veenman & Spaans, 2005).
Similarly, neurodevelopmental psychology
proposes that executive functions, generally
defined as psychological processes such as
reflection that are involved in the conscious
control of thought and action, develop from
an early age. Again, children reach adult-level
performance on standardized tests of execu-
tive functioning at approximately 12 years of
age and these capabilities are thought to be
domain-general in nature (Zelazo & Miiller,
2002).

In sum, although the relation between
hours spent on training and ultimate attain-
ment has been shown in prior research (e.g.,
Ford et al., 2009; Helsen et al., 1998; Hodges
& Starkes, 1996; Starkes et al., 1996), more
insight is needed regarding what athletes ac-
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tually derive from their training sessions (e.g.,
Ericsson, 2003; Jonker et al., 2010; Peltier,
Hay, & Drago, 2005). The purpose of the pre-
sent study was to assess the use of reflection
of elite youth athletes 2.5 years before their
age-related transition to senior competitions
(i.e., from junior to senior age) and to re-

late their levels of reflection to their attained
competitive level at senior age (i.e., interna-
tional or national). To accomplish the purpose
of unraveling the specific role of reflection

in expertise, and in line with prior research
showing relationships between reflective ca-
pacity, age, sport-related data and attained
senior competitive status, elite youth athletes
who made a successful transition to senior
international level were matched (by age and
training variables) to their counterparts in
national competitions when they were junior

Table 1. Age, training related data (Mean and SD),
gender and academic level (n and %) of the senior
internationals (n = 26) and senior nationals (n = 26)
when they were juniors.

Senior internationals

Age (yrs) 16.03
Age of entry in their sport (yrs) 6.69
Sport experience (yrs) 2.35
Training (hrs/wk) 13.56
n

Gender

Male 7

Female 19
Academic level

Pre-university 25

Pre-vocational 1
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athletes. We expected that elite youth athletes
with the highest levels of reflection were more
likely to compete at the international level
when they are seniors, thereby emphasizing
the value of reflection in reaching expertise.

Method

Participants

In the 2006-2007 and 2007-2008 competi-
tive seasons a representative sample of ap-
proximately 1000 elite youth athletes were
measured from across The Netherlands. As
we wanted to predict attained senior competi-
tive level as early as possible, only elite youth

Senior nationals

1.37 15.77 1.48
1.93 6.54 1.88
2.43 9.23 2.32
8.72 12.99 8.70
% n %
26.9 11 42.3
73.1 15 57.7
96.2 24 92.3
3.8 2 7.7

Note. baseball (n = 2), handball (n = 2), field-hockey (n = 2), gymnastics (n = 6), judo (n = 6), soccer (n = 16),
speed-skating (n = 10), tennis (n = 6), volleyball (n = 2). *p < .05.
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athletes 3 or 2 years before their moment of
transition were included. One-hundred and
sixty-three athletes (66 male and 97 female)
remained who were approximately 2.5 years
before their age-related transition to senior
competitions in their sport. At that time, all
athletes were considered as ‘youth elites” on
the basis of their participation in a talent de-
velopment program in either baseball, field

Table 2. Age, training related data (Mean and SD),
sport competing in, gender and academic level (n and
%) of the four combined competitive level subgroups
when they were juniors.

Age (yrs)

Age of entry in their sport (yrs)
Sport experience (yrs)

Training (hrs/wk)

Sport competing in
Baseball
Handball
Field-hockey
Gymnastics
Judo
Soccer
Speed-skating
Tennis
Volleyball

Gender
Male
Female

Academic level
Pre-university
Pre-vocational

Note. * p < .05
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hockey, gymnastics, handball, judo, speed-
skating, soccer, tennis, or volleyball. More
specifically, all competed at the highest com-
petitive levels (i.e., national or international)
in their respective age group and belonged to
the best 2.5% of athletes (Netherlands Olym-
pic Committee*Netherlands Sports Federa-
tion [NOC*NSF]). Of these 163 elite youth
athletes, 38 athletes (23.31%) reached senior

Junior international/
Senior national

Junior international/
Senior international

(n=14) (n=5)

15.79 1.48 16.80 1.64
6.57 2.21 7.00 3.16
9.21 2.55 9.80 3.90
16.60* 10.78 10.40 4.63

n % n %
1 7.1 1 20.0

0 0.0 0 0.0

1 7.1 0 0.0

3 21.4 0 0.0
3 21.4 1 20.0
3 21.4 3 60.0

1 7.1 0 0.0

2 14.5 0 0.0

0 0.0 0 0.0
4 28.6 2 40.0
10 71.4 3 60.0

13 .9 5 100.0
1 7.1 0 0.0

Junior national/
Senior international

16.33
6.83
9.50

10.01*
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international status in the competitive season
2010-2011 and remained in this study. Ath-
letes are classified as being of international
status if they are active in competitions such
as World Championships, European Cham-
pionships, Grand slams, Champions League
football or Europe League football, and the
Olympics and belong to the best 0.5% of ath-
letes (NOC*NSEF).

As previous research showed a rela-
tionship between reflective thinking and age,
and training variables and attained senior
competitive status, the 38 eventual senior

Junior national/
Senior national
(n=12) (n=21)

1.23 15.52 1.36
1.64 6.43 1.54
2.39 9.10 1.89
3.19 13.61 9.40
% n %
0.0 0 0.0
8.3 1 4.8
0.0 1 4.8
0.0 3 14.3
0.0 2 9.4
41.7 5 23.8
334 5 23.8
8.3 3 14.3
8.3 1 4.8
25.0 9 42.9
75.0 12 57.1
100.0 19 90.5
0.0 2 9.5
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internationals were matched with same-
age counterparts who did not reach senior
international status for the first part of our
study. In order to be included in the matched
analyses, athletes from both groups had to
have competed in the same sports, be of simi-
lar age when reflection was assessed, were
similar in age of entry in their sports, years
of sport experience and number of training
hours per week as their later senior nationals
during their junior years. Eventually, 7 male
and 19 female later senior internationals were
matched with 26 counterparts (11 male and
15 female) who did not reach senior inter-
national status. Twelve senior internationals
were dropped from our analyses as we were
not able to match them with a later senior na-
tionally competing counterpart. Their reflec-
tive data was similar to that of the 26 senior
internationals who remained in the study; U
=137.500; z =-.587;df = 37 ; p = .557. The
mean of the internationals who were dropped
from the analyses was 4.23 (SD = .36) and
mean of the internationals that remained
was 4.32 (SD = .45). Table 1 shows the gene-
ral characteristics of the elite youth athletes
when they entered the study (i.e., in the
2006-2007 or 2007-2008 seasons) catego-
rized by the attained senior competitive level
(i.e., international or national) in 2010-2011.
For the second part of the study, senior
internationals and senior nationals were
further classified into four competitive level
subgroups based on their combined junior
competitive level (junior international or
junior national) and senior competitive level
(senior international or senior national) to
control for possible differences in junior com-
petitive level. The first group included ath-
letes who were internationals as junior and
retained this status in their senior years (i.e.,
junior internationals/senior internationals;
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n = 14). The second group was made up of
junior internationals that decreased in their
competitive level between their junior and
senior years (i.e., junior internationals/senior
nationals, n = 5). The third group included
junior nationals that increased in competi-
tive level between junior and senior age (i.e.,
junior national/senior internationals; n = 12)
while the final group reflected athletes who
were nationals during their junior years and
remained at this level as seniors (i.e., junior
nationals/senior nationals; n = 21). Table 2
shows the general characteristics of the four
subgroups.

Procedure
The procedures were in accordance with the
standards of the local medical ethics commit-
tee of the leading institute. Athletes, the ath-
letes’ parents and the schools were informed
and gave their verbal consent to participate.
In the presence of test leaders, participants
completed the reflection subscale of the Self-
Regulated Learning — Self-Report Scale (SRL-
SRS; Toering, Elferink-Gemser, Jonker, van
Heuvelen, & Visscher, in press) in a classroom
setting during their regular school activities
in either 2006-2007 or 2007-2008.

The 2010-2011 competitive levels
of the athletes (i.e., competing internatio-
nally or nationally) were extracted from the
NOC*NSF database, from the databases of
the sports federations (i.e., Royal Dutch Base-
ball and Softball Association, Royal Dutch
Handball Association; Royal Dutch Hockey
Federation, Royal Dutch Gymnastics Federa-
tion, Dutch Judo Association, Royal Dutch
Skating Federation, Dutch Volleyball Federa-
tion; Royal Dutch Tennis Federation; Royal
Dutch Football Association) or from the As-
sociation of Tennis Professionals (ATP) and
Women’s Tennis Association (WTA) tennis
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rankings. On the basis of their competitive
level in the season 2010-2011, all interna-
tionals were matched with athletes competing
nationally on the following variables: age, age
of entry in their sports, years of sport experi-
ence, and number of training hours per week.
This means that the senior internationals
competed in the same sports as the senior
nationals, were of approximately the same
age (i.e., they differed maximally 1 year in age
which is consistent with the Dutch compe-
tition structure), were about the same age
when they entered their sport (i.e., they dif-
fered maximally 3 years), had similar years of
experience in their sports (i.e., they differed
maximally 3 years), and had similar training
hours per week (i.e., they differed maximally
3 hours per week) when the athletes filled out
the questionnaire as juniors in the 2006-2007

Table 3. The reflection subscale of the SRL-SRS
(Toering et al., in press).

1 I reappraise my experiences so
I can learn from them.

I try to think about my strengths

and weaknesses.
I think about my actions to see
3 .
whether I can improve them.
4 To understand new ideas, I think
about my past experiences.
5 I try to think about how I can

do things better next time.
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or 2007-2008 seasons.

Although all athletes were part of a
talent development program as juniors, and
were matched on training related characteris-
tics, it may still be the case that the athletes
already differed in their competitive level (i.e.,
junior international or junior national level).
To control for this phenomenon we also ex-
tracted the competitive level of the athletes
in the seasons 2006-2007 and 2007-2008
from the NOC*NSF and Sports Federations’
databases. This information was used for the
second part of our study.

Instrument

As noted above, the SRL-SRS was used
(Toering et al., in press), which measures par-
ticipants’ personal details (e.g., date of birth)
and their sport-related data (e.g., sport(s) in-
volved, age of entry, number of years of expe-
rience in their sport, and number of training
hours per week) as well as their self-reported
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use of self-regulatory skills. The SRL-SRS
has found to be a reliable and valid (content
and construct) instrument measuring self-
regulation in general learning contexts and
was based on Zimmerman’s (1986) work (i.e.,
content validity; Toering et al., in press). For
the purpose of the present study the reflec-
tion subscale of the SRL-SRS was used. This
is a 5-item Likert-type scale ranging from 1
(strongly disagree) to 5 (strongly agree) mea-
suring the extent to which respondents are
able to appraise what they have learned and
to adapt their past knowledge and experien-
ces to improve themselves. Table 3 shows the
items of the questionnaire as well as the con-
sidered observed correspondence in content
with Zimmerman’s sub processes of self-re-
flection.

Toering and colleagues (in press) as-
sessed the reliability and construct validity by
two confirmatory factor analyses (CFA) with
different samples between 12 and 17 years

Mean scores of the subgroups per item

Zimmerman’s Senior Senior Difference

sub process of internationals nationals in mean
S T e 4.15 (.54) 3.85(.37) 30 063 65
adaptive inferences
Causal attributions 4.31 (.74) 4.19 (.49) 12 .537 .19
ST e 4.54 (51) 4.15 (.46) 39 033 80
adaptive inferences
et 4.27 (67) 3.92 (.69) 35 134 51
adaptive inferences

s 435 (.56) 412 (33) 23 115 50

adaptive inferences

Note. Subscale was originally based on the Reflection subscale of the Reflective Learning Continuum by Peltier
and colleagues (2006). Questions were scored on a 5-point Likert-type scale ranging from strongly disagree

to strongly agree.
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of age. The first CFA showed that an adjusted
six-factor model was an acceptable fit to the
data with factor loadings for the 5 reflection
items ranging from .62 to .72. The CFA of
the second sample reproduced these results
and supported the validity of the SRL-SRS.
The temporal and absolute test-retest reliabi-
lity was examined using a subpopulation of
the first sample (n = 290) that filled out the
questionnaire twice with a four-to-six week
time interval. The ICC for reflection was .84
which supports the relative temporal stability
of this scale. In addition, the mean difference
between both measurements was not sig-
nificant, meaning that the absolute temporal
stability was sufficient as well. Furthermore,
the Cronbach’s alpha was o = .78 (Toering et
al., in press) which determined a sufficient
internal consistency. Similarly, the Cronbach’s
alpha in the present study was o = .86.

Analyses

Data were analyzed using SPSS 17.0. Mean
scores and standard deviations on reflection
for the senior internationals and the senior
nationals were calculated. A Mann-Whitney
U test was performed to examine whether
the scores for reflection differed between the
senior internationals and the senior nationals
as measured when they were all junior ath-
letes. According to Mann and Whitney (1947)
a non-parametric test is better to use with un-
equal or small sample sizes. Reflection served
as the dependent variable with senior inter-
national or senior national level as between
subjects factor. Using a Mann-Whitney U test
enabled us to match the senior internationals
with their nationally competing counterparts
on important influential factors (i.e., the
matching variables noted earlier) with suffi-
cient power (i.e., power = .80). This would not
have been possible using logistic regression.
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To determine whether senior athletes
already differed in their competitive level (in-
ternational or national) as juniors, which may
also relate to their levels of reflection (Jonker
et al., 2010), we examined the four groups
(i.e., group 1:junior international/senior
international, group 2: junior international/
senior national, group 3: junior national/se-
nior international, group 4: junior national/
senior national; see Figure 1 for a summary
of groups and overview of analyses) using six
Mann-Whitney U tests to assess possible dif-
ferences on reflection between the four sub-
groups. In these analyses, reflection served as
the dependent variable with the four sub-
groups as independent variables.

Mann Whitney U tests were executed
as follow-up analysis to assess possible diffe-
rences between subgroups on specific items
of the reflection scale. An alpha level of .05
was adopted for all tests and the Bonferroni
correction was applied. Effect sizes (d) were
calculated to interpret the scores. Effect sizes
around 0.20 are considered small, around
0.50 moderate and around 0.80 large (Cohen,
1988).

Results

First part: difference between senior internatio-
nals and senior nationals

The results of the Mann-Whitney U test
showed that when measured as juniors, the
senior internationals (mean = 4.32, SD = .45)
had significantly higher scores on reflection
than their senior nationally competing peers
(mean =4.05, SD = .28), U = 220.000; z =
-2.189; df = 51; p = .029; the senior interna-
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Figure 1. Overview of analyses for the first and
second part of the study and summary of groups
according to combined junior and senior international
or national competitive levels.

Analyses Junior competitive level in Senior competitive
2006-2007 or 2007-2008 level in 2010-2011

1. Mann Whitney U test

Senior internationals

(n=26)
Junior elite athletes *
(N =52)
Senior nationals
(n=26)

* Athletes were matched on training related
characteristics as measured when they were
juniors.

2. Six Mann Whitney U tests

Grp 1 (n=14)

Senior internationals

(n=26)

Junior internationals

(n=19)

Junior nationals Senior nationals

_ RN _
(n =33) Grp 4 (121 (n = 26)

**67.3% (n = 35) of the total group of
athletes was within the expected trajectory
towards their attained competitive level at
senior age 2.5 years before this age-related
transition from junior to senior competitions.

Group 1: Junior international/senior international (26.9%)**
Group 2: Junior international/senior national (9.6%)

Group 3: Junior national/senior international (23.1%)
Group 4: Junior national/senior national (40.4%)**
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tionals had an average rank of 31.04, while
the senior nationals had an average rank of
21.96. This effect was accompanied by a fairly
large effect size, d = .72. Table 3 revealed that
the later senior internationals outscored their
later nationally competing peers particularly
on ‘thinking about actions to improve’ (item
3); U=238.500;z =-2.138; df = 51 ; p = .033;
d = .80. No significant results were found

on the other items, but a moderate-to-large
effect size was observed for ‘reappraising
experiences to learn’ (item 1), and moderate
effect sizes for ‘to understand new ideas, I
think about experiences’ (item 4) and ‘thin-
king about how I can do things better next
time’ (item 5). A small effect sizes was found
for ‘thinking about strengths and weaknesses’
(item 2; Table 3).

Second part: Differences between the four com-
petitive level subgroups

Table 4 shows the mean scores (and standard
deviations) on reflection and the item scores
for the four combined junior and senior inter-
national and national subgroups. The Mann-
Whitney U tests showed that the junior na-
tional/senior international subgroup (group
3) differed significantly from the junior na-
tional/senior national subgroup (group 4) on
reflection, U = 57.500; z = -2.615; df = 32; p =
.009 with the junior national/senior interna-
tionals reporting higher reflection than their
junior national/senior national counterparts
(average ranks of 22.71 and 13.74 respective-
ly). The corresponding effect size was large, d
=1.01. No significant differences were found
between the other subgroups (p > .05) and
the effect sizes ranged from small between
groups with similarity in the attained senior
competitive levels (i.e., group 1 vs. group 3;

d =-.31, and group 2 vs. group 4; d = .12) to
moderate and large when comparing between

Reflection and sport expertise

Table 4. Means and standard deviations on the total
scale of reflection (Mean and SD) and per item (Mean
and SD for the four subgroups based on the combined
junior and senior competitive levels of the athletes.

Junior international/
senior international

(JISL; n = 14)

Item Mean SD
1 4.14* 0.36
2 4.14* 0.86
18] 4.50* 0.52
4 4.14° 0.66
5 4.36* 0.50
Total 4.26° 0.47

Range (min - max) 3.60 5.00

the other subgroups (see Table 4).

Mann-Whitney U tests on the specific
items showed no significant effects between
the four subgroups (p > .05). Correspon-
ding effect sizes are displayed in Table 4 and
ranged from small to large. The athletes who
increased or decreased between their junior
and senior competitive level were randomly
distributed over the sports included in the
present study.

Discussion

Our analyses used data with a future time
component to assess whether elite youth
athletes with the highest self-reported levels
of reflection were more likely to attain senior
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Combined junior and senior competitive level subgroup
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Junior international/ Junior national/ Junior national/
senior national senior international senior national
(JISN; n = 5) (INSI; n=12) (JNSN; n =21)

Mean SD Mean SD Mean
3.80* 0.44 417° 0.72 3.86° 0.36
4.20° 0.45 4.50* 0.52 4.19* 0.51
4.20° 0.45 4.58° 0.52 4.14° 0.48
3.80* 0.84 4.422 0.67 3.95° 0.67
4.40? 0.55 4.332 0.65 4.05° 0.22
4.08° 0.39 4.40° 0.43 4.04° 0.26
3.60 4.60 3.60 5.00 3.40 4.40

Note. Corresponding effect sizes between:

— JIST and JISN were small for items 2 and 5 (d =
-.09 and d =-.08), moderate for items 3 and 4 (d
=.62andd =.45), large foritem 1 (d = .85), and
moderate (d = .42) for the total score on
reflection.

— JISI and JNSI were small for items 1, 3 and 5 (d =
-.05,d =-.15,and d =.05), moderate for items 2
and 4 (d =.51 andd =.42),and small (d =-.31)
for the total score on reflection.

— JISI and JNSN were small for items 2 and 4 (d =
-07andd =.29), large foritems 1,3 and 5 (d =
78,d =.72,and d =.80), and moderate (d =.56)
for the total score on reflection.

— JNSI and JISN were small foritem 5 (d =-.12),
moderate for items 1 and 2 (d = .62 andd =.62),

international status. Knowledge about the
role of reflection in sport expertise can give
coaches and athletes increased understan-
ding about how elite youth athletes learn and
how their learning process can be optimized
during talent development, ultimately leading
to superior performance. Results of the first

large for items 3 and 4 (d = .78 and d =.82), and
large (d =.78) for the total score on reflection.

— JNSI and JNSN were moderate for items 1, 2, and
5(d =.54,d =.60and d = 58), large for item 3
and 4 (d =.88andd =.70), and large (d =1.01)
for the total score on reflection.

— JISN and JNSN were small for item 1, 2, 3, and 4
(d =-15,d =.02,d =.13,and d =-.20), large for
item 5 (d =.84), and small (d =.12) for the total
score on reflection.

> Within each row, means having the same letter in
their superscripts are not significantly different from
each other at the .05 level.

part of our study, where junior internationals
and junior nationals were matched on a range
of critical variables, supported our hypothe-
sis that junior athletes who attained senior
international status displayed more frequent
use of reflection during their years as juniors.
This suggests that the senior internationals
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may have derived more from their practice
sessions even though both groups had similar
hours spent on practice (Cleary & Zimmer-
man, 2001; Ericsson, 1998; Ertmer & Newby,
1996; Jonker et al, 2010; Peltier et al., 2006;
Toering et al., 2009) and as a consequence
were better able to improve in the restricted
time period towards the transition to senior
competitions.

When we relate the content of the
items on which the later senior internatio-
nals differed most from their later nationally
competing peers (i.e., ‘thinking about actions
to improve’ and ‘reappraising experiences to
learn’; items 1 and 3 as shown by the effect
sizes in Table 3) to Zimmerman'’s sub proces-
ses of reflection, it seems that the later senior
internationals use more information from
past experiences (Zimmerman’s sub process
of self-evaluation), but also seem willing to
adjust their past strategies to improve next
time (Zimmerman’s sub process of adaptive
inferences). As these items possess a kind
of openness to new ideas and willingness to
modify, we consider those aspects in line with
Mezirow’s (1991) point of view as well.

In the second part of our study, we at-
tempted to gain more knowledge about the
relationship between reflection and attain-
ment of senior status by subdividing the
athletes into four combined junior and senior
competitive levels. In this new analysis, junior
competitive level was taken into account, as
athletes may have differed in junior competi-
tive level, but moreover this analysis may
reveal possible changes in junior and senior
competitive levels related to athletes” use
of reflection. This analysis displayed that
the twelve (23.1%) junior nationals/senior
internationals (i.e., those who increased in
competitive level from junior to senior age)
had similar or even slightly higher scores on
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reflection than their peers who were already
junior internationals and remained interna-
tionals at the senior level (i.e., 4.40 vs. 4.26
respectively; Table 4). In addition, their mean
scores were significantly higher than their
junior national peers who did not make it to
senior international level. The mean scores
on reflection of the five (9.6%) junior inter-
nationals/senior nationals (i.e., those ath-
letes who decreased in competitive level from
junior to senior age) was similar to the scores
of the athletes who were nationals during
their junior years and remained nationals

at senior age (i.e., 4.08 vs. 4.04 respectively,
Table 4).

Above mentioned findings are inter-
esting as they show that almost 35% of the
junior athletes were not in the athletic track
leading to their attained senior competitive
level (Figure 1) and relations with their use
of reflection were found. Namely that most
of the athletes who scored high on reflection
were still able to increase in their competitive
level between their junior and senior years,
while those who were junior nationals and
stayed nationals at senior age had signifi-
cantly lower reflective mean scores (Table 4).
Furthermore, the lowest score of the latter
group (Table 4) refers to neutral which means
that athletes do not always agree to reflect or
do not know whether they reflect, while the
lowest score of the junior nationals/senior in-
ternationals refers to agree. The highest score
of the junior nationals/senior nationals refers
to agree, while the highest score of the junior
nationals/senior internationals refers to
strongly agree. This indicates that those junior
nationals who became senior internationals
at least always agree to use reflection. We sug-
gest that coaches and youth scouts should be
aware of this phenomenon. They need to fa-
cilitate their athletes who are allowed to com-
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pete in international competitions at junior
age with the best opportunities to make pro-
gression (Elferink-Gemser et al., 2011), but
also their nationally competing peers should
have access to the best opportunities to im-
prove and must receive high-quality atten-
tion from coaches. Since, this study points
out that 23.1% of the later senior internatio-
nals are still competing nationally 2.5 years
before the transition to senior competitions
(Figure 1). Based on the results of the current
study, we recommend trainers and coaches
to monitor their athletes’ levels of reflection
as making use of these skills towards the mo-
ment of transition may be related to making
a successful transition from junior to senior
age.

More practically these differences
in reflective scores showed that the junior
nationals/senior internationals improved
their competitive level enough to be able
to compete at senior international levels of
competition and reported the frequent use
of reflective skills suggesting that the senior
internationals may have improved their sport
specific skills as a consequence of their opti-
mal usage of reflection. Although no signifi-
cant effects were observed, closer examina-
tion of the differences in their item scores
(Table 4), indicates they may have benefited
most from their increased use of ‘thinking
about actions to improve’ and ‘to understand
new ideas, I think about experiences’ (items
3 and 4) as is shown by large and moderate-
to-large effect sizes. These aspects are in line
with Zimmerman’s sub processes of self-
evaluation and adaptive inferences. For the
junior internationals/senior nationals the
opposite may be true since they had lower
scores on reflection than their international
junior peers who made it to the senior inter-
national level. When looking to differences in
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item scores, the junior internationals/senior
nationals scored relatively low on ‘thinking
about actions to improve’ and ‘to understand
new ideas, I think about experiences’ (items

3 and 4) compared to the athletes who at-
tained senior international status (Table 4). It
should, however, be acknowledged that this
last group consisted of five athletes only.

When relating items of our question-
naire to Zimmerman’s (2000) sub processes
of reflection, we have to acknowledge that our
instrument does not include the sub process
of self-satisfaction. To recapitulate, self-satis-
faction refers to learners’ feelings of satisfac-
tion or dissatisfaction against one’s perfor-
mance (Zimmerman, 2000) and has, thereby
an influence on learners’ subsequent effort
and approach to learning. It may therefore,
well be the case that the senior internatio-
nals differ from the senior nationals on self-
evaluation and adaptive inferences due to an
increased satisfaction and confidence of the
senior internationals in their own capabili-
ties. Bandura (1991) showed that learners
with increased feelings of self-satisfaction are
more likely to adapt their behavior to improve
in future tasks. Furthermore, he emphasized
that the more task-specific character of self-
satisfaction as people are generally more
familiar with making judgments on task-
specific forms of performance. Although our
results are still considered valuable as they
shed light on the predictive value of reflection
for those who are going to make it to the top,
we recommend for future studies to use more
qualitative measurements including Zimmer-
man’s sub process of self-satisfaction.

An other weak point is related to the
use of a general self-report questionnaire.
Using self-report is not without discus-
sion. There is, for example, ongoing debate
regarding whether people are able to report
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their thoughts and cognitions appropriately
(Eccles, in press; Nisbett & Wilson, 1977).
Besides that, we have to acknowledge that
what we know from our results is that the
later senior internationals say to reflect more
frequently, but what remains unclear is where
the senior internationals have exactly reflec-
ted on and why they chose for that subse-
quent action or strategy to improve in a range
of different possibilities. How and if this was
reflected in behavior remains unknown as
well. Nevertheless, a recent study of Toering
and colleagues (2011) showed positive and
significant correlations between the self-re-
port instrument used in the present study
and behavioral observations for reflection
as part of self-regulation as reported by ex-
pert coaches in elite youth soccer (Toering,
Elferink-Gemser, Jordet, Jorna, Pepping, &
Visscher, 2011). Still, it would be valuable for
future research to develop instruments that
can assess athletes’ use of reflection more
qualitatively.

In addition, our results were based
on elite youth athletes’ scores on reflection
at solely one moment during development
(i.e., 2.5 years before transition). For future
studies, we recommend to use longitudinal
data as this may reveal the value of reflec-
tion during several phases of development
of expertise. Furthermore, analyses were
performed with relatively small sample sizes.
Although, the power of our main analyses are
considered sufficient (see above), and which
is underlined by the moderate-to-large and
large effect sizes, some other analyses may
lack power. A high power avoids making a
type 1 error which in this case would mean
that we assume that senior internationals
outscore their senior national peers on reflec-
tion while in fact they do not. This should
be acknowledged when interpreting our re-
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sults. Furthermore, one might argue that the
two sets of analyses in the present study are
somewhat redundant as the athletes could
have been matched on junior competitive
level within the first analysis as well. Besides,
the fact that this would leave us with even
smaller sample sizes, the results of the second
analysis further contributes to the value of re-
flection during development of expertise as it
reveals not only numbers of athletes that still
changed in competitive levels between junior
and senior years, but it also emphasizes its
relation with their self-reported use of reflec-
tion. We therefore consider the execution of
both analyses as a strength of our study.
Other strengths of our study relate to
the future time component of our research
design since most research with young ath-
letes has been conducted retrospectively (e.g.,
Helsen et al., 1998; Hodge & Starkes, 1996;
Starkes et al., 1996). In our study, we were
able to track athletes of the highest competi-
tive levels in their sports across their stages
of development. This reveals better informa-
tion about this critical period than exami-
ning the recalled perspectives of athletes who
have reached elite status (Coté, 1999; Holt &
Dunn, 2004), which may be subject to a range
of recall biases. In addition, even though
discussion exists regarding whether reflec-
tion should be measured as domain-specific
or domain-general, we think that in this age
category measurement of domain-general re-
flection is a strength. Not only can the results
of the present study be compared with those
of experts in other domains, Wylleman and
colleagues (2004) noted that athletes aged
10-to-22 years are faced with important tran-
sitions on athletic, psychological, academic,
and/or individual levels (Wylleman, Alfer-
mann, & Lavallee, 2004). In line with Mezi-
row’s (1991) point of view on reflection, we
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assume that in order for athletes to improve
they need to balance these shifts and use all
relevant information in their lives to under-
stand themselves and their learning process.

An additional strength of the current
analysis is that it assessed the levels of reflec-
tion of younger athletes who are still in high
school, an age group rarely considered in skill
acquisition and talent development research.
Thus, results of the present study contrib-
ute to existing literature in that specifically
reflection as aspect of self-regulation has
predictive value for those who attained the
highest competitive status in sport. Research
with athletes at these extremely high levels
of competition is valuable in itself, but we
were also able to track them during develop-
ment. We did not know during research who
was going to make it and who was not. To our
knowledge, most research has emphasized
the value of reflection solely during develop-
ment without relating it to the attainment of
success at senior age, or assessed it retro-
spectively which is more susceptible to recall
biases (Coté, 1999; Holt & Dunn, 2004).
Though measured with a self-report question-
naire, which has its limitations as well (see
above), this study was one of the first able to
access athletes during development, namely
2.5 years before transition. Although, the
relationships between Zimmerman’s (2000)
subprocesses of reflection should be further
assessed in future research, the present study
sheds light on the importance of specific sub
processes of reflection in the attainment of
senior internationals status.

Although this study emphasizes to
value of reflection, it is also in line with the
main idea of the deliberate practice theory
(i.e., that expert performance is closely re-
lated to the accumulated numbers of hours
of training; Coté et al., 2007; Ericsson et al.,
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1993). All senior internationals competed

in their sport of expertise for more than 10
years before their transition to senior com-
petitions, started at an early age and spent
large numbers of hours of training in their
sport per week (Table 1 and Table 2). In ad-
dition to Ericsson’s (2003) proposition that
cognitive involvement is necessary in order
to attain higher levels of performance, the
present study shows the value of reflection

in reaching senior international level. In ad-
dition to research showing the value of the
accumulated numbers of training hours of
athletes (e.g., Falk et al., 2004; Ford et al.,
2009; Helsen et al., 1998), our results empha-
size that reaching senior international status
is more multifaceted than merely accumula-
ting hours of deliberate training (Baker, Coté,
& Abernethy, 2003; Ericsson, 1998). Athletes
who reached senior international status dis-
played higher scores on reflection as juniors
and, perhaps more interestingly, athletes who
increased in competitive level from junior na-
tional to senior international reported using
reflection even more frequently. It seems
that maximizing one’s potential by means of
reflection may ultimately determine attain-
ment at the senior level (i.e., international vs.
national level).

In conclusion

Our results have several implications for
athletes, trainers and coaches. In general,
identifying athletes with high and low levels
of reflection as juniors may be informative
since these levels of reflection seem to predict
attainments as seniors. More importantly,



Chapter 8

174

coaches and trainers should be aware that
athletes at lower levels of junior competition
are still able to make the transition to higher
levels as seniors. Athletes competing natio-
nally as juniors who displayed high levels of
reflection were still able to reach senior inter-
national status. Furthermore, when work-
ing with athletes who are physically ‘gifted’
but with low levels of reflection, coaches and
trainers should be conscious of the role of
reflection in the attainment of senior interna-
tional level. Furthermore, and as mentioned
in the introduction, most elite youth athletes
are deselected from their talent development
programs in their journey to the top. Our re-
sults suggest that some of these athletes fail
to reach senior international status due to an
insufficient use of their reflective skills.

More practically, in case of soccer play-
er X and speed-skater Y, we assume that they
would never have obtained success when they
kept on training simply like they did, or when
they were not aware of their own abilities and
disabilities on which they based their strate-
gies to improve. Previous research in educa-
tional settings has suggested that the deve-
lopment and use of reflection can be taught
(Cleary, Platten, & Nelson, 2008; Masui & De
Corte, 2005) and coaches and trainers may
wish to put this into practice. This means that
trainers and coaches should approach their
athletes individually to set personal goals of
attainment based on athletes’ willingness to
invest, personal strengths and weaknesses,
the competitive level of competitors, and as-
sess different possibilities to improve as an
outcome of shared reflective thinking. Fur-
thermore, trainers and coaches should be
aware of their own capabilities related to their
athletes’ goals and should be willing to ask
advise from other specialists to improve their
athletes’ performance. This means that train-
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ing methods must become more personally
and athlete-centered, in which the athlete
takes control over learning and is involved
processes of goal-setting and planning. Fur-
ther research is needed to develop a reflec-
tive intervention from a talent developmental
perspective in youth sports. From this point
of view, helping athletes to develop their re-
flective skills may help them exert more con-
trol over their learning process and benefit
more from their training sessions.
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Abstract

Elite youth athletes commit to extensive numbers of training hours. Nevertheless,
what they derive from this training may be very important in making a successful
transition to senior elite level. The best athletes learn more efficiently and differen-
tiate themselves on reflection — the capacity to use past knowledge to improve in
the future. This study assessed reflection among 54 elite youth athletes 4 years
before their transition up to the moment of transition using multilevel modeling
of longitudinal data. A randomly assigned control group (n=28) was used to verify
model fit. Results showed that in the 4-year period before transition, senior inter-
nationals had higher scores on reflection than nationals, but the development was
stable for both groups over time. No significant results were found for other factors
such as sport training, sport experience, type of sport and gender. These results
suggest that what elite youth athletes derive from training is related to the senior
competitive level they attain. Elite youth athletes’ reflection scores can assist in
predicting which athletes have the best chance of reaching the top. Coaches and
researchers are challenged to develop ways to support athletes to use reflective
thinking in order make a successful transition to senior level.

Keywords: Reflective skills, expert performance, longitudinal study, talent development

Jonker, L., Elferink-Gemser, M. T., & Visscher, C. The development of reflection and attain-

ment of senior international status in elite sports. (Submitted).

Introduction

In recent decades, a lot of research has at-
tempted to assess why some elite youth ath-
letes reach the top while others fail. Several
sport-specific components, including psy-
chological, technical, and tactical skills, have
been related to attainment of senior elite
status in sport (Kannekens, Elferink-Gemser,
& Visscher, Epub ahead of print; Huijgen,
Elferink-Gemser, Post, & Visscher, 2009;

Roescher, Elferink-Gemser, Huijgen, & Viss-
cher, 2010), but aspects such as the accumu-
lated number of training hours and an ath-
lete’s use of cognitive skills have been found
to be important as well (Ericsson, Krampe, &
Tesch-Rémer, 1993; Ericsson, 2003). In The
Netherlands, youth athletes can take part

in competitive sports at different levels of
performance classified by chronological age.
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Athletes who have been identified as most
athletically gifted and with the potential

to reach senior elite status (i.e., elite youth
athletes) frequently compete at the highest
competitive level in their age category and are
selected to be part of a talent development
program as well. This means that they are
often provided with extra training facilities
supervised by highly certified trainers to give
them the best opportunities to improve to-
wards senior level (Baker, Horton, Robertson-
Wilson, & Wall, 2003). Nevertheless, the time
to improve for athletes towards the moment
of transition to senior level is limited and the
age at which athletes have to make this tran-
sition differs between sports (Table 3).

After transition, most athletes struggle
with the increased level of competition and
greater number of competitors as chrono-
logical age is no longer taken into account
(MacNamara & Collins, 2010). From a talent
development perspective, the use of reflective
skills seem crucial for youth athletes striving
to attain senior elite status, since these skills
are considered to increase a person’s lear-
ning efficiency (Jonker, Elferink-Gemser, &
Visscher, 2010; Jonker, Elferink-Gemser, de
Roos, & Visscher, in press). Furthermore,
some studies have assessed the develop-
ment of reflection as part of metacognition or
executive functioning (Van der Stel & Veen-
man, 2008; Zelazo & Miiller, 2002) related
to chronological age; however, less is known
about the development of reflection related to
the different ages at which elite youth athletes
have to make the transition to senior compe-
tition. Therefore, the purpose of the present
study is to assess the development of reflec-
tion in elite youth athletes four years before
transition up to the moment of transition,
taking age, gender, junior or senior competi-
tive level, training hours, sport experience
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and type of sport into account.

Dewey (1933) was one of the first to
suggest that the use of reflective skills can
help people to improve their problem-solving
skills and increase learning efficiency. Several
decades later Zimmerman (1986, 2000) and
Mezirow (1991) reasoned that by the fre-
quent use of reflection, people are generally
better able to understand themselves and
what it takes to improve future performance
based on previous knowledge and experien-
ce. More specifically, Zimmerman (2000)
considered reflection as the last phase in his
self-regulated learning theory. According to
this theory, self-regulated learners are those
who are metacognitvely, motivationally and
behaviorally proactive participants in their
learning process (Zimmerman, 1986, 2006).
Self-reflection is involved in this cyclical pro-
cess of self-regulation, including forethought
(i.e., before learning efforts), performance
(i.e., during learning) and self-reflection
phases (i.e., after learning). During the self-re-
flection phase people use knowledge obtained
during the forethought and performance
phases to engage in subprocesses such as self-
evaluation of goal progress (i.e., comparisons
of self-observed performance against some
standard), causal attributions (i.e., classifying
causes of success and failure), feelings of self-
satisfaction, and adaptive inferences (i.e.,
adapting one’s behavior and decisions to use
previous performances to improve next time;
Zimmerman, 2000). According to Mezirow
(1991), critical reflection is not only helpful
in using previous knowledge and experience,
highly reflective learners are generally better
able to look for new ways to reorient their
problem-solving behavior in a more effective
way.

In elite sports, the value of the use of
reflective skills has been established already
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(Jonker et al., 2010; Kitsantas & Zimmer-
man, 2002). Kitsantas and Zimmerman
(2002), for example, showed that when com-
pared to non-experts and novices, expert
volleyball players tend to evaluate more often
and attributed their failures to technique-
oriented deficiencies more frequently, from
which they were able to self-correct their next
actions and were more often willing to adapt
their behavior to change things in future ac-
tions to improve. In the context of talent
development, Jonker and colleagues (2010)
reported that among six self-regulatory skills,
reflection discriminated best among 12- to
16-year-old youth athletes classified as in-
ternationals (i.e., the best 1% in their age
category) and nationals (i.e., the best 2.5% in
their age category). The authors showed that
the junior internationals, irrespective of the
sport they participated in, had higher scores
on reflection (Jonker et al., 2010).

In a follow-up study, Jonker and col-
leagues (in press) related the use of reflection
among 26 junior internationals and 26 junior
nationals to their attained senior competitive
level 2.5 years later when they had to make
the age-related transition to senior competi-
tion. Their results showed that, regardless of
junior competitive level, number of training
hours, and years of sport experience, the later
senior internationals reported using reflec-
tion more frequently 2.5 years before the
transition than their later senior nationally
competing peers. Furthermore, the athletes
who increased in competitive level from jun-
ior national to senior international level had
similar scores as their junior international
peers who made a successful transition to
senior international level. The junior interna-
tionals who decreased in competitive level to-
wards senior national level had similar scores
as their peers who were nationals as juniors
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and remained nationals as seniors. It seems,
therefore, that the use of reflection may have
a predictive value for becoming a senior in-
ternational athlete (Jonker et al., in press).
Nevertheless, the development of reflective
thinking in the period before transition is still
unknown.

Developmental studies have shown
that people in general are considered to deve-
lop skills such as reflection from the early age
of 2 to 6 years and that these skills increase
with age (see Alexander, Carr, & Schwanen-
flugel, 1995 for a review; Zelazo & Miiller,
2002). When children are approximately 12
years of age, they are expected to be able to
use their reflective skills and their repertoire
is thought to develop from a more domain-
specific set of skills to a general set that can
be applied within and between several lear-
ning domains (Van der Stel & Veenman,
2008). Also, from a neurodevelopmental per-
spective, a child’s brain is supposed to have
matured enough to be able to use skills such
as reflection (i.e., as part of executive func-
tions) when children are approximately 12
years of age and this capacity increases during
adolescence (Sebastian, Burnett, & Blake-
more, 2008; Zelazo & Miiller, 2002). These re-
search findings are interesting in this study’s
perspective as, for example, elite youth female
gymnasts and swimmers are 12 years of age
when they have four years to go before the
transition to senior level (Table 3).

In addition, it has been reported that
people can develop reflective thinking as part
of self-regulation in a goal-directed environ-
ment in which they are provided with feed-
back (Boekaerts & Corno, 2005). Research on
how to give corrective feedback showed that
if autonomy-supportive feedback that takes
athletes’ perspectives into account and fos-
ters their understanding of why feedback was
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given as corrective information was provided
with a meaningful and specific rationale, this
was most advantageous for athletes to stay
motivated and thereby promote perform-
ance improvement (Mouratidis, Lens, & Van-
steenkiste, 2010; Van Ark, Elferink-Gemser,
Roskam, & Visscher, 2010). In this perspec-
tive, it is suggested that elite youth athletes
are familiar with the possibility of thinking
reflectively through their commitment to de-
liberate practice. This means that they have
to spend approximately 10,000 hours in their
sport over a prolonged period of 10 years
(Ericsson et al., 1993). As a consequence, they
commiit to a context that is highly goal-orien-
ted and in which they are continuously pro-
vided with feedback by their trainers, coaches,
peers and by their performance outcomes.
Even though several researchers have esta-
blished a relationship between the accumu-
lated number of training hours and attained
senior status (e.g., Ford, Ward, Hodges, &
Williams, 2009; Helsen, Starkes, & Hodges,
1998), more recent studies have emphasized
the ability to derive more from similar large
numbers of training hours, for example by
means of reflection (Jonker et al., in press).
This is consistent with the initial ideas of the
deliberate practice theory as athletes need to
stay focused and reinvent themselves con-
stantly to counteract automaticity (Ericsson,
2003).

As has been described earlier, most
elite youth athletes are part of a talent deve-
lopment program (i.e., best 2.5% of athletes
in their age category in The Netherlands).
Their competitive level may, however, still dif-
fer. Following Jonker and colleagues (2010,
in press), elite youth athletes can be subdi-
vided into junior internationals and junior
nationals. The junior internationals compete
among the best 1% of athletes in their age
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category while the junior nationals compete
among the best 2.5%. On the one hand,
Jonker and colleagues (2010) showed that 12
to 16-year-old junior internationals outscored
their same-age nationally competing peers

on their use of reflection. On the other hand,
Jonker and colleagues (in press) reported that
35% of the athletes were not in the athletic
track leading to their attained senior competi-
tive level. Athletes who scored high on reflec-
tion were still able to increase their competi-
tive level between junior and senior levels.
This in contrast to athletes who scored rela-
tively low on reflection and more frequently
decreased in their competitive level (Jonker et
al,, in press).

Even though, to the authors’ knowl-
edge, no differences have been reported in
prior research between athletes playing team
sports and those taking part in individual
sports in their use of reflection (Jonker et
al., 2010), it is possible to argue that dif-
ferences exist in the type and frequency of
use of reflection between athletes in differ-
ent types of sport. To elaborate, athletes
playing team sports perform in a constantly
changing environment, whereas the surroun-
dings in individual sports remain relatively
stable during performance (Elferink-Gemser,
Visscher, & Lemmink, 2008). Furthermore,
the performance outcome of athletes playing
team sports is valued by trainers and coaches
and depends on a combination of various
mini performances that contribute to the
overall team performance (Elferink-Gemser
et al., 2008; Régnier, Salmela, & Russell,
1993), whereas athletes taking part in indi-
vidual sports are more affected by their own
performance and less dependent on others
during practice and for their performance
outcomes (Elferink-Gemser et al., 2008;
Régnier et al., 1993). This may have an influ-
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ence on an athlete’s use of reflection. Prior
research reported minimal gender differences
in self-regulation in a population of elite ath-
letes (Anshel & Porter, 1996).

In sum, reflection has been reported
as of importance for talent development and
in the attainment of senior international sta-
tus as measured 2.5 years before transition.
Knowledge about the development in elite
youth athletes striving for the top in the four-
year period before transition and whether
these junior levels of reflection are related to
senior attained status is still limited. There-
fore, this study sought to assess the develop-
ment of reflection in elite youth athletes four
years before transition up to the moment of
transition using longitudinal data. The pos-
sible effects of number of training hours per
week, years of sport experience, junior com-
petitive level, type of sport, age and gender
were evaluated.

Methods

Participants
During 2007-2010, 82 elite youth athletes
(aged 12-17 years) took part in a longitudinal
study assessing their self-reported use of re-
flection. All athletes were considered as junior
elites in field hockey, gymnastics, handball,
judo, soccer, speed-skating, swimming, tennis
or volleyball on the basis of their participa-
tion in a talent development program in The
Netherlands. Membership of such programs
means they are considered to be among the
best 2.5% of athletes in their age category.
The 82 athletes were then subdivi-
ded into a research population and a control
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population based on the number of measure-
ments taken. Measurements were taken on

a yearly basis over a four-year period. Thus,
athletes were measured every year in the
period March-May between 2007 and 2010.
Fifty-four participants were measured twice
or more and were therefore selected to belong
to the research population. Of them, 26 elite
youth athletes were tested on two occasions
(52 measurements), 23 on three occasions
(69 measurements), and 5 on all four occa-
sions (20 measurements), which resulted in
141 measurements relatively equally distri-
buted over the sports involved. Twenty-eight
athletes were measured once and were there-
fore included to serve as the control popula-
tion to verify the model fit.

Research population

Of the 54 elite youth athletes, 19 attained
senior international status after their age-
related transition (5 male; 14 female). Being
designated as internationals means that these
athletes are active in competitions such as
World Championships, European Champion-
ships, Grand Slams, Champions League foot-
ball or Europe League football, and the Olym-
pics. They belong to the best 0.5% of athletes
in the Netherlands (NOC*NSE).

The other 35 athletes (16 male; 19 fe-
male) became nationals after their transition.
These athletes compete in national compe-
titions and in national championships, but
they are not selected to represent the Nether-
lands in international tournaments and com-
petitions. Table 1 shows the general charac-
teristics of the participants.

Control population

The above-mentioned 54 athletes were in-
cluded in a multilevel model assessing the
use of reflection four years before the age-



Chapter 9

186

Table 1. Means (and standard deviations) on junior
age, senior age, sport training (hours per week), and
sport experience (years), number and percentage of
athletes related to type of sport, and gender for the
senior internationals and the senior nationals
designated as the research population four years
before transition up to the moment of transition.

-3 years
(n=13) (n=15) (n=12)

Reflection and the development of sport expertise

Senior internationals?
Years before transition to senior level

-2 years -1 year

SD M SD M SD M

1st year senior
(n=5)

SD

Reflection and the development of sport expertise
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Senior nationals®

Years before transition to senior level

-4 years -3 years

-2 years

-1 year 1st year senior Total

(GEL)) (n=20) (n=28) (n=23) (n=16) (n=93)

M SD M SD M

SD M SD M SD M SD

Junior age (yrs) 14.8 0.7
Senior age (yrs) 18.5 0.7
Sport training (hrs/wk) 8.0 3.1
Sport experience (yrs) 8.0 0.0

14 16.4 14 17.3 1.3 17.2
1.4 18.9 1.5 193 1.3 11925
113 16.1 121 17.7  10.5 21.5
1.9 10.1 2.2 10.3 2.7 9.0

11
1.7
11.6
2.6

16.3
19.0
16.4*
9.6

1.5 151 1.3 16.0 11 16.6
1.3 19.1 0.7 18,8 11 19.2
11.6 6.5 3.2 101 7.7 11.5
2.2 6.5 3.6 8.4 2.8 8.8

1.2 17.0 0.8 178 0.7 16.7 1.2
11 19.0 1.2 18,8 11 19.2 11
8.7 11.3 79 134 98 11.2* 8.3
3.1 8.7 2.8 104 2.3 8.8 3.0

Type of sport
Team 2 66.7
Individual 1 33.3
Gender
Male 0 0.0
Female 2 100

Note. *13 measurements were obtained for junior
nationals who increased in attained competitive level
and became senior internationals. These 13 measure-
ments refer to 8 junior nationals/senior internatio-
nals, which is equal to 14.8% of the total group of
elite youth athletes (n = 54). Of the 14.8% of athletes
who increased in competitive level, 28% increased at
the moment of transition. ® 13 measurements were
obtained for junior internationals who decreased in
attained competitive level and became senior

38.5 6 40.0 5 41.7 1
61.5 9 60.0 7 58.3 4

30.8 5 BENS 4 383
69.2 10 66.7 8 66.7

w O

nationals. These 13 measurements refer to 7 junior
internationals/senior nationals, which is equal

to 13.0% of the total group of elite youth athletes
(n =54). Of the 13.0 % of athletes who decreased
in competitive level, 75% decreased 1 year before
transition ( 25%) or at the moment of transition
(50%). Some of these athletes switched between
competitive level more than once. 72.2% of the
athletes were in the athletic track leading to their
attained senior competitive status. *p < .05.

20.0
80.0

0.0
100

19
29

18
5

39.6 4 66.7 11 55.0 15
60.4 2 33,3 9 45.0 1.8

27.1 2 33,3 10 50.0 14
72.9 4 66.7 10 50.0 14

related transition to senior levels of compe-
tition up to the moment of transition. The
remaining 28 athletes from the initial 82
athletes, were used to verify the appropriate-
ness of the model. This group consisted of 14
athletes who attained senior international
status (4 male; 14 female) and 14 athletes
who attained senior national status (4 male;
14 female). The general characteristics of the
control population are shown in Table 2.

Instrument
The Self-Regulation of Learning Self-Report
Scale (SRL-SRS; Toering, Elferink-Gemser,

53.6 13 56.5 8 50.0 51 54.8
46.4 10 43.5 8 50.0 42 45.2

50.0 ) BONS 5 L3 40 43.0
50.0 14 60.9 11 68.8 53 57.0

Jonker, van Heuvelen, & Visscher, in press)
was used to measure the athletes’ personal
details (i.e., date of birth and gender), their
sport-related data (i.e., the number of training
hours per week, their years of sport experien-
ce, the sport they participated in) and their
self-reported use of reflection. The reflection
subscale consists of five items measuring re-
flection on a Likert-type scale (Table 4) that
ranged from 1 (strongly agree) to 5 (strongly
disagree). High scores on this subscale in-
dicate a low level of reflection and reversed
scores were used in our analyses.

The SRL-SRS was reported to be re-
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Table 2. Means (and standard deviations) on junior
age, senior age, sport training (hours per week), and
sport experience (years), number and percentage of
athletes related to type of sport, junior competitive
level, and gender for the senior internationals and the
senior nationals designated as the control population
four years before transition up to the moment of tran-
sition.

-3 years

Reflection and the development of sport expertise

Senior internationals?

Years before transition to senior level

-2 years -1 years

(n=7) (n=5) (n=2)

SD M SD M SD

Reflection and the development of sport expertise

liable for adolescents between 11 and 17
years of age and its content and construct
validity was supported as well (Toering et al.,
in press). The Cronbach’s alphas for the reflec-
tion subscale for the research (ot = .76) and

Senior nationals®
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World Medical Association declaration of
Helsinki. Measurement took place in a group
setting in the presence of test leaders. Ath-
letes were informed that the results would be
used anonymously. After completion of the

Years before transition to senior level

M
Junior age (yrs) - - 5.3
Senior age (yrs) - - 17.7
Sport training (hrs/wk) = = 10.2
Sport experience (yrs) - - 7.9

0.5 16.0 14 18.0 1.4 158
0.8 19.4 1.5 21.0 1.4 18,3
3.8 17.0 10.5 11.0 1.4 12.7
1.8 9.6 2.4 10.0 5.7 8.8

L3
1.3
7.2
2.6

15.0
17.0
10.5
11.0

-3 years -2 years
(GE)) (CE))
M SD M SD
0.0 153 0.5 16.5 0.9
0.0 18.0 0.8 19.9 13
0.0 8.4 24 8.8 89
0.0 8.8 1.0 9.4 2.8

-1 years
(n=1)
M SD
17.0 = 16.1 1.0
20.0 - 185 11
4.5 = 8.5 3.3
12.0 - 9.5 2.3

Junior comp. level

International - 4

National - - 3
Type of sport

Team - - 3

Individual - - 4
Gender

Male - - 3

Female - - 4

Note. * of the 14 athletes who became senior
internationals, 4 athletes increased and were
nationals at junior level (i.e., 14.3%). > Of the 14
athletes who became senior nationals, 3 athletes

57.1 4 80.0 2 100 10
42.9 1 20.0 0 0.0 4
42.9 B 60.0 2 100 8
57.1 2 40.0 0 0.0 6
42.9 0 0.0 1 50.0 4
57.1 5 100 1 50.0 10

decreased and were internationals at junior level (i.e.,
10.7%). This means that 25.0% of the elite youth
athletes were not in the athletic track leading to their
attained senior competitive status.

71.4
28.6

57.1
42.9

28.6
71.4

100 0 0.0 2 25.0
0.0 4 100 6 75.0
0.0 0 0 8 100
100 4 100 0 0.0

100 2 50.0 1 12.5
0.0 2 50.0 7 87.5

the control population (ot = .70) in the pre-
sent study were considered sufficient.

Procedure

All participants were informed about the
study’s procedures and provided verbal con-
sent. Informed consent was also obtained
from their parents and schools. The proce-
dures were in accordance with the standards
of the local medical ethics committee of the
leading institution, which conform to the

0 0.0 3 21.4
1 100 11 78.6
1 100 ) 64.3
0 0.0 ) 35.7
0 0.0 4 28.6
1 100 10 71.4

questionnaire, training hours per week were
evenly divided into four categories (cate-
gory 0: < 6 hours per week, category 1: > 6
hours per week, category 2: > 9 hours per
week, category 4: > 13 hours per week). The
database of the Netherlands Olympic Com-
mittee and Netherlands Sports Federation
(NOC*NSF) was used to determine the junior
and senior competitive levels of the athletes.
As elite youth athletes in dissimilar types of
sport differ in age when they have to make
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Table 3. Age of transition to senior competition for
male and female elite youth athletes per sport.

Age of transition

Field hockey 18+ 18+
Gymnastics 18+ 16+
Handball 21+ 20+
Judo 18+ 18+
Soccer 18+ 18+
Speed-skating 18+ 18+
Swimming 18+ 16+
Tennis 18+ 18+
Volleyball 18+ 18+

Table 4. Reflection items (related to Zimmerman’s
subprocesses of self-reflection), item mean scores
(and standard deviations), and ranges (minimum;
maximum), and effect sizes for the later senior

internationals (n = 19; 48 measurements) and senior

nationals (n =35; 93 measurements).

Reflection items

I reappraise my experiences so

1 I can learn from them.

5 I try to think about my strengths
and weaknesses.

3 I think about my actions to see
whether [ can improve them.

4 To understand new ideas, I think about
my past experiences.

5 I try to think about how I can do

things better next time.

Total construct of reflection

Reflection and the development of sport expertise

Number of athletes per sport (n [%])

Mean
Min.

4.21
3.00

4.46
2.00

4.54
4.00

4.08
2.00

4.44
3.00

4.35
3.60

Research population

111
13.0
7.4
3.7
20.3
13.0
5.6
16.6
9.3

Item mean scores

Senior internationals

SD
Max.

0.50
5.00

0.65
5.00

0.50
5.00

0.68
5.00

0.62
5.00

0.39
5.00

dif
0.39

0.24

0.29

0.25

0.21

0.29

Control population

7.1
3.6
7.1
14.3
39,8
14.3
0.0
7.1
7.1

Senior nationals

Mean
Min.

3.82
2.00

4.22
2.00

4.26
2.00

3.83
2.00

4.23
3.00

4.06
2.80

SD
Max.

0.69
5.00

0.64
5.00

0.66
5.00

0.70
5.00

0.55
5.00

0.48
5.00

0.65

0.37

0.48

0.36

0.36

0.66
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the transition, Table 3 shows the transition
age, and the number of athletes per sport for
the research and the control population.

Data analysis

The longitudinal development of the use of
reflection was examined using the multilevel
modeling program MIwiN 2.02 (Rasbash,
Browne, Goldstein, Yang, Plewis, Draper et
al., 1999). Multilevel modeling is a regres-
sion analysis that is appropriate for hierar-
chically structured data. In our longitudinal
data set, a two-level hierarchy was defined
with the repeated measurements (level 1
units) grouped within the participants (level
2 units). In the multilevel model we chose to
account for levels 1 and 2 variance. As such,
the model describes not only underlying
population trends in reflection (the fixed part
of the model), but also models the variation
around this mean response due to the time
of measurement and individual differences

Zimmerman’s subprocess of self-reflection

Self-evaluation and adaptive inferences
Causal attributions

Self-evaluation and adaptive inferences
Self-evaluation and adaptive inferences
Causal attributions and adaptive inferences

The ability to apply prior experiences to improve subse-
quent performances in a goal-directed and effective way
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(the random part of the model; Snijders &
Bosker, 2000). The model properly accounts
for correlations amongst repeated measure-
ments within individuals (Peugh & Enders,
2005), and the advantage of using multilevel
modeling is that it controls for differences in
the number of measurements and the tem-
poral spacing of the measurements between
individuals (Landau & Everitt, 2004; Maas

& Snijders, 2003; Peugh & Enders, 2005).
The obtained results are valid as long as the
missing data are random, which is the case in
our study, since the missing observations did
not relate to reflection.

The procedure described in Snijders
and Bosker (2000) was followed to determine
the consecutive steps in our model. First,

a satisfactory variance structure for reflec-
tion in our dataset was established using the
number of years to transition. Based on pre-
vious theory, we first modeled the difference
between the senior competitive level sub-
groups (i.e., senior internationals or senior
nationals) and the difference between junior
competitive levels, taking the interaction with
age (measured in months and divided by 12)
into account. Subsequently, differences in the
number of training hours x age and years of
sport experience x age were modeled. Then,
the type of sport the athletes competed in
(i.e., team or individual) was modeled. In the
last step, the effect of gender was examined.

Note. Effect sizes of approximately d = .20 are
considered small, d = .50 moderate, and d = .80 large
(Cohen, 1988). Subscale was originally based on the
Reflection subscale of the Reflective Learning Continu-
um by Peltier and colleagues (2006). Questions were
scored on a 5-point Likert-type scale ranging from
strongly agree to strongly disagree. Items were reversed
scored in our analyses.
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Figure 1a. Multilevel model for reflection for the
senior internationals and senior nationals 4 years
before transition up to the moment of transition.

Reflection and the development of sport expertise

mean Reflection (total construct)
50T
45—
4,0 I~
3,5
3,0 I~
25— senior
internationals
2,0 I~ - ;
senior nationals
1,5
1.0 1 1 1 1 Years before
) ; e
-4 yrs -3yrs -2 yrs -lyr first yr senior ransiton
Years before transition Standaard deviations
-4yrs -3yrs -2yrs -lyr first yr senior
semor 4.31 4.33 4.35 4.37 4.38 00 0.0 00 00 0.01
internationals
senior nationals 4.01 4.03 4.05 4.06 4.08 0.01 0.0 0.01 0.01 0.0

During this step-forward method, the signifi-
cance of previous variables was constantly
checked. Variables that were not significant
were excluded from the model with the ex-
ception of our first step in the model, the
number of years before transition to senior
competition. By comparing the deviance of
the empty model (i.e., model without predic-
ting variables) and the subsequent models,
the model fit was evaluated.

To test the appropriateness of our
model, scores obtained from the model were
compared with the actual scores of the con-

trol group using a Wilcoxon signed rank test
and by using Bland-Altman analysis (1986).
The Bland-Altman technique calculates the
bias between two methods of measurement
by comparing the mean differences. In this
case, the actual mean scores of the athletes
are compared to the mean score acquired by
the model. In this technique, a 95% confi-
dence interval was used and is considered to
include 95% of differences between the two
measurement methods. The smaller the range
between these two measurements, the better
the agreement, and it was therefore tested
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Figure 1b. Multilevel model for the seperate item
scores on reflection for the senior internationals and
senior nationals 4 years before transition up to the
moment of transition.

mean Item scores for the senior internationals

‘!

1,0
-4 yrs -3 yrs -2 yrs

reappraising experiences
to learn (item 1)

thinking about strenghts
and weaknesses (item 2)

reappraising experiences to learn (item 1)
thinking about strenghts and weaknesses (item 2)

thinking about actions to improve (item 3)
to understand new ideas, I think about experiences
(item 4)

thinking about doing things better next time (item 5)

lyr

thinking about actions
to improve (item 3)

to understand new ideas,
I think about experiences (item 4)

-4 yrs
4.04
4.38
4.53

4.12
4.36

0.01

0.01
0.0
0.0

0.01
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1 1 Years before
transition

first yr senior

thinking about doing things
better next time (item 5)

Years before transition

B3yrs -2yrs -lyr
412 4.21 4.3

4.42 4.48 4.53
4.53 4.54 4.54

4.1 4.09 4.07
4.4 4.44 4.48

Standaard deviations
0.02 0.02 0.02
0.01 0.01 0.01
0.0 0.0 0.0
0.0 0.0 0.0
0.01 0.01 0.01

first yr senior
4.34

4.55
4.55

4.06
4.5

0.07
0.04
0.0
0.01
0.03
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Figure 1b. continuation.

Reflection and the development of sport expertise

Item scores for the senior nationals

mean

1,0
-4 yrs -3 yrs -2 yrs

reappraising experiences
to learn (item 1)

thinking about strenghts
and weaknesses (item 2)

whether zero lay within the 95% confidence
interval of the mean difference. An alpha of

0.05 was adopted for all tests of significance.

Results

Research population

Table 4 shows the mean scores and stan-
dard deviations for the senior internationals
and senior nationals on the total construct
of reflection and for the separate items. In

thinking about actions
to improve (item 3)

1 1 Years before

. transition
-lyr first yr senior

thinking about doing things
better next time (item 5)

to understand new ideas,
I think about experiences (item 4)

the development of reflection, a significant
difference was observed for senior competi-
tive level (i.e., senior international or senior
national; p < .05; Figure 1a). Even though the
use of reflection for the senior internationals
and the senior nationals was stable in the
period four years before the transition up to
the moment of transition (p > .05), the senior
internationals had higher scores on reflec-
tion than the nationals at all moments of
measurement (p < .05). Figure 1a shows the
development of reflection for the senior inter-
nationals and the senior nationals. In Figure
1b the development (p > .05) and contribu-
tion of each item to the total construct of re-
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Table belongs to Figure 1b Item scores for the
senior nationals.

reappraising experiences to learn (item 1)

thinking about strenghts and weaknesses (item 2)
thinking about actions to improve (item 3)

to understand new ideas, I think about experiences
(item 4)

thinking about doing things better next time (item 5)

flection is displayed.

No significant results were found in
the relationship between reflection and junior
competitive level, number of training hours
per week, years of sport experience, type of
sport (team or individual) and gender (p >
.05) and these variables were removed from
the model. Table 5 presents the final model
parameters.

Control population

To verify the appropriateness of the model,
the actual mean scores and standard devia-
tions on reflection for the control population
were compared to the mean scores and stan-
dard deviations on reflection obtained by us-
ing the model (Table 5). Table 6 shows the re-
sults of the Wilcoxon signed rank test and the
Bland-Altman technique. The results of the
Wilcoxon signed rank test revealed that the
actual reflective scores of the athletes were
not significantly different from the mean
score acquired by the model (p > .05). The re-
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Years before transition

-4yrs -3yrs -2yrs -lyr first yr senior

3.64 3.72 3.8 3.87 3.6
411 4.15 4.2 4.25 4.29
4.24 4.24 4.25 4.26 4.26
3.86 3.85 3.83 3.82 3.8
4.15 4.18 4.22 4.25 4.28

Standaard deviations

0.03 0.02 0.01 0.02 0.02
0.02 0.01 0.01 0.01 0.01
0.0 0.0 0.0 0.0 0.0
0.01 0.0 0.0 0.0 0.0
0.01 0.01 0.01 0.01 0.01

sults of the Bland-Altman technique showed
that zero lay within the 95% confidence inter-
val of the mean difference.

Discussion

The present study sought to assess the deve-
lopment of reflection in elite youth athletes
four years before transition up to the mo-
ment of transition taking general and sport-
related characteristics into account using
longitudinal data. Our results showed that
the development of reflection is stable in this
four-year period for athletes who attained
senior international status and for those who
became nationals. However, the scores of the
senior internationals were already signifi-
cantly higher four years before transition and
remained significantly higher, regardless of
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Table 5. Multilevel model and parameters for
reflection four years before transition and senior
attained level (141 measurements).

Fixed effects Coefficients S.E. t-value p-value
Constant 4.08 0.077

Years before transition 0.018 0.033 0.545 >.050
Senior competitive level 0.304 0.094 3.234 .002
Intercept 0.046 0.022

Residual variance 0.153 0.023

Deviance 166.507

Deviance empty model 185.414

Table 6. Actual mean score (and standard deviation)
and mean score (and standard deviation) obtained
from the model on reflection for the control
population of later senior internationals and later
senior nationals, results from the Bland-Altman
method and Wilcoxon signed rank test.

Reflection scores

Actual score Score from the model
(AS) (SM)
% SD M SD
Senior internationals (n=14) 4.20 .46 4.34 .01 -14
Senior nationals (n=14) 4.04 .25 4.04 .01 .01
Total population (n=28) 4.12 .37 419 16 -.07
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the age at which athletes have to make the
transition. This suggests that reflection is

an important characteristic for elite youth
athletes on their road to the top. The control
group confirmed model fit as the actual mean
scores on reflection did not differ significantly
from the acquired mean score. In addition, as
zero lay within the 95% confidence interval
the absolute reliability was supported as well.
This indicates that based on the athletes’ re-
flective scores obtained with our instrument,
the attained senior competitive level can be
predicted by comparing the scores from the
instrument with the figure presented in this
study (Figure 1a).

Even though it is not yet clear wheth-
er the senior internationals in the present
study have an innate ability to reflect more
on practice and performance or whether they
have developed their reflective skills during
their lives probably in the period before our
measurements, prior research on the edu-
cational setting showed that reflection can
be stimulated when youth is prompted to
use reflective thinking (e.g., Peters & Kitsan-
tas, 2010). Furthermore, MacNamara and
Collins (2010) showed that preparing elite
youth athletes purposefully for transitions in
their athletic careers helped them to develop
the requisite psychological characteristics
for developing excellence (i.e., goal-setting,

Bland-Altman Wilcoxon signed rank

95% CI for
AS-SM

-40-.12 =22 13 .83
-14-.15 =2 13 24
-.21 -.75 -.89 27 .37
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planning, motivation). We therefore suggest
that intervention studies and guidelines on
how to prompt elite youth athletes to use re-
flective thinking on their road to the top be
developed, thus increasing their chances of
making a successful transition to senior com-
petition.

In the present study, no significant
results were found on sport-related variables
such as junior competitive level, number of
training hours per week, sport experience and
type of sport in relation to reflection. With
respect to junior competitive level, approxi-
mately 28% of the elite youth athletes were
not in the athletic track (i.e., junior interna-
tional or national) leading to their attained
senior competitive status four years before
transition (Table 1). Of the athletes who
decreased in competitive level from junior
international to senior national level, 75%
decreased relatively late in their talent years.
More specifically, 25% of them decreased in
the year before transition and 50% at the mo-
ment of transition, while our measurements
were equally distributed over the three-year
period before transition. This suggests that
reflection becomes increasingly important as
the moment of transition draws closer. It is
interesting to notice that the mean score on
reflection of the junior internationals/senior
nationals was relatively low (M = 3.83; SD =
47, range 2.80 — 4.40), and significantly low-
er than the mean score of the athletes who
increased in competitive level from junior na-
tional to senior international level (M = 4.31;
SD = .47; range 3.80 — 5.00). In this perspec-
tive, the mean score of the latter group of
athletes is in line with the junior internatio-
nals who became senior internationals as well
(see Table 4). Interestingly, 30% of the junior
nationals/senior internationals were identi-
fied as nationals during their talent years but
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attained international status at the moment
of transition. It can be shown that those

elite youth athletes who were initially iden-
tified as physically less gifted as expressed

by being junior nationals, and were able to
improve enough during the talent years and
consequently become senior internationals,
reported using reflection comparatively often.
This is emphasized by a lowest mean score of
3.80, which refers to agree and therefore indi-
cates that athletes at least always agree to use
reflection. Athletes initially identified as being
more athletically gifted as expressed by being
junior internationals, but who were not able
to attain senior international status, reported
using reflection ‘now and thern’, as the lowest
mean score of this group refers to neutral
while the highest mean score refers to agree.
This means that athletes do not always agree
to use reflection or do not know whether re-
flection has been used. These results underpin
the value of reflection in attaining senior in-
ternational status and is consistent with prior
research showing that 35% of elite youth
athletes still change in competitive level 2.5
years before transition and that these changes
are related to elite youth athletes’ scores on
reflection (Jonker et al., in press).

Following on from this, the use of re-
flection seems specifically important at the
moment of transition as most junior inter-
nationals decrease in competitive level in
the year before or at the moment of transi-
tion. Therefore, in line with MacNamara and
Collins (2010), we suggest that athletes who
do not make use of the psychological cha-
racteristics of developing excellence during
training in order to progress, and who do not
take responsibility for their own develop-
ment, both considered to be related to reflec-
tion, will have difficulty with the transition
to a higher competitive standard. Although
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our results stress the value of reflection in
this respect, it would be interesting to as-
sess athletes’ use of reflection in the period
shortly after and a few years after transition
as well. To elaborate, the oldest athletes in the
present study competed at senior level for 3
years (n = 2) and it may therefore well be the
case that some nationals still become selected
to compete internationally while some se-
nior internationals will lose their status over
the years. Unfortunately, we did not measure
the levels of reflection of the athletes in the
present study after their first year as a senior;
however, changes in competitive level later

in their careers may be related to their use of
reflection as seniors.

With respect to the absence of signifi-
cance in training-related data (i.e., training
hours and sport experience), we assume that
our findings are nonetheless consistent with
the deliberate practice theory. Athletes in
the present study reported spending num-
bers of hours on training per year in line with
those reported by Coté and colleagues (2003);
these numbers increased towards senior level,
and athletes had approximately 10 years
of experience in their sport at the moment
of transition (Table 1; Coté, Baker, & Aber-
nethy, 2003). In this perspective, our results
confirm that spending extensive numbers of
hours in practice is a necessity for all athletes
in order to reach the top. It should, however,
be acknowledged that the later senior inter-
nationals have spent more time on training
(Table 1), and were also found to reflect more
frequently, but that their increased levels of
reflection are not related to the numbers of
hours spent on training, as was shown by the
model. This may suggest that the later senior
internationals not only spend more time on
training on their road to the top, but also de-
rive more from their training sessions.
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The senior internationals discriminate
themselves from the nationals on the basis
of a difference in reflection score of approxi-
mately 0.30 on a 5-point Likert scale (Table
4), which is equal to 7.75%. This apparently
small difference is considered relevant due to
its content and because of the knowledge that
winning or losing at these high levels of com-
petition is determined by very small differen-
ces between athletes, and is emphasized by
the moderate-to-large effect size in Table 4 as
well. Similar to the variations in mean score
reported above, the elite youth athletes who
attained senior international status, irre-
spective of junior competitive level, reported
lowest scores on reflection referring to agree
(i.e., 3.60; Table 4) indicating that they at
least always agree to use reflection, whereas
the lowest reflective scores of the senior na-
tionals refer to neutral (i.e., 2.80; Table 3),
meaning that they do not always agree or do
not consciously know whether they reflect.
Based on these results, we suggest that the
later senior internationals may have benefit-
ted more from training and practice as they
are better able to set realistic improvement
goals based on prior experience and their own
strengths and weaknesses.

Although our results showed stabi-
lity in the total construct of reflection four
years before transition up the to the moment
of transition, the contribution of each item
to the total construct of reflection appears
to differ and the later senior internationals
appear to discriminate themselves most on
Zimmerman'’s (2000) subprocesses of self-
evaluation and adaptive inferences (see effect
sizes on items 1, 3 and 4 in Table 4). Strictly
speaking, the development of the separate
items should be considered stable as well,
though the developmental trends of ‘reap-
praising experiences to learn’ (item 1) and ‘to
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understand new ideas, [ think about experi-
ences’ (item 4) seem to deviate from the total
construct of reflection (Figure 1b). The mean
scores of these two items seem to be rela-
tively low four years before transition and the
slope of ‘reappraising experiences to learn’
seems more steep, whereas the trend line of
‘to understand new ideas, [ think about expe-
riences’ shows a slight decrease. These results
may be explained on the one hand by an in-
creased ability of youth in later adolescence
to use self-knowledge and past experiences
for reflective objectives than youth earlier in
adolescence due to the relatively late develop-
ment of the medial prefrontal cortex in ado-
lescence (Sebastian et al., 2008). On the other
hand, there seems to be a changing role of the
coach from more controlling to a more reci-
procal coach-athlete relationship (Coté et al.,
2003; Trudel, 2006). Thus, good coaches are
assumed to adapt their way of coaching to the
developmental phases of the individual ath-
lete (Van Ark et al., 2010), and acknowledge
the increased ability to set goals of improve-
ment based on reflection on prior experiences
closer to the moment of transition.

In theorizing this, we would have
expected both ‘reappraising experiences to
learn’ and ‘to understand new ideas, I think
about experiences’ to increase towards the
moment of transition, but this is only the
case for ‘reappraising experience to learn’.

By carefully re-examining the content of
both items, we noticed that ‘to understand
new ideas, [ think about experiences’ seems
to have a different content before the proc-
ess of goal-setting takes place. More spe-
cifically, the content of ‘to understand new
ideas, I think about experiences’” appears to
refer to an athlete’s action to appraise what
is already known or experienced after he or
she is confronted by a new idea, for example
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guided by the trainer, which is suggested to
be more commonly done during earlier devel-
opmental phases. Reappraising experiences
to learn’, on the other hand, appears to refer
to an athlete’s action to reappraise what has
already been experienced to set goals of im-
provement accordingly. As suggested above,
the autonomy of athletes to set goals and take
responsibility for their own development be-
comes more important closer to transition.
Furthermore, we propose that the very best
athletes do not stop at meeting the demands
of the commonly established competitive
level or rely on the structure of coaches, but
look continuously for new ways to reinvent
themselves to improve.

This is in line with Mezirow’s (1991)
and Zimmerman’s (1986, 2006) points of
view on self-regulative learners (i.e., those
who are metacognitively, motivationally and
behaviorally proactive participants in their
own learning process). It is too early to draw
conclusions based on these two items, and
though a lot of research has already been con-
ducted on successful coaching behavior (e.g.,
MacNamara & Collins, 2010; Mouratidis et
al., 2010; Van Ark et al., 2010), it would be
interesting for future research to assess diffe-
rences in coaching behavior during youth ath-
letes” development towards transition related
to reflection. Many coaches still have a con-
trolling way of coaching as they feel the urge
to excessively help their pupils with every-
thing they can and to explain things over and
over again (Mouratidis et al., 2010; Van Ark
et al,, 2010). In contrast, stimulating athletes
to take responsibility for their own learning,
supporting them in an autonomous fashion,
and encouraging them to self-set goals of im-
provement specifically towards the moment
of transition is suggested to be more effective
during talent development, during transition
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and for attainment of success (MacNamara

& Collins, 2010; Mouratidis et al., 2010; Van
Ark, et al., 2010). Based on these findings

we suggest that coaches need to adapt their
coaching behavior to athletes’ phases of deve-
lopment (Van Ark et al., 2010), and to involve
athletes in early stages of development in
this processes of planning and goal-setting as
this may favor their reflective thinking. This,
however, should be further assessed in future
research.

In this perspective, a strong point of
the present study is that the development of
reflection is related to the athletes’ years be-
fore transition and not to their chronological
age. Though younger athletes are assumed to
be less capable of using self-knowledge and
past experiences for reflective objectives from
a neuro-developmental perspective (Sebas-
tian et al., 2008), this study shows that the
importance of using reflective thinking is
more strongly related to the developmental
phases as determined by the sport. To elabo-
rate, female gymnasts and female swimmers,
for example, are forced to have high reflec-
tive scores already at the age of 12, whereas a
male handball player does not need to possess
these levels of reflective thinking before age
17 due to sport-specific differences in transi-
tion age (Table 3). The means on reflection
of these female gymnasts (4.36 for interna-
tionals; 4.05 for nationals), female swimmers
(4.35 for internationals; 4.05 for nationals)
and male handball players (4.34 for inter-
nationals; 4.03 for nationals) underline this
proposition as their scores were in line with
the total population’s mean scores of 4.35 for
internationals and 4.05 for nationals, despite
the gymnasts and swimmers being 5 years
younger that the handball players. In this
perspective, it would be interesting to assess
the value of taking part in elite sports before
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the age of 12 as these results suggest that be-
ing familiar with the need to reflect may be
beneficial for its use at a younger age. Already
at age 12 in the case of female gymnasts and
swimmers.

Regarding the development of reflec-
tion in elite youth athletes, this study has
some very interesting and innovative re-
search findings, but weak points as well. We
used a self-report measurement. Even though
this instrument has shown sufficient reli-
ability and validity measures (Toering et al.,
in press), it is still a matter for discussion
whether people are able to report their cogni-
tions accurately and without being susceptible
to socially desirable answers (Eccles, in press).
Also, what we know from these results is that
senior internationals report they reflected
more as juniors. However, what they reflected
on and why they chose a specific strategy or
action after reflection to improve remains un-
clear. It would be worthwhile comparing the
current reflection scores with more qualita-
tive measures of reflection to validate results
and, moreover, to examine what elite youth
athletes reflect on exactly. In this perspective,
Toering and colleagues (2011) already showed
in an exploratory study positive and signifi-
cant correlations between the SRL-SRS and
observations of self-regulative behavior as
previously determined by expert coaches in
elite youth soccer (Toering, Elferink-Gemser,
Jordet, Jorna, Pepping, & Visscher, 2011).
Furthermore, although type of sport was not
significant, it may be more likely for an ath-
lete to reach the top in one sport compared
to another, simply because of the variations
in participation levels. We therefore included
athletes from the 10 most popular sports in
The Netherlands based on participation rates.

This study has practical implications for
athletes, trainers, coaches and talent scouts.
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Although this study does not address ques-
tions of causality (i.e., have senior interna-
tionals developed their reflective thinking
through sport or do they possess an innate
ability to reflect), prior research suggests that
reflection can be learned and prompted (e.g.,
Peters & Kitsantas, 2010), and the sport con-
text may be unique for its goal-setting and
feedback-oriented character. In this perspec-
tive, autonomy-supportive coaching seems
most successful (van Ark et al., 2010) as it
enhances athletes’ feelings of competence
and motivation to keep on track and favors
athletes’ responsibility for their own learning
process (MacNamara & Collins, 2010; Moura-
tidis et al., 2010). It would therefore be inte-
resting to develop instructions for coaches on
how to support their athletes to use reflective
thinking and how to involve athletes early in
their development in the processes of goal-
setting and feedback which may favor their
reflective thinking. It should be acknowledged
that an individual approach to stimulate ath-
letes to use reflective thinking is necessary as
there are variations in reflection between ath-
letes (Figure 1a; Table 4), and their strengths
and weakness and the goals to improve set
accordingly are personal as well. Furthermore,
our results may encourage the athletes them-
selves to recognize the importance of reflec-
tive thinking in becoming an international at
senior level.

In conclusion

Our results suggest that reflection can assist
in predicting the attained senior status of
elite youth athletes. Differences in reflective
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thinking between the later senior interna-
tionals and the senior nationals already exist
four years before transition and these diffe-
rences remain stable in the four-year period
towards senior level. Approximately 28% of
the elite youth athletes change in competitive
level within this four-year period and most of
these athletes increase or decrease in compe-
titive level at the moment of transition. A
relationship between these changes and ath-
letes’ use of reflection has been observed.
Reflection consists of different subprocesses
that seem to follow a dissimilar developmen-
tal pattern. Items related to Zimmerman’s
(2000) subprocesses of self-evaluation and
adaptive inferences appeared most discrimi-
native between the senior internationals and
the senior nationals. Based on these results,
trainers, coaches and researchers are challen-
ged to develop ways to support elite youth
athletes individually to use reflective thin-
king in order to fulfill their full potential as
athletes and to make a successful transition
to senior level.

Perspective

The present study is one of the first relating
elite youth athletes’ levels of reflective thin-
king at junior age to their senior attained
competitive level. Those elite youth athletes
who attained senior international status had
higher scores on reflection four years before
transition, regardless of junior competitive
level, number of training hours per week,
years of sport experience, age and gender.
Furthermore, these differences remained up
to the moment of transition to senior level.
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This study contributes to existing literature as
most prior research with young athletes has
been conducted retrospectively (e.g., Durand-
Bush & Salmela, 2002), did not adopt a longi-
tudinal research design (e.g., Jonker et al., in
press), or did not relate the development of
reflection to athletes’ developmental phases.
Thus, our results extend prior research in a
development perspective, but can also assist
coaches in predicting the attained senior sta-
tus of youth athletes. Based on Zimmerman’s
(2000) subprocesses of self-reflection, self-
evaluation and adaptive inferences seem spe-
cifically important for attainment of senior
internationals status. Furthermore, a ratio-
nale for coaches is provided how to stimulate
athletes to use reflective thinking by autono-
my supportive coaching during their years as
juniors and towards the moment of transition
to senior level.
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Self-regulation of learning has been suggested to refer to self-directed processes
that help individuals learn more effectively. No instrument is available to date
examining self-regulation of learning as a relatively stable individual attribute.
Therefore, based on Zimmerman’s (1989, 2006) self-regulated learning theory,

we composed the Self-Regulation of Learning — Self-Report Scale (SRL-SRYS),
which comprises six subscales: planning, self-monitoring, evaluation, reflection,
effort and self-efficacy. This study examined the reliability and validity of the
SRL-SRS. Two confirmatory factor analyses were conducted involving 601 and 600
adolescents aged 11 to 17 years (M, = 13.9, SD = 1.3). The first confirmatory factor
analysis revealed that an adjusted six-factor model described the observed data
and content of factors best, which was cross-validated in the second sample of
adolescents. The relative and absolute test-retest reliability was satisfactory. In
conclusion, this study showed that the SRL-SRS is a reliable instrument, and
supported its content and construct validity.

Keywords: Self-regulation, learning, adolescent, questionnaire, confirmatory factor
analysis, internal consistency, test-retest reliability

Toering, T. T., Elferink-Gemser, M. T., Jonker, L., van Heuvelen, M. J. G., & Visscher, C.
(in press). Measuring self-regulation in a learning context: Reliability and validity of the
Self-Regulation of Learning — Self-Report Scale (SRL-SRS). International Journal of Sport

and Exercise Psychology.

Introduction

Self-regulation is presumed to involve pro-
cesses that allow individuals to exert control
over their thoughts, feelings, and actions
(Baumeister & Vohs, 2004). It enables indi-
viduals to adapt to their social and physical
environment, and is, therefore, a key process
in psychological functioning (Schmeichel &
Baumeister, 2004). Self-regulation in the con-

text of learning has been suggested to refer
to self-directed processes that give learners
the opportunity to transform their mental
abilities into performance skills (Zimmer-
man, 2008). Self-regulated learners are re-
garded as individuals who proactively rather
than reactively approach their learning tasks,
meaning that they show personal initiative,
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perseverance, and adaptive skills, which origi-
nate from favorable metacognitive strategies
and motivational beliefs (e.g., Zimmerman,
2006, 2008). Self-regulatory processes have
been suggested to not produce high levels of
expertise instantly, but to help people acquire
knowledge and skills more effectively (Zim-
merman, 2006). Therefore, self-regulated
learners may get more out of their potential,
irrespective of the learning domain. For in-
stance, self-regulation has been found to be
positively related to performance and skill
level in different domains, such as sports, mu-
sic, and academic achievement (e.g., Anshel
& Porter, 1996; Cleary & Zimmerman, 2001;
Kirschenbaum, Ordman, Tomarken & Holtz-
bauer, 1982; Kitsantas & Zimmerman, 2002;
Nielsen, 2001; Nota, Soresi & Zimmerman,
2004; Pintrich & De Groot, 1990; Schunk,
2005).

Hence, the tendency of taking a proac-
tive approach to learning, that is self-regula-
tion of learning, may be related to achieve-
ment in multiple domains. Youth elite
athletes, for example, were found to be high
academic achievers as well and self-regulation
of learning could be one of the factors under-
lying this finding (Jonker, Elferink-Gemser,
& Visscher, 2009). To measure self-regulation
of learning as a relatively stable feature of an
individual in multiple domains, we need an
instrument that assesses self-regulation of
learning as a disposition. However, the self-
report instruments available to date measure
self-regulation of learning domain-specifically
(e.g., Pintrich, Smith, Garcia, & McKeachie,
1993; Weinstein, Schulte, & Palmer, 1987;
Zimmerman & Martinez-Pons, 1986, 1988).
The lack of an instrument measuring general
self-regulation of learning lead us to develop
a self-report instrument based on self-regu-
lated learning theory (Zimmerman, 1989,
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2006), that aims to examine self-regulation of
learning as a relatively stable attribute of an
individual.

[t is evident that learning is important
for performance improvement, but learning
can also play a role in enhancing levels of
physical activity. Following the self-enhance-
ment hypothesis, human beings intend to
maximize positive feelings or effectively
master challenging tasks (e.g., Deci & Ryan,
2002; Fox & Wilson, 2008; Nicholls, 1989).
Self-regulation of learning can contribute to
individuals’ perceived competence and expec-
tations for success by increasing their ability
in a more effective manner (e.g., Zimmerman,
2006). An instrument measuring self-regula-
tion of learning may identify individuals’
strengths and weaknesses with respect to
learning. This information could be used to
help people learn more effectively, which in
turn may lead to, for instance, improvements
in sport performance or higher physical acti-
vity levels through feelings of task mastery.

Self-regulated learners want to improve
and in order to reach this goal, they must
know which performance aspects need im-
provement and how this can be accomplished.
It has been suggested that individuals who
self-regulate well must: a. Plan how to ap-
proach a task in advance of their actions, b.
Self-monitor their improvement during task
performance, c. Evaluate the process and out-
come after the execution of their plan, and d.
During cycles of planning, self-monitoring,
and evaluation, reflect upon the learning pro-
cess, meaning that they put their knowledge
into action and increase the number of strate-
gies they can use, which gives them more
possibilities to approach and perform future
tasks (Ertmer & Newby, 1996).

It has been assumed that, besides
knowing what aspects to improve and how to
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improve these aspects, self-regulated learners
must be motivated to improve (Zimmerman,
1989, 2006). Self-regulated learning research
among students revealed that motivational
outcome variables (e.g., effort) and motiva-
tional beliefs (e.g., self-efficacy) were posi-
tively linked to cognitive and metacognitive
strategy use (e.g., Pintrich & Schunk, 2002;
Schunk, 2001). Ericsson, Krampe, and Tesch-
Roémer (1993) stated that individuals must be
willing to invest maximal efforts to improve
and sustain these efforts over years in order
to reach optimal levels of performance. Ban-
dura (1997) suggested that individuals must
believe that they can successfully cope with
task requirements in order to be motivated

to execute tasks, which is referred to as self-
efficacy. Self-efficacy beliefs are thought to
determine the goals individuals set for them-
selves, how much effort they invest, their
perseverance, and their resilience to failure
(Bandura, 1993). Thus, effort and self-efficacy
were included as the motivational variables of
self-regulation of learning.

The Self-Regulation of Learning — Self-
Report Scale (SRL-SRS) we composed con-
tains 50 items and is intended to measure
self-regulation as a relatively stable attribute
in multiple learning domains, such as sports,
music, and school. The SRL-SRS comprises
subscales of originally English-language ques-
tionnaires (Herl et al., 1999; Hong & O’Neil
Jr., 2001; Howard, McGee, Shia & Hong,
2000; Peltier, Hay & Drago, 2006; Schwarzer
& Jerusalem, 1995). The SRL-SRS subscales
are planning, self-monitoring, evaluation, re-
flection, effort, and self-efficacy.

The purpose of the current study was
to examine the reliability and validity of the
SRL-SRS among adolescents aged 11 to 17
years. First, a confirmatory factor analysis
was executed to determine whether the hy-
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pothesized six-factor model fitted the ob-
served data. The model that fitted the data
best was cross-validated within another group
of same-age adolescents. Second, the relative
and absolute test-retest reliability, and the
longitudinal measurement invariance were
assessed.

Method

Participants

Confirmatory factor analysis

A sample of 1,201 participants aged 11 to 17
years, which was randomly divided into two
samples with equal proportions of boys and
girls, was included in the confirmatory factor
analysis (CFA). The participants were Dutch
secondary school students from prevocational
and pre-university academic levels with a
mean age of 13.9 years (SD = 1.3). Six-hun-
dred-and-one adolescents aged 11 to 17 years
(308 boys and 293 girls) were included in the
first CFA (Mage =13.9, SD = 1.3). The second,
validation sample consisted of 308 boys and
292 girls of the same age (Mage =13.9,SD=1.3).

Test-retest reliability

To determine test-retest reliability, the ques-
tionnaire was administered twice to a ran-
domly selected subpopulation of 290 ado-
lescents aged 11 to 17 years (146 boys and
144 girls) with a mean age of 13.9 years (SD
=1.3). The time interval between the first
and second assessments of the SRL-SRS was
four to six weeks. This interval was consi-
dered long enough to reduce the chance of



Chapter 10

212

participants remembering the answers they
gave when they completed the SRL-SRS for
the first time, and short enough to reduce
the chance that confounding factors could
interfere, as the SRL—SRS is a dispositional
measure (e.g., Kawabata, Mallett, & Jackson,
2008).

Procedure

Participants were recruited from secondary
schools in the Netherlands. The governing
bodies of the schools which the adolescents
attended and their parents were approached
in writing. Prior to participation, the gover-
ning bodies of the schools and the parents
gave their written consent. Participants com-
pleted the SRL-SRS individually in a group
setting with one of three test leaders present.
Test leaders instructed the participants follo-
wing a protocol that was agreed upon before-
hand. Completion of the questionnaire took
the students approximately 30 minutes. The
procedures were in accordance with the ethi-
cal standards of the Medical Faculty of the
University of Groningen.

Instrument

The subscales of planning and effort were
based on the self-regulatory inventory by
Hong and O'Neil Jr. (2001), and the self-
monitoring subscale was adopted from the
Self-Regulation Trait Questionnaire by Herl
and colleagues (1999). Self-efficacy was as-
sessed with items based on the Generalized
Self-efficacy Scale (Hong & O'Neil Jr., 2001;
Schwarzer & Jerusalem, 1995). The evalua-
tion items were adopted from the evaluation
subscale of the Inventory of Metacognitive
Self-Regulation (Howard et al., 2000), and the
reflection subscale was based on the reflec-
tion subscale of the Reflective Learning Con-
tinuum (Peltier et al., 2006). In the original
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reflection subscale, items were written in the
past simple tense, which we changed into the
present simple tense for purposes of the cur-
rent study.

The subscales of planning (9 items),
self-monitoring (8 items), effort (10 items),
and self-efficacy (10 items) were scored on a
4-point Likert rating scale: (1) almost never to
(4) almost always. The subscales of evaluation
(8 items) and reflection (5 items) were scored
on a 5-point Likert rating scale. In accordance
with the original scales, evaluation ranged
from (1) never to (5) always, and reflection
ranged from (1) strongly agree to (5) strongly
disagree. Before data analysis, reflection scores
were reversed to make them correspond to
the scores on the other five subscales.

Instrument Adaptation

The instrument was translated into Dutch,
followed by a back-translation procedure (e.g.,
Duda & Hayashi, 1998; Kawabata et al., 2008;
Tanzer & Sim, 1999). First, two bilingual in-
dividuals translated the items from English
into Dutch. These translations were trans-
lated back from Dutch into English without
the help of the original scale by two other,
independent individuals, who were proficient
in both languages. Thereafter, the transla-
tors and their supervisor (professor in human
movement sciences) examined the transla-
tions of all items and some minor linguistic
modifications were made in order to maintain
the intended meaning of the items.

This version of the SRL-SRS was pilot
tested within a group of 48 adolescents of
the same age as the target population. Par-
ticipants were asked to mark the words or
phrases they found difficult to understand.
Then, in order to make the questionnaire
comprehensible to the youngest participants
in the study, seven small linguistic modifica-
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tions were made, which resulted in the final
draft of the SRL-SRS. For example, we chan-
ged the original item of T am willing to do ex-
tra work on tasks to improve my knowledge’
into Tam willing to do extra work on tasks

in order to learn more’, because participants
indicated that they had difficulties understan-
ding the phrase ‘to improve knowledge’.

Data Analysis

The amount of missing data was below 5%
in each sample and the data were randomly
missed. Cases with more than 5% missing
data (n = 52) were removed from the ana-
lysis, which resulted in the total number of
participants of 1,201. Missing values were
replaced using a missing values analysis with
maximum likelihood estimation, because this
method takes all scores on a certain subscale
into account when replacing missing values
(e.g., Acock, 2005). The distributional as-
sumptions of normality were not violated.

Confirmatory factor analysis

To determine whether the hypothesized six-
factor model fitted the observed data, a CFA
was performed among the first sample of ado-
lescents (n = 601) in LISREL 8.51 (Jéreskog
& Sérbom, 2001). A correlation matrix was
analyzed and a maximum likelihood method
of estimation was employed. A model allo-
wing free loadings on the items within each
of the six hypothesized factors, postulated by
the theory, was tested. Factor variances were
fixed at unity, meaning that standardized
values were calculated, and all factors were al-
lowed to correlate freely. In addition, the un-
explained variances of all items were estima-
ted (theta-delta diagonal). After adjustments
were made, the new model was cross-valida-
ted within the second sample of adolescents
(n =600).
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The model fit was assessed with the x?
statistic, comparative fit index (CFI; Bentler,
1990), non-normed fit index (NNFI; Bentler
& Bonett, 1980), root mean square error
of approximation (RMSEA; Steiger, 1990),
and standardized root-mean square residual
(SRMR; Hu & Bentler, 1999). The x? statistic
indicates how well a model fits the observed
data and should have a value over .05. How-
ever, the non-significant X2 statistic is asso-
ciated with sample size (Jéreskog & Sérbom,
1993), and is therefore considered an over-
stringent criterion (Bentler, 1990). Values for
CFI and NNFI should exceed .90 to indicate
an acceptable fit to the data (Byrne, 1998;
Hu & Bentler, 1999). The RMSEA is one of
the most informative criteria in covariance
structure modeling, and takes into account
the error of approximation (Byrne, 1998).
Values below .05 indicate a good fit, while
values up to .08 indicate reasonable errors of
approximation in the population (Jéreskog
& Sérbom, 1993). The SRMR shows the dif-
ference between the observed and predicted
covariance, and has a criterion value of < .08
(Byrne, 1998; Hu & Bentler, 1999). A two-
index strategy to decide whether a model
should be rejected was proposed by Hu and
Bentler (1999), stating that a model should
be rejected when (a) NNFI or CFI is below .95
and (b) SRMR is above .09 (or .10). As they as
well as several others have cautioned about
overgeneralization of these findings (e.g.,
Fan & Sivo, 2005; Kawabata et al., 2008), we
decided to use multiple conventional crite-
ria (i.e., CFI and NNFI > .90, RMSEA < .08,
SRMR« .08). Furthermore, the factor loadings
were tested for significance using a signifi-
cance level of .05, and loadings should be
at least .40 (e.g., Martens & Webber, 2002;
Mullan, Markland, & Ingledew, 1997). The
explained variance of each item was also as-
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sessed.

The Modification Indices for lambda
x and theta-delta were examined to find out
whether certain changes could improve the
model fit. A Modification Index (MI) is the re-
duction in the X? statistic, if the relationship
between certain items is set free. The MIs for
lambda x show if allowing variables to cross-
load on a non-intended factor can improve
the model fit, whereas the MIs for theta-delta
indicate whether certain items share unex-
plained variance.

The internal consistency of the scale
was determined by computing Cronbach’s o
coefficients, which have a criterion value of
> .70 (Nunnally, 1978). The “if item deleted”
option was used to determine the effect of re-
moving items from a subscale. Furthermore,
the inter-item correlations were calculated
and the inter-scale correlations were exam-
ined. Inter-item correlations should be posi-
tive, and inter-scale correlations should not
exceed a value of .80 (Carron, Widmeyer, &
Brawley, 1985).

Test-retest reliability

Temporal stability of the SRL-SRS was exa-
mined by determining the relative and abso-
lute test-retest reliability, and the longitudinal
measurement invariance. Relative test-retest
reliability is the extent to which individuals
maintain their rank in a sample with repeated
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cates how the scores on repeated tests vary
for individuals, without regard to the indi-
vidual’s rank in a sample (Atkinson & Nevill,
1998, 2001). The mean difference between
the first and second measurements was taken
as a measure of absolute test-retest reliability.
One-sample t tests with a significance level of
.05 were performed to find out whether the
difference between measurements differed
from zero. The measurements were consid-
ered unbiased if the t-test results were non-
significant.

Alongitudinal measurement invariance
analysis using a single-group approach was
performed to examine the equality of factor
structure for the SRL-SRS over time. A co-
variance matrix was analyzed and a maxi-
mum likelihood method of estimation was
employed. Factor variances were estimated
and all factors were allowed to correlate freely
with each other. In addition, the unexplained
variances of all items were specified (theta-
delta diagonal). The intercepts the latent
factor means were estimated, and the stan-
dardized solutions were interpreted. To exa-
mine the equality of factor loadings over
time, a second longitudinal measurement in-
variance analysis following similar procedures
was performed with the restriction that factor
loadings were equal at test and retest times.
Additionally, models were examined with
equal intercepts and error variances, respec-
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Results

Confirmatory Factor Analysis

The goodness of fit indices for the CFAs are
presented in Table 1. The first CFA indicated
an acceptable model fit, but inspection of the
MIs, factor loadings and explained variances
revealed that the model could be improved.
The MIs for lambda x showed that, if item

39 (effort) would be allowed to cross-load on
the self-efficacy factor, the model fit would
improve, and that this item’s estimated factor
loading would be above .40. Moreover, adding
item 39 to the self-efficacy subscale improved
the Cronbach’s o of this scale from .79 to .81,
while the internal consistency of the effort
subscale was not reduced. Whether transpo-
sing item 39 to the self-efficacy subscale was
theoretically plausible, is treated in the Dis-
cussion section.

Furthermore, factor loadings and ex-
plained variances of items 3, 10, 14, and 42
were low. The MIs for lambda x showed that
transposing these items would not improve

Table 1. Goodness of Fit Statistics of the Different
Models for the First Sample (n = 601) and Validation
Sample (n= 600).

XZ
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the model fit. The “if item deleted” option in-
dicated that removing items 3, 10, 14, and 42
would not significantly decrease the internal
consistency of the planning, self-monitoring,
and effort subscales. Hence it was decided to
remove these items from the SRL-SRS.
When items 3, 10, 14, and 42 were
removed and item 39 was transposed, the
MIs for theta-delta showed that there was
a high correlation between the unexplained
variances of items 5 and 2. Therefore, setting
free theta-delta (5,2) would improve the
model fit considerably (MI = 124.39). Setting
free theta-delta (8,6), theta-delta (34,31),
and theta-delta (43,41), which had an MI of
62.51, 109.01, and 50.23, respectively, also
improved the fit of the model considerably.
As can be seen in Table 1, the adjust-
ments made produced a better model fit.
The factor loadings of the adjusted six-factor
model were all statistically significant (¢ >
2.00), differing from .47 to .77 (Appendix 1).
The phi-values were all positive and ranged
from .44 to .80 (Table 2).

CFI NNFI RMSEA RMSEA SRMR

(90% CI)

measurements. The relative test-retest relia- tively (e.g., Brown, 2006). First Sample

bility was examined by performing one-way Six-factor model 4077.85 1160 .93 .93 .066  [.063,.068] .071
random consistency analyses of variance to Six-factor adjusted model 306751 970 .95 .94  .060 [.058,.063] .063
compute average measures Intraclass Correla- Five-factor adjusted model ~ 3257.3¢ 976 .94 94 063  [.061,.066] .063
tion Coefficients (ICCs) of repeated measures. Validation Samol

For all ICCs, 95% confidence intervals were 1dation Sample

calculated (Rankin & Stokes, 1998), and ICCs Six-factor adjusted model 3193.70 970 .95 .95 .061 [.059, .064] .061

should have a value of at least .70 (Litwin, Note. CFI = comparative fit index; NNFI = non-normed fit index; RMSEA = root mean square error of approxima-
1995). tion; 90% CI = 90% confidence interval; SRMR = standardized root mean residual.

Absolute test-retest reliability indi-
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Table 2. Phi-valkues of the SRL-SRS subscales for the
Adjusted Six-Factor Model.

1 2
Planning -
Self-monitoring .67* =
Evaluation .65* .80*
Reflection .46* .48*
Effort .53* .67*
Self-efficacy .51* 46

*P<.05

Table 3. Means and Standard Deviations before CFA,
Cronbach’s o Coefficients before and after CFA, and
Inter-Scale Correlations after CFA (n = 601).

M SD

o before
CFA

Cronbach’s
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.58*
.58*
.48*

Cronbach’s
o after
CFA

.32*
.30*

.50*
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Because of the high phi-value between
the subscales of self-monitoring and evalua-
tion we also tested an alternative model with
five factors. Adjustments to this model were
made following the same procedures as the
previously described six-factor model. How-
ever, results revealed that a five-factor model
with some significant changes did not pro-
duce significantly better results than the six-
factor model postulated by theory (see also
Table 1). Therefore, it was decided to use the
adjusted six-factor model for further valida-
tion. In Table 1 the results of the CFA among
the second sample of adolescents (n = 600)
are presented. The validation CFA produced a
good fit and factor loadings were all statisti-
cally significant, supporting the validity of the
SRL-SRS.

Internal Consistency
Table 3 shows means, standard deviations,
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and .42, for evaluation between .24 and .53,
for reflection between .35 and .49, for effort
between .26 and .55, and for self-efficacy
between .15 and .51, meaning all inter-item
correlations were positive. As can be seen in
Table 4, the inter-scale correlations were posi-
tive as well and did not exceed .80 (r = .34-.63).

Test-Retest Reliability

The ICCs varied between .69 and .84 (Table
4), meaning that all subscales had a sufficient
relative temporal stability, except the self-
monitoring scale. In addition, Table 4 indi-
cates that the mean differences between both
measurements for the subscales were non-
significant, except for effort and self-efficacy.
Therefore, the absolute temporal stability
could be considered acceptable for planning,
self-monitoring, evaluation, and reflection.
Although effort and self-efficacy did not meet
the criterion for satisfactory absolute tem-

1. Planning 241 051 81 81 - the Cronbach’s o coefficients of the six sub- poral stability, the mean differences between
2. Self-monitoring ~ 2.50  0.52 73 73 5q* - scales before and after model adjustment, and ~ both measurements of 0.05 and 0.02, re-
. 339 057 g g I — the inter-scale correlations after model ad- spectively, were small and may, therefore, be
- mvatation : : : : : : justment. All Cronbach’s o coefficients were deemed irrelevant.
4. Reflection 373 059 78 78 44 40" 48" - higher than the criterion of .70, indicating
5 Effort 266 052 85 85 46 57  56* 34 - sufficient internal consistency. The inter-item
et ) X X X X X correlations for planning ranged between
6. Self-efficacy .73 045 .79 .81 44 44 45 .34 .49 = 21 and .59, for self—monitoring between .16
*P<.01
Table 4. Test-Retest Statistics for the SRL-SRS Subscales.
Note. t. - t, = mean difference
Mt (SD) Mt (SD) t-t SE of 95% CI for ICC 95% CI for ICC 1 2
1 2 172 between scores on the first and
t -t t -t o
1 2 1 2 second testing time; SE of t, - t, =
Planning 2.34 (0.46) 2.35(0.47) -0.01 0.03 [-0.04, 0.07] 0.70 [0.62, 0.76] Standard Error of the mean
. difference; 95% CI for t. - t,=95%
Self-monitoring 2.47 (0.47) 2.48 (0.47) -0.01 0.03 [-0.06, 0.04] 0.69 [0.61, 0.75] Confidence Interval forlthe mean
Evaluation 3.33 (0.51) 3.37 (0.49) -0.04 0.03 [-0.08, 0.01] 0.80 [0.75, 0.84] difference; ICC = Intraclass
; Correlation Coefficient; 95% CI for
Reflection 3.72 (0.52) 3.68 (0.48) 0.04 0.03 [-0.01, 0.10] 0.74 [0.67,0.79] ICC - 95% Confidence Interval for
Effort 2.61 (0.45) 2.56 (0.48) 0.05 0.03 [0.09, 0.21] 0.84 [0.80, 0.88] Intraclass Correlation Coefficient.
Self-efficacy 2.70 (0.41) 2.68 (0.38) 0.02 0.03 [-0.12, -0.01] 0.80 [0.74, 0.85]
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Table 5. Fit Indices of the Longitudinal Measurement
Invariance Analysis (n = 290).

XZ
Equal factor structure over time 9167.11
Equal factor loadings over time 9806.51
Equal intercepts over time 9806.51
Equal error variances over time 14564.04

Measuring self-regulation in a learning context

df p Ax? Adf
4020  <.001
4060  <.001 639.40 40
4100  <.001 0.00 40
4150  <.001  4757.53 50

Note. RMSEA = root mean square error of approximation; 90% CI = 90% confidence interval;
SRMR = standardized root mean residual; CFI = comparative fit index; NNFI = non-normed fit index.

Discussion

Based on Zimmerman'’s theory of self-regu-
lated learning (1989, 2006), we composed an
instrument (the SRL-SRS) measuring self-
regulation of learning as a disposition. The
purpose of the current study was to examine
the reliability and validity of the SRL-SRS,
which contained the subscales of planning,
self-monitoring, evaluation, reflection, effort,
and self-efficacy. A CFA among 601 adole-
scents indicated that an adjusted six-factor
model fitted the data acceptably. This model
was validated within a second sample of 600
adolescents reproducing the results of the
first CFA, thus supporting the validity of the
SRL-SRS. Furthermore, inspection of the
inter-item correlations, Cronbach’s o coeffi-
cients, and inter-scale correlations revealed
that the internal consistency of the subscales
was sufficient. In addition, the relative and
absolute test-retest reliability were examined,
and results showed that the temporal stability
of the SRL-SRS was sufficient as well.

The CFA indicated that a six-factor
model fitted the data acceptably. Inspection
of the results showed that allowing item 39
(effort) to load on the subscale of self-effi-

cacy could improve the model fit and factor
loadings considerably. Self-efficacy was de-
fined as an individual’s belief that he or she
can successfully execute the behavior de-
manded to successfully perform a certain task
(Bandura, 1997). We examined the content
of item 39 (If I persist on a task, I'll eventually
succeed’) and compared this with the other
self-efficacy items. Item 39 seemed to resem-
ble the content of items 46 and 48 (item 46: T
always manage to solve difficult problems if [ try
hard enough’; item 48: T can solve most problems
if I invest the necessary effort’). We decided that
putting item 39 into the self-efficacy subscale
would be plausible on theoretical grounds, be-
cause it involved a sense of being confident to
manage the requirements of a task. Therefore,
the replacement of item 39 from the effort
into the self-efficacy subscale was considered
appropriate on statistical and theoretical
grounds.

The content validity of the SRL—SRS
was supported by the fact that our model
drew upon Zimmerman’s theory (1989,
2006). Four out of six subscales were adopted
and adapted from scales that were originally
developed in line with this theory (e.g., Hong
& ‘O Neil Jr., 2001). Furthermore, all items

<.001
>.05
<.001
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RMSEA (90% CI) SRMR CFI = NNFI

[.057, .061] .094 .90 .90
[.063, .066] 107 .89 .89
[.062, .067] 107 .89 .89
[.071, .074] 129 .80 .80

were checked by three of the authors (expe-
rienced in self-regulation theory) on their
relevance for measuring self-regulation of
learning as a relatively stable individual cha-
racteristic. During the translation process, the
translators and their supervisor also control-
led whether the content of the items was
stated as intended. Participants in the pilot
test were asked to mark the words they found
difficult, to ensure the items were intelligi-
ble to the target sample. This team approach
strengthened the linguistic equivalence in
the translation process (e.g., Kawabata et al.,
2008; Tanzer & Sim, 1999). In accordance
with the results of the first CFA, several
adjustments were made that improved the
model fit and increased factor loadings and
explained variance, thereby increasing the
content validity. The CFA results were consi-
dered fairly good, because due to the com-
plexity of the model it would not be realistic
to expect an excellent model fit. The valida-
tion CFA also showed that the results were
stable over different samples, which suppor-
ted the content validity of the SRL-SRS.

The construct validity of the scale was
supported by the results of the CFA, because
the model postulated by the theory fitted the
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data acceptably. The subscales were signifi-
cantly correlated, which indicates that all six
aspects were linked to the same construct of
self-regulation of learning. However, self-
monitoring and evaluation could be measu-
ring the same construct, since their phi-value
exceeded .80. For this reason, a five-factor
model was also tested, but results revealed
that this model did not produce a significant-
ly better model fit than the six-factor model
postulated by the theory. Moreover, the inter-
scale correlation between self-monitoring and
evaluation did not exceed .80 (i.e., r = .63).
The difference between the phi-values and the
inter-scale correlations is that phi-values ac-
count for the variance explained by the items
within a factor, whereas in the calculation of
inter-scale correlations all scales are equally
weighed. Additionally, the high correlation
between self-monitoring and evaluation is in
line with self-regulated learning theory. The
aspects of planning, self-monitoring, and
evaluation were most highly related, that is,
correlations were highest among these three
subscales. As these subscales also are sup-
posed to represent the three phases in the
self-regulated learning process (e.g., Cleary &
Zimmerman, 2001; Ertmer & Newby, 1996;
Zimmerman, 2006, 2008), the results sup-
port the construct validity of the model.

The SRL—SRS subscales were relatively
and absolutely stable over time, indicating
that the SRL—SRS can be used as an instru-
ment to measure self-regulation of learning
as a disposition. Only the ICC for self-moni-
toring was slightly below the criterion value,
which indicates that this subscale may lack
some relative stability. However, the relative
stability of the other subscales was sufficient.
The effort and self-efficacy subscales did not
meet the criterion for absolute test-retest
reliability, but the differences in effort and
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self-efficacy between both measurements
were too small to be considered relevant. The
power of 93.0% showed that, with a smaller
sample size, the differences in effort and self-
efficacy would probably be non-significant,
meaning that the differences between both
measurements were small enough to state
that the SRL-SRS has an acceptable absolute
temporal stability. Therefore, the relative and
absolute test-retest reliability of the SRL—SRS
was considered sufficient, meaning that the
SRL-SRS can be considered to measure self-
regulation of learning as a disposition. Fur-
thermore, an initial step was taken to exam-
ine the longitudinal measurement invariance
of the SRL-SRS. The factor structure seemed
to be equal over time, while factor loadings,
intercepts, and error variances varied over
time. The LISREL program indicated, how-
ever, that the relatively small number of
participants in relation with the complexity
of the model may have influenced the relia-
bility of the results. The equal X values of
the model with factor loading and intercept
restrictions, respectively (see Table 5), seem
to confirm that our model may have been too
complex for this type of analysis. We there-
fore cannot draw definite conclusions about
the equality of the SRL-SRS factor structure
over time and recommend to repeat the longi-
tudinal measurement invariance analysis with
alarger sample.

Another recommendation for further
research is to examine the validity of the
SRL-SRS more extensively by, for instance,
examining the predictive validity. To make
the scores on the SRL—-SRS subscales more
meaningful in real-world terms and there-
fore more valid, it would be interesting to
relate the SRL—-SRS scores to actual behavior.
Behavioral correlates of self-regulation of
learning in sport are expected to differ from
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those in academic achievement (e.g., Cleary &
Zimmerman, 2001; Kitsantas & Zimmerman,
2002; Perry, 1998; Young & Starkes, 20064,
2006b). Behavioral correlates of self-regula-
tion of learning may even differ between dif-
ferent sports and between different academic
courses. Therefore, domain-specific obser-
vational instruments should be developed

in order to measure behavioral correlates of
self-regulation of learning, so that it can be
determined whether the SRL-SRS can predict
these kinds of behavior. Another implica-
tion to more extensively examine predictive
validity is to find out whether the SRL-SRS
can predict actual learning, because SRL-SRS
scores may be related to the progress indi-
viduals make in a certain domain. Although
within-network properties of the SRL-SRS
have been thoroughly examined in the cur-
rent study, between-network data were not
collected, which is considered a limitation. It
would be interesting to examine the relation-
ship between the SRL-SRS and other con-
structs hypothesized to be theoretically rela-
ted. Future research should address this issue.

In conclusion

This study indicated that the SRL-SRS is a
reliable instrument to measure self-regulation
of learning as a relatively stable attribute.
Moreover, the study provided support for the
content and construct validity of the instru-
ment. However, the current study also had
some limitations, which should be addressed
in future research, such as to more thorough-
ly examine the validity of the SRL-SRS. A re-
commendation for future research is to mea-
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sure behavioral correlates of self-regulation

of learning and examine the relationship of
the SRL-SRS with actual learning in order to
determine the predictive validity of the SRL-
SRS. Combined with the SRL-SRS, behavioral
correlates could give a good indication of in-
dividuals’ self-regulation with respect to lear-
ning in a specific domain.
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Appendix 1. Factor Loadings and Explained Variance
(R2) of the SRL-SRS Items.

Planning Self-monitoring Evaluation Reflection Effort Self-efficacy
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Reflection Effort Self-efficacy

Note. All factor loadings were statistically significant
(¢t > 2.00). The planning subscale was based on the
Self-Regulatory Inventory by Hong and O’'Neil Jr.
(2001), the self-monitoring subscale was based on

the Self-Regulation Trait Questionnaire by Herl and
colleagues (1999), the evaluation subscale was based
on the Evaluation subscale of the Inventory of Metacog-
nitive Self-Regulation by Howard and colleagues
(2000), the reflection subscale was based on the Re-
flection subscale of the Reflective Learning Continuum
by Peltier and colleagues (2006), the effort subscale
was based on the Self-Regulation Trait Questionnaire by
Herl and colleagues (1999), and the self-efficacy sub-
scale was based on the Generalized Self-efficacy Scale by
Schwarzer & Jerusalem (1995).

* Item removed from the SRL-SRS.
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Purpose of the thesis

This thesis has focused on self-regulatory
skills in 12-to-18-year-old youth in sports and
academia. Comparisons are made between
elite youth athletes, regional athletes and
non-athletes in the pre-university or pre-vo-
cational systems. Furthermore, insight is pro-
vided about the self-regulatory skills that are
most frequently used by the best athletes (i.e.,
junior internationals) and whether this use
may predict future competitive level at senior
level. The results are based on cross-sectional
and longitudinal data, and conclusions and
practical implications are outlined for junior
internationals and junior nationals striving
for the top in their sport, and for regional
athletes and non-athletes on how to develop
and use their self-regulatory skills in an effec-
tive manner.

Self-regulatory skills, sport and academic
performances

Despite the prevailing old stereotype that
elite youth athletes are low academic achie-
vers, and which still applies to professional
soccer players, the results of chapters 3 and

5 show that Dutch elite youth athletes, in-
cluding soccer players, referred to as elite
youth athletes, actually perform better at
school than the national average of students
in the Netherlands. Chapters 4 and 5 suggest
that elite youth athletes may have benefit-
ted from their increased use of self-regulato-
ry skills as a consequence of being active in
sports, and that this may also further their
academic performance. Self-regulative lear-
ners are considered to approach their learning
process proactively by setting attainment
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goals to learn and improve.

Elite youth athletes are considered to
be highly familiar with the cognitive con-
struct of self-regulation (Cleary & Zimmer-
man, 2001) as they work on their athletic
improvement every day in an environment
in which they have to set attainment goals
and which is rich in feedback. Goal-setting
and feedback are considered to be important
conditions related to the development of self-
regulatory skills (Boekaerts & Corno, 2005;
Pintrich & Zusho, 2002). The results of chap-
ters 4 and 5 may underline this proposition as
the pre-vocational elite youth athletes display
similar scores on self-monitoring and evalua-
tion, and sometimes even higher scores on re-
flection and effort, than pre-university peers
who are not identified as being elite youth
sports players.

The sports context is also considered
to be an optimum environment where regular
youth can develop their self-regulatory skills
and benefit from the aspects of goal-setting
and feedback as well. In sports, athletes learn
from an early age to set short- and long-term
attainment goals or to reach the goals set by
the coach. In academia, on the other hand, an
above average number of students have dif-
ficulty with self-regulation (Veenman, Kok,

& Blote, 2005). Although it is suggested that
those students who are able to recognize the
most important material to be learned are
more successful (Martin, Martinez-Arias,
Marchesi, & Pérez, 2008), most students have
trouble deciding what is the most important
material to learn. Furthermore, their learn-
ing process seems more covert. This means
that the feedback provided by the teacher
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is more often absent or delayed and based
on the performance outcome, for example
expressed in grades. It is therefore no ex-
ception for students to state that they have
learned everything and not understand why
they fail. By using self-regulatory skills, stu-
dents seem better able to recognize the most
important parts of the study material, and to
match these demands to their own strengths
and weaknesses instead of learning every-
thing mindlessly (Martin et al., 2008). Prior
research showed that students successful in
terms of academic level, grades, repeating a
class and graduation rates displayed more
frequent use of self-regulatory skills (chapters
4 and 5; Nota, Soresi, & Zimmerman, 2004;
Zimmerman, 2002). Although recent inter-
vention studies showed positive effects of the
interventions (e.g., Cleary, Platten, & Nelson,
2008; Peters & Kitsantas, 2010), we propose
that developing self-regulatory skills in
academia is more difficult than in the sports
domain. The results of chapter 6 support this
suggestion as, regardless of the level at which
sport is played, 12-to-17-year-old athletes
who spend close to six hours a week on trai-
ning reveal an increased use of self-monito-
ring and self-efficacy, and were making more
effort to learn. An increased use of reflec-
tion is already observed in those who spend
close to three hours a week on sports. In this
perspective, it can be proposed that training
at a young age can be considered a learning
process. According to Coté (1999), the main
focus of youth athletes’ training activities is
on the development of new skills.

Although we suggest that athletes may
profit from their participation in sports due
to an increased opportunity to develop self-
regulatory skills that can be applied within
the academic setting as well, we should ac-
knowledge that there is much discussion
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in the literature regarding possibilities for
successful transfer (e.g., Brainerd, 1975;

De Corte, 2003; Perkins & Salomon, 1989;
Veenman & Spaans, 2005). According to

the broader conception of transfer of skills,
namely that knowledge, skills and motiva-
tion acquired in one domain further the use
of skills in another domain, people in general
are expected to be able to use their self-regu-
latory skills between domains from approxi-
mately 12 years of age (Veenman & Spaans,
2005; Zelazo & Miiller, 2002). From an early
age of approximately 2 to 6 years old, chil-
dren are expected to start developing domain-
specific self-regulatory skills (Alexander, Carr,
& Schwanenflugel, 1995; Zelazo & Miiller,
2002). It would therefore, be interesting to
assess whether elite youth athletes, or ath-
letes who train a substantial number of hours
per week, have an increased ability to use
domain-specific self-regulation before they
reach the age of 12. It should, be pointed out
that neuro-developmental factors may play a
part as prior research has reported that the
medial prefrontal cortex, which is related to
the ability to self-regulate, matures relatively
late in adolescence (Sebastian, Burnett, &
Blakemore, 2008).

Although we have observed that in-
creased levels of self-regulation are related to
academic performance (chapters 4 and 5), and
that athletes in the present study are consi-
dered to be able to transfer their self-regula-
tory skills between domains (Van der Stel &
Veenman, 2008; Veenman et al., 2005), an
interesting discussion is related to whether
intellectual ability in sports differs from in-
tellectual ability at school. In the literature,
there are many concepts and definitions of
intellectual ability as well as discussion about
whether self-regulatory skills should be con-
sidered as part of intellectual ability, either as
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entirely independent aspects or correlated,
but both make their own contribution to
learning as well (Veenman & Spaans, 2005;
Veenman et al,, 2005). Even though we are
not able to draw conclusions based on the re-
sults of this thesis, it seems that intellectual
ability in sports is considered to be related
to cognitive processes such as tactical skills,
decision-making (Del Villar, Gonzalez, Igle-
sias, Moreno, & Cervello, 2007; Kannekens,
Elferink-Gemser, & Visscher, e-pub ahead
of print; Vaeyens, Lenoir, Williams, & Phil-
lipaerts, 2007), and the ability to reappraise
knowledge and experience, recognize personal
strengths and weaknesses, and to set person-
al improvement goals accordingly (chapters
6 to 9). Prior research at school showed that
both intellectual ability, measured as the com-
bination of inductive and deductive reasoning
ability, visuospatial ability and memory abi-
lity, and self-regulatory skills make their own
unique contribution to learning performance
(Veenman & Spaans, 2005). However, those
students who know themselves well when
it comes to how they approach learning and
those who are better able to derive the main
ideas from the information to be learned are
academic high achievers (Martin et al., 2008).
Thus, although performance in sport and
performance in academia seem to be com-
posed of different interacting factors, the role
of self-regulatory skills appears relevant for
achieving performance in both domains.
Self-efficacy and effort play their own
part in the relationship between self-regu-
latory skills and academic performance as
students must be willing to make the effort
and must have confidence in their ability to
achieve their academic goals (Bandura, 1997).
In this perspective, there will always be stu-
dents with relatively low levels of self-efficacy
affecting their performance, and students
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who could reach their goals but simply don’t
want to. Notwithstanding this, athletes who
spend more time in sports training have to
repeat a full year of study less frequently and
are more motivated to achieve the highest
grades feasible (Jonker, Elferink-Gemser, &
Visscher, 2011).

In sum, elite youth athletes perform
better in secondary school than the national
average of students in the Netherlands, which
may be related to their increased use of self-
regulatory skills within and between perfor-
mance domains such as sports and academia.
Based on chapters 3 to 6, we suggest that
encouraging athletes and students to utilize
their self-regulatory skills within and be-
tween performance domains may help them
to balance their activities better and may also
foster better achievements.

Self-regulatory skills and development of exper-
tise in sports

Even though athletes who took part in in-
dividual sports outperformed their peers
playing team sports on planning and effort

at the highest competitive levels (chapter 7),
chapter 6 shows reflection to be most strong-
ly allied to competitive level as differences be-
tween non-athletes, regional athletes and elite
youth athletes were observed. Chapters 7 to 9
extend these results by showing that reflec-
tion seems to be the key factor in the devel-
opment of sport expertise. Junior internatio-
nals differentiate themselves from nationals
on their increased use of reflection (chapter
7) and reflection at junior level is suggested
to have predictive value for those attaining
senior international status (chapters 8 and
9). Specifically, the increased capacity of later
senior internationals to use prior experiences,
to set goals of improvement accordingly, and
to reach these goals in an innovative manner
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to outdo their competitors seem important
already at junior level. Specifically, Zimmer-
man’s (2000) sub-processes of self-evaluation
(i.e., comparisons of self-observed perfor-
mance against some standard) and adaptive
inferences (i.e., adapting one’s behavior and
decisions to use previous performances to
improve next time) appear to distinguish best
between the later senior internationals and
later senior nationals (chapter 8). Neverthe-
less, the sub-process of causal attributions
(i.e., classifying causes of success and failure)
is considered important as well, as shown by
mean scores above 4.00 on items 2 and 5 in
chapter 8 and 9.

By matching the later senior interna-
tionals with senior nationals on age, training
hours per week, years of sport experience,
and specific sport at junior level, chapter 8
shows that the later senior internationals dis-
play higher reflective scores 2.5 years before
the moment of transition, thus when they
were juniors. Chapter 9 extends these results
by revealing stability in the later senior in-
ternationals’ and senior nationals’ scores on
reflection in the 4-year period leading up to
transition to senior level. However, the reflec-
tive scores of the later senior internationals
were already significantly higher four years
before transition and these differences re-
mained significant up to the moment of tran-
sition.

In addition, the ability to reflect, and
subsequently to take responsibility for the
learning process instead of relying on the
structure of coaches, appears to become in-
creasingly important towards the moment of
transition. The results from chapter 9 show
that 50% of the junior internationals who de-
creased in competitive level decreased at the
moment of transition and therefore become
senior nationals. We suggest, in line with
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MacNamara and Collins (2010), that athletes
should be prepared for the transition to se-
nior level and the use of self-regulatory skills
may help them. In this perspective, we recom-
mend that coaches involve their athletes in
the process of goal-setting and feedback from
a young age instead of trying to impose their
performance standards on the athlete. This
autonomy-supportive way of coaching is as-
sumed to stimulate young athletes to develop
reflection skills, from which they benefit not
only during their talent years (chapter 7), but
also towards the moment of transition (chap-
ter 9; MacNamara & Collins, 2010; Van Ark et
al., 2010).

We also recommend that coaches ap-
proach their athletes individually to stimulate
them to use reflective thinking. This thesis
shows that, although junior and senior in-
ternationals possess high levels of reflection
as a subgroup, some internationals report
using reflective thinking relatively rarely, as
expressed by the range in scores and stan-
dard deviations (Table 2 in chapter 7; Figure
la and Table 4 in chapter 9). On the one
hand, athletes with relatively low levels of
reflection should be stimulated to use reflec-
tive thinking. On the other hand, the very
best athletes seem not to be satisfied with
just meeting the demands of the commonly
established standards in their sport and
make use of reflective thinking even more, as
they are continuously looking for new ways
to reinvent themselves. In addition, based
on athletes’ prior experiences and personal
strengths and weaknesses, the achievement
goals set in order to make progression differ
as well. More specifically, every individual has
his or her own personal characteristics, and
is considered to be part of a personal envi-
ronment (e.g., coach, peers, parents, school).
Based on the tenets of the dynamical systems
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theory (Newell, 1986), sport performance is
ultimately composed of several interacting
factors such as the task, multidimensional
performance characteristics in sport and the
environment (Elferink-Gemser, Visscher,
Lemmink, & Mulder, 2004). During these
interacting stages, elite youth athletes are
limited in the amount of time each has before
the moment of transition to senior competi-
tion. Furthermore, the age at which athletes
need to make this transition differs between
sports.

In this perspective, a sport-specific,
or developmental-phase-centered approach
which takes the age of transition into ac-
count is assumed to be worthwhile in talent
development research. As shown in chapter 9,
there are relatively large differences in the age
of transition of elite youth athletes between
dissimilar sports, for example between female
gymnasts and male handball players (Table
3 in chapter 9). Elite youth athletes in ‘early
specialization sports’ are supposed to reach
their physical peak performance at a relatively
young age. However, this means that they are
also supposed to display high levels of reflec-
tion at a young age, despite being assumed to
be less capable of using self-knowledge and
past experiences for reflective objectives from
a neuro-developmental perspective (Sebastian
et al.,, 2008). Even though results from chap-
ter 9 show that the female gymnasts and fe-
male swimmers indeed display relatively high
scores on reflection, and that these scores are
similar to the reflective scores of elite youth
athletes in other sports who are older, but
with just as many years to go to the moment
of transition (chapter 9), one might wonder
what this means for the role played by par-
ticipation in elite sports from a young age
related to the development of reflection, how
these high levels of reflection are related to
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elite youth athletes’ academic level in primary
school, and whether these levels of reflection

play a part in being selected for a talent deve-
lopment program.

Although the exact role of reflection in
being selected for a talent development pro-
gram at international level is unclear, staying
selected for this program and making a suc-
cessful transition to senior competition goes
beyond that. Chapters 8 and 9 showed that
28% to 35% of the junior internationals and
nationals change in competitive level during
their road to the top, and that the ability to
attain senior international status seems to be
related to athletes’ use of reflection. More-
over, approximately 15%-25% of the elite
youth athletes who became senior interna-
tionals were competing nationally as juniors
(chapters 8 and 9). This is worth noting as
even though the Dutch competition struc-
ture is supposed to be well organized, and
high quality coaches are present at least at
junior international and junior national level,
training facilities and provisions at school to
combine extensive investments in sport with
education are frequently based on athletes’
current performance levels. More specifically,
those who are selected for an international
talent development program may receive
even better training facilities (Baker, Horton,
Robertson-Wilson, &Wall, 2003). Coaches,
but also policy-makers in youth sports, need
to be aware of this phenomenon and of the
importance of scouting for athletes on future
athletic potential and select athletes accor-
dingly. In recent decades, this importance has
already been established by studies examining
the relative age effect in sports. These studies
showed that elite youth athletes who are born
relatively early in relation to the cut-off date,
or those who mature early, are selected more
often as they are physically more grown-up,
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which favors their athletic performance
(Helsen, van Winckel, & Williams, 2005). The
ability to recognize youth athletes’ potential
may further extend the role of reflection in
being selected.

In sum, reflection is considered a key
factor in the development of sport exper-
tise. Those athletes who displayed the highest
levels of reflection attained senior interna-
tional status more frequently, regardless of
junior competitive level. The process of reflec-
tion differs between athletes and becomes
increasingly important towards the moment
of transition. Coaches are challenged to de-
velop ways to encourage elite youth athletes
individually to use reflective thinking in order
to fulfill their full potential as athletes and to
make a successful transition to senior level.

Theoretical considerations

Although not theoretically determined, this
thesis contradicts leading stereotypes sug-
gesting a negative link between elite youth
sports and academic achievement. Elite soccer
players especially are often designated as
inferior students lacking motivation for and
interest in other things in life than soccer.
Nevertheless, elite youth athletes perform
better at secondary school than the national
average of students in the Netherlands, which
may be related to their increased use of self-
regulatory skills within and between sports
and academia.

Chapter 6 sheds light on the causality
question of whether elite youth athletes are
able to compete at a high competitive level
because of an innate ability to self-regulate,
or whether they have developed their self-
regulatory skills as a consequence of being ac-
tive in elite sports. Even though high quality
intervention studies really put this question
to the test, the results of this thesis reveal
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clear developmental trends in the relation-
ship between sports participation, measured
by number of training hours per week, and
development of planning, self-monitoring,
reflection, effort and self-efficacy. In more
concrete terms, those who trained more
displayed higher self-regulatory scores and
had better academic performances (chap-

ter 6; Jonker et al., 2011). The relationship
between sports participation and cognition
has also been established in other domains
of research, for example in children with
learning disabilities (e.g., Hartman, Houwen,
Scherder, & Visscher, 2010; Westendorp,
Hartman, Houwen, Smith, & Visscher, 2011),
favoring those who take part in sports. This
comes as no surprise as training at a youth-
ful age should be considered as a learning
process focusing on the development of new
skills (Coté, 1999). Furthermore, our results
extend theories of transfer by showing that
elite youth athletes are often part of the pre-
university system and display frequent use of
self-regulatory skills. Utilizing these skills is
suggested to help elite youth athletes in com-
bining a sport career with education.

This thesis further contributes to the
possibility of measuring the learning poten-
tial of youth between 12 and 18 years of age.
This is interesting as through continuous
research in the field of talent development,
we seem better and better able to distinguish
those athletes who are athletically more gifted
than others at a specific age, but still struggle
to determine which athletes have the most
potential to become future internationals. The
potential of athletes to learn and improve,
for example by using reflection, turned out
to be an important predictor for athletes who
have improved their sport-specific skills (e.g.,
physiological, technical, tactical; Huijgen,
Elferink-Gemser, Post, & Visscher, 2009; Kan-
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nekens et al., epub ahead of print; Roescher,
Elferink-Gemser, Huijgen, & Visscher, 2010)
enough to make it to senior international
level. It should be acknowledged, however,
that the elite youth athletes in the present
study had already been identified as talented
in the opinion of coaches as they were all part
of a talent development program. Nonethe-
less, the formulas presented in chapter 6 and
the model in chapter 9 can still be used to
mirror an athlete’s use of self-regulatory skills
with the average of same-age peers (Chapter
6), or related to an athlete’s road to senior
competitive status (chapter 9).

The value of taking an individual ap-
proach in the field of talent development is
emphasized as well. Not only do athletes dif-
fer in their use of reflective thinking, they
all have personal characteristics and operate
in individual environments that interact as
a dynamical system (Newell, 1986). Special
attention is placed in chapter 9 on the en-
vironmental aspects of differences between
sports at transition age. Research on elite
youth sports should therefore be conducted
in agreement with the developmental phases
determined by the sport instead of relying on
chronological age.

Further, we add to the foundations
of the deliberate practice theory (Ericsson,
Krampe, & Tesch-Rémer, 1993). In line with
the assumption that athletes have to spend
extensive numbers of hours on deliberate
training over a period of at least 10 years,
the athletes in this thesis indeed invested
numbers of hours that came close to 10,000.
Furthermore, athletes had approximately 10
years of experience in their sport at the mo-
ment of transition. We therefore agree with
prior research that investing these large num-
bers of hours on training is a necessity for
elite youth athletes to attain senior interna-
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tional status, but also with Ericsson’s (2003)
proposition that cognitive involvement is
necessary in order to attain higher levels of
performance, as was shown in this thesis by
the increased use of reflection by the senior
internationals.

Limitations and recommendations for future
research

As mentioned above, the elite youth athletes
in the present study had already been iden-
tified as talented. Although we included the
possible influence of chronological age as a
covariate or interaction term in all our chap-
ters, the effect of being selected could not be
controlled for. Furthermore, all elite youth
athletes were in secondary schools with a
track offering them special provisions such
as flexibility in school timetable, more time
for homework, suspension or adaptations of
periodic exams to counteract delay incurred
by training and games, and supervision by a
mentor (Stichting LOOT & Sardes, 2001).
Although we assume that working on per-
formance improvement every day, which is
the case for elite youth athletes, will have
more impact on the use of self-regulatory
skills, and that regular secondary schools
provide their elite youth athletes with special
provisions as well, the influence of being part
of a school with such special provisions is un-
known.

Another limitation is related to the fact
that we present a rationale for why elite youth
athletes and regional athletes may benefit
from the time they spend on training related
to their development of self-regulatory skills;
however, we did not assess the relationship
with aspects of goal-setting and feedback.
This is an important recommendation to be
examined in future research and to include
when examining the effects of intervention
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studies in sports.

Furthermore, a self-report question-
naire was used to examine differences in
self-regulatory skill use. Although sufficient
validity and reliability measures for 11-to-
17-year-old youth has been found (chapter
10), there is discussion as to whether people
in general are able to report their thoughts
properly without being susceptible to giving
socially desirable answers (Eccles, in press;
Young & Strakes, 2006). Although we as-
sume that specifically elite youth athletes
must be capable of answering these ques-
tions adequately as they work on perfor-
mance improvement every day and therefore
may have a realistic idea about their learning
process, the limitations of using a self-report
questionnaire should be acknowledged when
interpreting our results. In addition, what we
know from these results is how often ath-
letes say they use self-regulatory skills, but
what they self-regulate and why they select a
specific step from a range of possibilities to
improve remains unclear. More qualitative
studies are therefore suggested for future re-
search adopting a more holistic perspective.
To elaborate, prior research showed that elite
youth athletes operate in their own personal
environment in which they are faced with
challenges at psychological, psychosocial,
athletic and academic levels which may affect
their performance (Wylleman, Alfermann, &
Lavallee, 2004). The ability to reflect may help
them to overcome the stress accompanied by
those challenges, and the ability to look be-
yond the established scope may improve ath-
letes’ performance (Aspinwall & Taylor, 1997;
Mezirow, 1991; Moon, 2003).

In this thesis, a positive relationship
between self-regulatory skill use and perfor-
mance is frequently cited. However, too much
self-regulation may have a downside and
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may lower performance outcomes. However,
to the author’s knowledge, no studies have
assessed the possible effects of this pheno-
menon. Furthermore, this thesis focused on
the role of self-regulation in the relationship
between sports and academia and empha-
sizes the value of sports participation for the
development of self-regulatory skills. How-
ever, not all 12-to-18-year-olds like sports or
will experience fun and success. Although not
examined, one of the rationales in this thesis
of why sport participation may be beneficial
is related to athletes’ familiarity with goal-set-
ting and feedback. These aspects are present
in other performance domains as well such

as in music, drama and art. Prior research on
music has already established that musicians
striving to make a living use self-regulatory
skills frequently (Nielsen, 2001).

Conclusions

The aim of this thesis was twofold: 1) to as-
sess the development and use of self-reg-
ulatory skills in elite youth athletes in the
relationship between sport and academic
performance, and 2) which self-regulatory
skills were most frequently used by the best
athletes and can determine who will become
a senior international in the future. In an at-
tempt to answer these questions, and based
on the results of this thesis, we conclude that:

= Elite youth athletes are academic
high achievers.

= Elite youth athletes report more frequent
use of self-regulatory skills and these
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skills may foster their sport and academic
performances.

= Spending a substantial number of hours
per week on training is beneficial for the
development of self-regulation, regardless
of the level at which sport is played, but
must be guided by qualified trainers.

= Reflection is considered to be a key factor
in the development of sport expertise and
has predictive value for those who have
the best chance of attaining senior inter-
national status.

= Reflection specifically becomes important
closer to the moment of transition, and in
guiding elite youth athletes towards this
moment an individual approach should
be adopted.

Implications for sports
practice, education and
development of expertise

These conclusions have some practical impli-
cations for trainers, coaches, talent scouts,
teachers, policy-makers, mainstream stu-
dents and athletes striving to reach the top.
Trainers, coaches and talent scouts should be
aware of the importance of reflective thin-
king during development and of their role as
coaches to stimulate athletes to set improve-
ment goals and to use reflection according-
ly. They should identify those athletes with
high and relatively low levels of reflection as
juniors and support those reporting low levels
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to develop reflective thinking, specifically to
prepare them for the moment of transition.
Autonomy-supportive coaching in which ath-
letes become involved in the process of goal-
setting and feedback and taking athletes’ de-
velopmental phases into account seem most
advantageous. Athletes with high levels of
reflection should be trusted by the coach and
coaches should let them take responsibility
for their own learning process. Furthermore,
athletes should be stimulated to use their
reflective thinking skills outside the sport
environment as well. So, trainers and coaches
are challenged to develop ways to support
elite youth athletes to use reflective thinking
to fulfill their full potential as athletes and
students. Furthermore, they should be aware
that junior nationals with high levels of reflec-
tion may still be able to make the transition
to senior international level and therefore
look further than their own selection. Last
but not least, the importance for athletes to
reflect on their own abilities should be ac-
knowledged.

For teachers, the most important
findings are related to the fact that physical
education classes can be used to develop self-
regulatory skills. Teachers can help students
to use self-regulatory skills between perfor-
mance domains simply by knowing whether
their students play sports, what other hobbies
they have, how they perform at school and
by asking them questions on how to combine
these domains in a autonomy supportive way.

Policy-makers should be aware of the
major benefits of sports for cognitive de-
velopment in youth. Children need to have
access to sports for a substantial number
of hours per week from an early age. These
hours should be incorporated into the physi-
cal education classes in primary and secon-
dary schools, and children should be provided



Chapter 11

242

with qualified sport teachers or trainers who
stimulate them to develop and use self-regu-
latory skills.

Mainstream students should be con-
scious of the benefits of using their self-regu-
latory skills within and between performance
domains. It may help them to exert more con-
trol over their learning process and to benefit
from the time they spent on learning. They
should develop these skills within their own
domain of expertise, which need not neces-
sarily be sport.

Elite youth athletes must be aware of
their own strengths and weaknesses, prior
experiences and of setting improvement goals
accordingly. The careers of several successful
sports-men underline the value of reflection
during training and competition. Ruud van
Nistelrooy, for example, kept an exercise book
in which he noted down important instruc-
tions received from his coach. Epke Zonder-
land knows exactly what to do to win a gold
medal and is able to decide during competi-
tion to change his high bar event based on
competitors’ performances and his personal
abilities. Further, elite youth athletes should
also be aware of their well-developed sense
of self-regulation and how it can also further
their performance in academia, but probably
also after their athletic career, later in life.

General discussion and conclusion
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Summary

This thesis assessed the relationship between the sport and academic performances
of 12-to 18-year-old youth. The results showed that elite youth athletes are more
often present in the pre-university academic system when compared with their less
athletically gifted peers. Elite youth athletes’ use of self-regulatory skills is sugges-
ted to be important in the relationship between sport and academic performances
as self-regulative learners are considered to learn more efficiently. This means that
elite youth athletes are generally highly aware of how to approach their learning

to improve by using prior knowledge and experiences for future actions, by setting
improvement goals and by acting accordingly. Specifically reflection as part of self-
regulation appears to be important for elite youth athletes. Moreover, the ability

to reflect upon previous actions and performances may help to predict who has the
most potential to reach the top. In addition, even though no causality questions
(i.e., have athletes who reached the top and score high on reflection developed their
reflective thinking through sport or do they possess an innate ability to reflect) can
be answered solely based on the results of the present thesis, it suggests that those
being active in sports may benefit from their participation as the sport environ-
ment seems highly suitable to develop self-regulatory skills due to its goal-setting

and feedback-oriented character.

Chapter 1 outlined what it takes for elite
youth athletes to commit to their dream to
reach the top in sports. To be able to become
one of those athletes that millions of people
are watching at during important global
games such as the Olympics or World Cham-
pionships, elite youth athletes need to invest
extensive numbers of training hours in a
period that is also charactarized by pressure
at school. In this chapter, the definition and
value of self-regulatory skills in this context
has been concisely discussed. Furthermore,
the purpose of this thesis to assess the role
of self-regulatory skills in the sport and aca-
demic performances of elite youth athletes

between 12 and 18 years, but also in typical
students has been presented.

In chapter 2, existing theories on self-
regulation are reviewed. The purpose of this
chapter was to examine whether self-regu-
latory skills may serve as an underlying fea-
ture for performance in sport and academia,
and whether there are differences between
self-regulatory skills that contribute most
to performance in sports or academia. This
chapter shows that although differences ex-
ist in concept, definition and measurement
between studies, all concepts seemed to be
based on the general assumption that lear-
ners must be able to set specific and perso-
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nal attainment goals that are based on prior
experiences in order to improve and are,
therefore, considered to be in general agree-
ment with Zimmerman’s definition of self-
regulated learning. According to Zimmerman,
self-regulative learners are metacognitively,
motivationally, and behaviorally proactive
participants in their own learning process.
They use prior knowledge and experiences to
set learning and improvement goals accor-
dingly, make a planning before performance,
monitor progression during performance, and
evaluate the process and results afterwards.
Furthermore, learners must be willing to
make an effort to improve and must believe
in their ability to improve. Zimmerman’s self-
regulated learning theory has been applied
to studies in sport and academia separately
and showed that those who were considered
to be high achievers in sport or academia re-
ported to use their self-regulatory skills more
frequently. Even though the exact develop-
ment of self-regulatory skills at school age
remains unclear, the possibility for transfer of
these skills between sports and academia has
been suggested, specifically when youth has
reached the age of 12. With regard to the last
aim of this chapter, results of the literature
showed that self-monitoring and reflection
were predictive for academic achievement,
whereas reflection, effort and self-efficacy
were most important in the sport setting.
Chapter 3 and 4 show that elite youth
athletes are actually performing better at
school than typical students, despite of pre-
vailing stereotypes of elite youth athletes
being low academic achievers in the past, and
which is still guiding with respect to profes-
sional soccer. This is demonstrated by the fact
that elite youth athletes are more frequently
enrolled in the pre-university system than is
the typical student and that participation in
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these high types of education is not accom-
panied by other difficulties such as repeating
class or an unsatisfactory average. Worth no-
ting in a historical perspective is the finding
that today’s elite youth athletes are even more
frequently part of the pre-university system
than their elite youth peers 14 years ago
(chapter 3). All together, this chapter posits
the possibility for self-regulatory skills to be a
promising venue for further investigation in
the relationship between sport and academic
performance.

The results of chapters 4 and 5 con-
firmed the propositions of chapter 3 that
self-regulatory skills may be underlying in the
relationship between sports and academia.
These chapters showed rather similar scores
between pre-university and pre-vocational
elite youth athletes, whereas pre-university
typical students had significantly higher self-
regulatory scores than the pre-vocational
typical student. Moreover, elite youth athletes
in the pre-vocational system outscored their
pre-university typical peers on reflection and
effort. This implies that they are more aware
of their own strengths and weaknesses and
how to approach their learning. Besides that
they are more willing to make an effort to
reach their goals. Based on these findings it
is suggested that taking part in elite youth
sports fosters the development and use of
self-regulatory skills as these skills were more
pronounced in elite youth athletes when com-
pared to typical students, regardless of aca-
demic level.

These findings are in line with those in
chapter 6 in which the development of self-
regulatory skills is assessed related to sport,
academic, and/or more general characteris-
tics. Reflection and effort turned out to be
most related to competitive level in sport.
This implies that athletes who play sports at
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higher competitive level increased in their
reflective scores between 12 and 17 years of
age whereas the reflective scores of those who
play sports at lower competitive level remain
stable in this period. In addition, the levels of
effort of those competing at high competitive
level decreased less than the levels of those
who compete at lower level. With respect to
academia it was found that the pre-university
students outscored their pre-vocational peers
on self-monitoring, evaluation and self-effi-
cacy and that the scores of the pre-univer-
sity students increased between 12 and 17
years. Furthermore, the results from chap-
ter 6 showed that those athletes who trained
more, regardless of the competitive level at
which sports is played, had higher scores on
planning, self-monitoring, reflection, effort
and self-efficacy than athletes who devoted
less time to training or did not participate

in sports at all and the scores of those who
trained more increased between 12 and 17
years of age. This implies that spending a
substantial number of hours per week on trai-
ning is beneficial for the use of self-regulatory
skills.

Chapters 7 to 9 focus on self-regulatory
skills in a talent development perspective.
Chapter 7 adresses the question if and which
self-regulatory skills can distinguish between
junior internationals (the best) and junior
nationals (the good) taking possible diffe-
rences of type of sport into account. With
respect to type of sport, the results show that
athletes taking part in individual sports (e.g.,
tennis, speed-skating) have higher scores on
planning and effort than the athletes playing
team sports (e.g., volleyball, basketball) and
differences between types of sport seem to
become more evident at higher competitive
level. With regard to differences between
junior internationals and junior nationals,
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the junior internationals reported to use
reflection more frequently than their natio-
nally competing peers. This implies that the
junior internationals are better able to set
improvement goals based on prior informa-
tion, experiences and their own strengths and
weaknesses to improve, thereby maximizing
performance improvements.

In chapter 8, the predictive value of
reflection is assessed. More specifically, this
chapter addresses the question whether elite
youth athletes’ use of reflection 2.5 years
before the transition from junior to senior
competitions may predict future competitive
level. The results showed that athletes who
reached senior international status had higher
scores on reflection 2.5 years before the tran-
sition. In this perspective junior competitive
level did not play a part, as junior nationals
who became senior internationals, and there-
by increased in competitive level, had similar
scores on reflection as the junior internatio-
nals who continued as internationals. This
was also the case for the junior athletes who
decreased in competitive level as their scores
were similar to the junior nationals who be-
came senior nationals. These changes in com-
petitive level were observed for 35% of the
elite youth athletes indicating that they were
not in the athletic track leading to their at-
tained senior competitive level and a relation-
ship with the use of reflection is suggested.

Chapter 9 extends these results in a
development perspective. In this chapter,
the scores on reflection of junior internatio-
nals and junior nationals were assessed in the
four-year period before transition from junior
to senior competitions. Measurements were
taken on a yearly basis which made it possible
to not only draw conclusions with respect to
the predictive value of reflection, but to also
assess its development during these talent
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years. The results showed that reflection re-
mained stable in the four-year period before
transition for those who finally achieved se-
nior internationals status as well as for those
who became senior nationals. However, those
who became senior internationals had higher
reflective scores than those who became na-
tionals, once again with junior competitive
level not playing a part. Twenty-eight percent
of the elite youth athletes were not in the
athletic track leading to their attained senior
competitive level. Those who decreased in
competive level from junior international to
senior national level had relatively low scores
on reflection and 75% of them decreased in
competitive level late in their talent years
(i.e., year before or moment of transition).
Those who increased in competitive level
from junior national to senior international
level had high scores on reflection and 30%
of them increased in competitive level at the
moment of transition. This implies that those
elite youth athletes who are initially identified
as being physically less gifted, but score high
on reflection are frequently able to improve
enough to ultimately become a senior inter-
national. Thus, those athletes who know best
which aspects to improve during training and
competition and to set personal improvement
goals accordingly by means of reflection are
more frequently able to attain senior inter-
national status. We therefore propose that
reflection can help to predict which athletes
have the best potential to attain senior inter-
national status already four years before tran-
sition.

As this thesis is based on the results
of the Self-Regulated Learning — Self-Report
Scale (SRL-SRS), chapter 10 adresses the va-
lidity and reliability of this questionnaire. The
results of two confirmatory factors analyses
supported the construct validity and the ana-
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lyses of reliability showed that the instrument
is reliable as well. It is therefore concluded
that the SRL-SRS is an appropriate and use-
ful tool for the assessment of self-regulatory
skills in 12-to 17-year-old youth.

In the general discussion in chapter 11,
main findings, implications and recommen-
dations for future research of this thesis are
presented. To summarize, the purpose of this
thesis was twofold: 1) to assess the develop-
ment and use of self-regulatory skills in elite
youth athletes in the relationship between
sport and academic performances (chapters 3
to 6), and 2) which self-regulatory skills were
most frequently used by the best athletes and
can help to predict who will become a senior
international in the future (chapters 7 to 9).

In conclusion

The following conclusions are drawn and give
an answer to the main propositions of this
thesis:

= Elite youth athletes, including soccer
players, are academic high achievers.

= More frequent use of self-regulatory skills
is reported by elite youth athletes than by
athletes competing at lower competitive
level or non-athletes. The use of self-regu-
latory skills may foster sport and acade-
mic performances.

= Spending a substantial number of hours
per week on training is beneficial for the
development of self-regulatory skills, ir-
respective of the level at which sports is
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played by the athlete.

= Reflection, which refers to the use of prior
knowledge and experiences to improve
future performance and to set attainment
goals accordingly, is considered to be a
key factor for sport expertise and has pre-
dictive value for those who have the most
potential to reach the top.

= Reflection seems to become specifically
important closer to the moment of transi-
tion and in guiding elite youth athletes an
individual approach should be adopted.

Both those working with youth, but also
students and athletes themselves should be
aware of the beneficial effects of using self-
regulatory skills and how it develops and can
be used to further performances in academia,
sports, and probably also later in life.
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Samenvatting

In dit proefschrift is gekeken naar de relatie tussen sport- en schoolprestaties van
jongeren in de leeftijd van 12 tot 18 jaar. De resultaten laten zien dat sporttalenten
vaker dan leeftijdsgenoten die niet als talent zijn aangemerkt een schoolopleiding
volgen op havo of vwo niveau. De reden voor het hoge percentage havo en vwo leer-
lingen onder de sporttalenten wordt gezocht in het gebruik van zelfregulatie door
deze jonge atleten. Dit betekent dat sporttalenten door het gebruik van zelfregu-
latie efficiénter leren doordat zij zich meer bewust zijn van het eigen leerproces,
vaker kennis en ervaringen uit het verleden gebruiken om ervan te leren, en beter
in staat zijn om op basis van deze informatie persoonlijke doelen te stellen om te
verbeteren. Vooral reflectie (een van de vaardigheden die onder zelfregulatie valt)
blijkt onderliggend aan de prestaties van sporttalenten en kan gebruikt worden om
te voorspellen welk talent de meeste kans maakt om de top te halen in de sport.
Ondanks dat dit proefschrift geen uitsluitsel kan geven of sporttalenten de hoge
mate van reflectie hebben aangeleerd in de sport of dat zij hiermee geboren zijn,
wijzen de resultaten van dit proefschrift in de richting van de voordelige effecten
van sportdeelname (ongeacht niveau) op de ontwikkeling van zelfregulatie. De

sportcontext lijkt uitermate geschikt voor deze ontwikkeling omdat jongeren
tijdens het sporten spelenderwijs kennis maken met het stellen van doelen en
continue feedback krijgen van de omgeving en de trainer.

In hoofdstuk 1 wordt een korte beschrijving
gegeven wat het betekent voor sporttalenten
om hun droom na te jagen om de top te
halen in de sport. Om uiteindelijk een van de
atleten op de Olympische Spelen of tijdens
WK’s te mogen zijn, moeten zij veel tijd be-
steden aan trainen in een periode waarin
ook de schoolprestaties belangrijk zijn. De
definitie en de mogelijke rol van zelfregulatie
in deze combinatie tussen sport en onder-
wijs wordt in dit hoofdstuk kort besproken.
Daarnaast wordt het uiteindelijke doel van
dit proefschrift gepresenteerd, namelijk om

de rol van zelfregulatie in kaart te brengen in
de relatie tussen sport- en schoolprestaties bij
sporttalenten in de leeftijd tussen 12 en 18
jaar, maar ook bij reguliere jeugd van dezelfde
leeftijd.

Hoofdstuk 2 omvat een literatuur-
onderzoek naar deze relatie. Wetenschap-
pelijke literatuur uit de afgelopen 15 jaar is
samengevat om de mogelijkheid te onder-
zoeken of zelfregulatie onderliggend zou
kunnen zijn aan de goede prestaties van
sporttalenten op school. De resultaten van
het literatuuronderzoek laten zien dat er veel
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verschillen zijn in de wijze waarop zelfregu-
latie is onderzocht, maar dat allen uitgaan
van de noodzaak om doelen te stellen die het
beste passen bij de persoonlijke sterke en
zwakke kanten en de leerwens. Deze opvat-
ting komt overeen met Zimmerman’s defini-
tie van zelfregulatie, namelijk dat zelfregula-
tief leren wordt bepaald door de mate waarin
men metacognitief, motivationeel en gedrags-
matig proactief deelneemt aan het eigen leer-
proces. Dit betekent dat op basis van kennis
en ervaring uit het verleden een leerdoel
wordt bepaald (reflectie), voorafgaand aan het
leren een planning wordt gemaakt (plannen),
dat tijdens het leren wordt gekeken of men
nog op schema ligt (monitoren), dat het leer-
proces en de prestatie naderhand worden
geévalueerd (evaluatie). Daarnaast is het be-
langrijk dat men gemotiveerd is om te willen
leren en verbeteren (inzet) en dat men ver-
trouwen heeft in het eigen kunnen en een
goede uitkomst (self-efficacy). Deze zelfregu-
latie theorie van Zimmerman is al toegepast
zowel in de sport als op school. In beide do-
meinen bleek succes samen te hangen met
een hogere mate van zelfregulatie, maar de
mogelijkheid voor het gebruik van zelfregula-
tie tussen de twee domeinen bleek niet onder-
zocht. Ook de ontwikkeling van zelfregulatie
is nog niet eenduidig in kaart gebracht, maar
men gaat er vanuit dat kinderen vanaf een
leeftijd van 12 jaar in staat zouden moeten
zijn om gebruik te maken van zelfregulatieve
vaardigheden tussen domeinen.

Hoofdstuk 3 en hoofdstuk 4 laten zien
dat de relatie tussen sport en schoolprestaties
ook echt blijkt te bestaan. Ondanks dat in
het verleden vaak is gedacht dat topsport en
onderwijs niet goed samengaan en dat voet-
ballers nog steeds kampen met het vooroor-
deel dat zij ‘dom’ zijn, blijken sporttalenten
(inclusief voetballers) vaker dan reguliere
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leerlingen een opleiding te volgen op havo of
vwo niveau zonder dat zij vaker blijven zitten
of slechtere cijfers halen. Een interessant
gegeven uit hoofdstuk 3 is dat sporttalenten
over de jaren heen beter zijn gaan presteren
op school. Meer specifiek zit de huidige groep
sporttalenten vaker op de havo of het vwo
dan hun getalenteerde leeftijdsgenoten 14
jaar geleden. De resultaten van dit hoofdstuk
wijzen op een mogelijke rol van zelfregulatie
in dit geheel.

De resultaten in hoofdstuk 4 en 5
onderstrepen bovengenoemde suggestie.
Sporttalenten binnen de havo en het vwo
hebben ongeveer gelijke scores op zelfregu-
latie als sporttalenten binnen het vmbo.
Echter, de scores van reguliere havo of vwo
leerlingen zijn wel degelijk hoger dan die van
reguliere leerlingen op het vmbo. Dit effect
wordt verklaard door de relatief hoge scores
van de vmbo sporttalenten op zelfregulatie.
Wanneer we hun scores vergelijken met die
van reguliere havo of vwo leerlingen scoren
zij zelfs hoger op de vaardigheden reflectie en
effort. Dit betekent dat zij zich meer bewust
zijn van het eigen leerproces en eerdere
kennis en ervaringen op basis waarvan zij
het leerproces inrichten. Daarnaast zijn zij
meer bereid om inspanningen te leveren
om de gestelde doelen ook echt te behalen.
Deze resultaten suggereren dat er een rela-
tie bestaat tussen sportdeelname (op hoog
niveau) en de ontwikkling van zelfregulatie
aangezien de zelfregulatieve vaardigheden
van sporttalenten beter ontwikkeld zijn dan
die van reguliere leerlingen waarin school-
niveau een onderschikte rol speelt.

Vergelijkbare resultaten zijn gevonden
in hoofdstuk 6. Dit hoofdstuk focust zich op
de ontwikkeling van zelfregulatieve vaardig-
heden in jongeren tussen de 12 en 17 jaar
waarbij rekening is gehouden met sport-
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niveau, aantal trainingsuren, schoolniveau,
zittenblijven en meer algemene factoren die
de ontwikkeling van zelfregulatie kan bein-
vloeden. Uit hoofdstuk 6 blijkt dat reflectie
en inzet het meest samenhangen met sport-
niveau. Meer specifiek steeg het gebruik van
reflectie van sporttalenten in de leeftijd van
12 tot 18 jaar terwijl dat van reguliere sport-
ers en niet-sporters gelijk bleef. Daarnaast
daalden de scores op inzet van de sport-
talenten minder sterk dan de scores van de
andere twee groepen in deze leeftijdsperiode.
In relatie tot schoolprestaties lieten de re-
sultaten zien dat jongeren die een opleiding
volgen op havo of vwo niveau in toenemende
mate monitoren en evalueren en meer ver-
trouwen hebben in het eigen kunnen (self-
efficacy) tussen 12 en 17 jaar en dat hun
scores hoger zijn dan die van leeftijdsgenoten
op het vmbo. Daarnaast blijken jongeren die
meer tijd besteden aan sport per week zich
meer bewust van de eigen sterke en zwakke
kanten op basis waarvan een planning ge-
maakt wordt, meer te monitoren tijdens
het leren en hebben zij ook meer inzet en
vertrouwen gedurende het leerproces dan
jongeren die minder tijd besteden per week
aan sport. Deze resultaten staan los van het
niveau waarop gesport wordt en het gebruik
van bovengenoemde zelfregulatieve vaardig-
heden neemt toe naarmate ze ouder worden.
Concreet betekent dit dat sportdeelname in
uren per week voordelig lijkt te zijn voor de
ontwikkeling en het gebruik van zelfregulatie.
Bovenstaande hoofdstukken dragen bij
aan discussies die de meerwaarde van sport-
deelname onderstrepen op de leerprestaties
van jongeren. De hoofdstukken 7 tot en met
9 focussen meer op de rol van zelfregulatie
voor de ontwikkeling van talent in sport.
Hoofdstuk 7 richt zich hierbij op de vraag of
en welke aspecten van zelfregulatie onder-
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scheidend zijn tussen sporttalenten op het
hoogste (jeugd internationals) en op een na
hoogste (sporttalenten in regionale selecties)
niveau. In de analyses in hoofdstuk 7 is be-
wust rekening gehouden met het type sport
(team of individueel) waarin de sporttalenten
actief zijn. Met betrekking tot deze factor
scoren sporttalenten in individuele sporten
zoals tennis en schaatsen hoger op planning
en inzet dan sporttalenten die een teamsport
beoefenen (bijvoorbeeld volleybal en basket-
bal). De verschillen tussen individuele en
teamsporters worden groter naarmate het
sportniveau hoger wordt en lijken verklaard
te kunnen worden door verschillen in de

aard van de sport. Wanneer we kijken naar
verschillen op zelfregulatie tussen de jeugd
internationals en de sporttalenten in regio-
nale selecties blijken de jeugd internationals
meer te reflecteren op het eigen leerproces en
de prestaties dan de sporttalenten in regio-
nale selecties. Dit betekent dat de jeugd inter-
nationals beter in staat zijn om persoonlijke
doelen te stellen gebaseerd op eerdere kennis,
ervaringen en de eigen sterke en zwakke
punten waardoor zij efficiénter leren en dus
meer leren in dezelfde tijd.

In hoofdstuk 8 wordt gekeken of re-
flectie een voorspeller kan zijn voor welke
sporttalenten uiteindelijk de top zullen gaan
halen. In dit hoofdstuk zijn de scores op re-
flectie van senior internationals en senioren
die uitkomen op landelijk niveau met elkaar
vergeleken op het moment dat zij junior
waren en nog 2,5 jaar te gaan hadden tot de
overstap naar de senioren. De resultaten laten
zien dat degenen die uiteindelijk internatio-
nals zijn geworden hoger scoorden op re-
flectie dan degenen die uiteindelijk niet zijn
geselecteerd om Nederland te vertegenwoor-
digen tijdens internationale evenementen
zoals EK’s, WK’s en de Olympische Spelen en
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dat dit los staat van het sportniveau dat zij als
junior hadden. Meer specifiek bleken sport-
talenten in regionale selecties die in staat
waren om genoeg te verbeteren om uiteinde-
lijk een senior international te worden verge-
lijkbare scores op reflectie te hebben als jeugd
internationals die ook senior internationals
zouden worden. Een vergelijkbaar resultaat
werd gevonden voor de jeugd internatio-

nals die uiteindelijk niet de internationale
senioren top hebben gehaald. De scores op
reflectie voor deze groep dalers in sportniveau
was vergelijkbaar met de groep sporttalenten
in regionale selecties die uiteindelijk ook lan-
delijk zullen blijven sporten als senioren. In
totaal bleek 35% van de sporttalenten nog te
wisselen in sportniveau tussen hun jaren als
talent en het uiteindelijke senioren niveau.
Relaties met het gebruik van reflectie lijken
evident.

Hoofdstuk 9 borduurt voort op deze
bevindingen en breidt ze verder uit door niet
alleen de voorspellende waarde van reflectie
te onderzoeken, maar ook de ontwikkeling
van reflectie in de 4 jaar voordat sporttalen-
ten de overstap moeten maken naar de se-
nioren. De resultaten laten zien dat reflectie
stabiel blijft in deze 4 jarige periode vooraf-
gaande aan de overstap. De scores van de
latere senior internationals zijn echter wel sig-
nificant hoger dan die van de atleten die later
op landelijk niveau zullen acteren. Wederom
blijkt junior sportniveau (jeugd international
of sporttalent in een regionale selectie) van
ondergeschikt belang. In totaal wisselt 28%
van de sporttalenten in deze 4 jarige periode
nog van sportniveau waarbij het grootste
percentage van de jeugd internationals daalt
naar landelijk niveau een jaar voor, of op het
moment van de overstap naar de senioren.
Ongeveer een derde van de sporttalenten die
stijgen in sportniveau van regionaal niveau
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naar senior internationaal niveau doet dit op
het moment van de overstap. Dit betekent
dat door goed te reflecteren sporttalenten

die in eerste instantie zijn aangemerkt als
minder talentvol zichzelf toch voldoende
hebben verbeterd om uiteindelijk op interna-
tionaal niveau te kunnen acteren. Hoofdstuk
9 concludeert daarom dat sporttalenten die
zich het meest bewust zijn van welke vaardig-
heden zij moeten verbeteren en aanwenden
tijdens trainingen en wedstrijden en op basis
hiervan persoonlijke doelen stellen (reflec-
tie), vaker in staat blijken te zijn om door te
breken en de top te halen. Het gebruik van
reflectie is daarom een belangrijke voorspeller
voor het behalen van de top, maar lijkt ook
trainbaar.

Aangezien de resultaten van dit proef-
schrift verkregen zijn door gebruik te maken
van de Self-Regulated Learning — Self-Report
Scale (SRL-SRS) onderzoekt hoofdstuk 10
de validiteit en de betrouwbaarheid van deze
vragenlijst. Verschillende analyses in dit
hoofdstuk tonen aan dat zowel de construct
en content validiteit even als 3 maten van be-
trouwbaarheid als voldoende kunnen worden
beschouwd. Hierdoor is de SRL-SRS een ge-
schikt en bruikbaar instrument om zelfregu-
latie in 12 tot 17 jarige jongeren te onder-
zoeken.

In hootdstuk 11 worden de belangrijk-
ste resultaten, de betekenis van deze resul-
taten en aanbevelingen voor toekomstig
onderzoek besproken. Samenvattend was het
doel van dit proefschrift om enerzijds de ont-
wikkeling en het gebruik van zelfregulatie in
de relatie tussen sport- en schoolprestaties in
kaart te brengen (hoofdstuk 3 tot en met 6)
en anderzijds om aan te geven welke zelfregu-
latieve vaardigheden het meest bijdragen aan
het verschil tussen de absolute top (inter-
nationals) en de atleten die dat niveau net
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niet aankunnen, zowel voor junioren als voor
senioren en de voorspellende waarde van zelf-
regulatie (hoofdstuk 7 tot en met 9).

Conclusies

Onderstaande conclusies zijn in hoofdstuk
11 gepresenteerd en sluiten aan bij boven-
genoemde doelen:

= Sporttalenten (ook voetballers) presteren
vaak goed op school.

= Sporttalenten maken vaker gebruik van
zelfregulatie dan reguliere jongeren en dit
gebruik lijkt voordelig te zijn voor hun
prestaties in de sport en op school.

= Jongeren die meer sporten (ongeacht het
sportniveau) hebben beter ontwikkelde
zelfregulatieve vaardigheden dan jonge-
ren die minder vaak of niet sporten.

= Reflectie blijkt een belangrijke bepaler en
voorspeller voor het sportniveau van de
atleet zowel op junioren als op senioren
leeftijd.

= Reflectie lijkt belangrijker te worden rich-
ting het moment van de overstap naar de
senioren en het is belangrijk om atleten
op individuele basis richting deze over-
stap te begeleiden.

Dit proefschrift benadrukt daarom het belang
voor zowel trainers en leraren die met jeugd
werken als voor studenten en sporttalenten
zelf om bewust te worden van de voordelige

Summary /Samenvatting

effecten van het gebruik van zelfregulatie.

Ze kunnen hiervan profiteren in verschillende
domeinen zoals in de sport, op school en
waarschijnlijk ook later in het leven.

Summary /Samenvatting
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Gedurende dit project heb ik meerdere keren
uitgekeken naar het moment waarop ik het
dankwoord mocht gaan schrijven. Al tijdens
het project, maar zeker nu, zijn er zo veel
mensen die ik mijn dank verschuldigd ben.

Allereerst wil ik alle jongeren bedanken die
gedurende meerdere jaren de vragenlijs-
ten hebben ingevuld. De resultaten van dit
proefschrift zijn uiteindelijk gebaseerd op
de gegevens van ongeveer 3000 jongeren,
maar zeker 8000 metingen zijn verzameld.
Zonder de bereidheid van deze jeugd om tijd
te maken voor het invullen van de lijst had
dit proefschrift niet bestaan. Daarnaast wil
ik hen bedanken voor de leuke gesprekjes
voorafgaand en na afloop van het invullen
van de vragenlijst. Meerdere keren heb ik me
verbaasd over het bewustzijn dat zij op jonge
leeftijd al hebben en de wijze waarop zij hun
toekomst willen vormgeven. ‘Een profcontract
op je 16° bij een topclub zegt nog niets. Ik moet
me echt nog bewijzen. Maar tegelijkertijd ook
de speelsheid in hun benadering zoals dat
bij de leeftijd past. ‘Hey, ik heb soms vaak en
heel vaak soms’ (opmerking van een van de
sporttalenten bij het invullen van de vragen-
lijst met de antwoordcategorieén bijna nooit
— soms — vaak — bijna altijd). Door de indi-
viduele gesprekjes en benadering van deze
jongeren besef ik heel goed dat ondanks dat
dit proefschrift gebaseerd is op de gemiddelde
scores van hen allen, ieder traject naar de top
en ieder talent uniek is. Ik wens hen allen het
allerbeste en een (letterlijk) gouden toekomst.
Dit geldt zowel voor de sporttalenten, maar
zeker ook voor de reguliere jongeren die heb-
ben bijgedragen aan dit proefschrift.
Daarnaast wil ik alle deelnemende
scholen bedanken te weten: Willem Bleau,
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't Noordik, Echnaton, het Calandlyceum, het
Veluwscollege, het Beekdallyceum, VMBO 't
Venster, het Segbroek, het Sint Joris College,
het Carmelcollege, het Stedelijk lyceum, het
H.N. Werkmancollege, OSG Sevenwolden,
CVO 't Goot, Thorbecke Voortgezet Onder-
wijs, Trevianum, het Prisma Leidsche Rijn col-
lege, College Den Hulster, het College Weert-
Cranendonck, Landstede Thomas a Kempis
college, het Melanchthon, het IJsselcollege,
en het Dr. Nassau College locatie Penta, Quin-
tus en Norg. Mijn bijzondere waardering gaat
uit naar mijn contactpersonen binnen deze
scholen die erg goed werk voor de leerlingen
verrichten. Ook heb ik het gevoel dat ik met
sommigen een persoonlijke band heb opge-
bouwd vanuit een gemeenschappelijke inte-
resse. Bedankt voor de medewerking en het
vertrouwen in dit onderzoek en keep up the
good work! In dezelfde context wil ik Rudmer
Heerema en Jacques van Santen van Stichting
LOOT bedanken voor de samenwerking en
het jarenlange vertrouwen in dit onderzoek.

In een vroeg stadium van dit onder-
zoek wil ik graag Jaime Lopez, Mark Mons-
ma, Geert Slot en Nicolette van Veldhoven
bedanken. Van hen allen heb ik tijdens mijn
stage bij NOC*NCF vaardigheden geleerd
die ik later in dit onderzoek heb kunnen ge-
bruiken. Daarnaast is de fantastische tijd als
stagiaire bij NOC*NSF me goed bijgebleven.
Mijn bijzondere dank gaat uit naar mijn oud
stagebegeleider Mark Monsma voor de posi-
tieve invloed die hij heeft gehad op mijn per-
soonlijke ontwikkeling.

Van Bewegingswetenschappen Gro-
ningen wil ik graag al mijn collega’s bedanken
omdat de deur altijd openstond om kennis te
delen. Vooral mijn collega’s Barbara, Rianne,
Michel, Wouter, Tynke, Gerwin, Yvonne en
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later Tamara ben ik dankbaar voor de samen-
werking tijdens maar ook na werktijd in cafés,
op tennisbanen of elders. Ook met mijn (oud)
studenten Sanne, Ilse, Shanna, Diederik,
Marisa, Ilse, Wouter, Gerdien, en Iris heb ik
een gezellige tijd gehad tijdens de metingen.
Bedankt voor jullie inspanningen! Mijn dank
gaat ook uit naar degenen die mij geholpen
hebben met het corrigeren van mijn Engels.
Ondanks dat ik veelal te horen heb gekregen
dat het echt wel mee valt zouden mijn artike-
len niet gepubliceerd zijn zonder jullie hulp.
Jim Burkitt, Joe Baker, Julia Harvey, Zeffie
Evers and Hanneke Meulenbroek, thank you
for your editorial suggestions that have im-
proved my papers.

Ook wil ik graag de mensen uit mijn
leescommissie, Paul Wylleman, Geert Savels-
bergh en Roel Bosker bedanken evenals de
andere leden van de oppositie. Op het mo-
ment van dit schrijven weet ik nog niet hoe
zwaar jullie het me gaan maken tijdens mijn
verdediging, maar ik heb er vertrouwen in dat
het een mooie en eveneens leerzame ervaring
gaat worden.

Werkgerelateerd ben ik natuurlijk het
meeste dank verschuldigd aan Chris Visscher
en Marije Elferink-Gemser. Beste Chris, op
het moment van mijn promotie komen we
elkaar al circa 7 jaar bij Bewegingsweten-
schappen tegen. Zeven jaar waarin ik ontzet-
tend veel geleerd heb en waarin jij een zeer
belangrijke rol hebt gespeeld. Ik zou de om-
vang van dit proefschrift nodig hebben om
alle leuke en leerzame momenten uiteen te
kunnen zetten, maar het liefst omschrijf ik
onze samenwerking in slechts enkele zinnen.
Ik ben blij met de vrijheid en het vertrouwen
die ik gedurende dit project heb gekregen
zowel in richting, uitvoering als in keuzes om
dingen er nog extra bij te doen. De democra-
tie in de samenwerking vond ik erg bijzonder
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en heb ik altijd als heel motiverend ervaren.
Toch blijft vooral jouw talent om altijd de
rode draad van het geheel te kunnen blijven
herkennen in mijn soms wat wollige schrij-
ven een grote bijdrage aan de kwaliteit van
dit boekje. Maar boven alles wil ik je bedank-
en voor alle kansen die je me geboden hebt.
Ik realiseer me goed dat het een zeldzaam-
heid is dat iemand je vanuit je studie zo veel
mogelijkheden biedt. Chris, BEDANKT!

Beste Marije, of eigenlijk lieve Marije,
voor mij was je meer dan alleen een copro-
motor en een gouden team met Chris. Niet
alleen ben je erg goed in je werk en ben je
eigenlijk stiekem altijd een beetje mijn voor-
beeld geweest, je bent ook een fijn mens om
mee om te gaan. Door jouw inbreng is niet al-
leen het niveau van mijn proefschrift omhoog
gegaan, maar ook heb ik als mens binnen de
wetenschap erg veel van je geleerd. Eigenlijk
zijn er te weinig woorden om jouw invloed
op mijn carriére te beschrijven, maar jouw
eeuwige vertrouwen, positiviteit en persoon-
lijke betrokkenheid waardeer ik het meest.
Daarnaast wil ik graag je echtgenoot Arjan
bedanken voor zijn inspanningen die heb-
ben bijgedragen aan dit proefschrift, maar
ook voor de gezelligheid tijdens congressen,
bijeenkomsten en tijdens het klussen in Veen-
huizen.

Ook Sido en Christine wil ik graag
bedanken voor hun bijdrage aan dit proef-
schrift, maar boven alles voor de jarenlange
vriendschap. Betere vrienden kan ik me niet
wensen en als ik aan lieve mensen denk dan
denk ik aan jullie gezinnetje.

Lieve Larisa, ook jou ken ik al jaren en
hoe leuk is het dat jij dan de vormgeving van
dit proefschrift hebt gedaan. De uiteindelijke
looks zijn voor mij op dit moment nog een
volledige verrassing, maar ik ben ervan over-
tuigd dat ik het super ga vinden.
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Lieve Yvonne, wat werden mijn werk-
dagen gezelliger (en even productief) toen jij
bij Bewegingswetenschappen kwam werken.
Ik ben dan ook erg blij dat je mijn paranimf
wilt zijn. Daarnaast bedank ik je voor de
warme vriendschap (we hebben zelfs samen-
gewoond), de gezellige uitjes in Oslo en Liver-
pool, jouw wetenschappelijke inbreng en jouw
bijdrage als paranimf. Voor wat betreft de
publicatie samen: die gaat er zeker nog komen
net als jouw promotie.

Lieve Rosan, wat ben ik trots op joul!
Ondanks dat je weet dat jij bepaalde keuzes
in je leven maakt waar ik me niets bij voor
kan stellen vind ik het zo knap dat je geheel je
eigen weg kiest en je hart volgt. Ik vind het zo
leuk om te zien dat je sinds ik naar Groningen
bent vertrokken zo'n eigen leven hebt opge-
bouwd en een eigen karakter hebt ontwikkeld.
Hierin kies je absoluut niet de makkelijkste
weg, maar de voor jou beste weg en daar heb
ik veel bewondering voor. In de afgelopen
jaren had ik me geen liever zusje kunnen
wensen. lk ben erg blij met onze band en het
feit dat je tijdens mijn promotie naast me wilt
staan als paranimf.

Lieve papa en mama, ik heb het jullie
wel eens vaker gezegd en geschreven, maar
ik ben jullie zo dankbaar voor alles wat jullie
voor me gedaan hebben in mijn leven. Van
een sterke basis in een hecht gezin, de on-
voorwaardelijke steun, de bereidheid om
altijd te zoeken naar oplossingen, de eeuwige
interesse in al mijn bezigheden tot de hulp
aan dit proefschrift. Tk weet dat jullie trots op
me zijn, maar zonder jullie was het me echt
nooit gelukt. Als ouders hebben jullie het in
mijn ogen echt perfect gedaan!

Lieve oma’s, helaas zullen er 2 lege
stoelen zijn tijdens de verdediging van mijn
proefschrift. Ik had jullie er beide zo graag bij
gehad. Oma Nel, je zou hebben genoten van
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de dag en alle aandacht die ook jij zou hebben
gekregen. Je zou zo trots zijn geweest en ik
zou hebben genoten van dit tafereel.

Oma Jopie, ik zou trots geweest zijn op jouw
aanwezigheid. Dat is meer dan genoeg.

Lieve Ziko, wat zijn wij een leuk
stelletjel Onze dagelijkse werkzaamheden en
de weg er naartoe zijn net zo verschillend als
ons beider uiterlijk, maar aan de basis is onze
denkwijze, manier van humor en liefde voor
elkaar zo gelijk. Ik heb veel respect voor het
leven wat jij hebt opgebouwd en het begrip
en vooral geduld dat je voor me hebt gehad
tijdens alle uren werk aan dit proefschrift en
bijkomstige emoties. Ik waardeer ontzettend
dat je me hierin onvoorwaardelijk hebt ge-
steund, maar bovenalles dat ik weet dat je van
me houdt.
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