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Abstract 

The concepts of deliberate practice (Ericsson, Krampe, & Tesch-Römer, 1993) and deliberate play (i.e., 

informal youth-led sport play with peers, but without a coach, such as backyard soccer, basketball in the 

driveway; Côté, Baker, & Abernethy, 2007) have been influential on research into the acquisition of ath-

letic expertise. Deliberate practice was defined to be undertaken for the extrinsic motive to achieve an 

improved performance, with the further criteria that it be physically and mentally highly effortful and 

not inherently enjoyable. Deliberate play was defined to be highly enjoyable and to be undertaken for 

the intrinsic motive to maximize enjoyment. However, the authors ascribed these attributes a priori to 

athletes’ involvement in the activities but did not empirically measure the ascribed attributes. In this 

study, we examined whether these a priori pre-supposed attributes are underpinned by empirical corre-

spondence in youth athletes. A total of 208 athletes (13.6 years; SD = 2.6) from several sports reported 

their motives and inherent enjoyment of coach-led practice and youth-led sport play in a questionnaire. 

The empirical findings did not provide support for some of the premises of the definitions of deliberate 

practice and deliberate play. Inherent enjoyment was high in both activities and did not differ. Youth 

athletes’ motives to engage in both sport activities comprised a broad multi-dimensional spectrum in-

cluding health, general fitness, aesthetic experiences, social interaction, and recreation from daily hassle, 

not just performance or inherent enjoyment. Within the performance motive for coach-led practice, the 

intrinsic component was very pronounced while the extrinsic component was not. Furthermore, more 

successful youth athletes showed less empirical correspondence with premises of the deliberate practice 

concept than less successful athletes. The findings suggest that the definitions of deliberate practice and deliber-

ate play should be empirically substantiated, rather than defining them by untested a priori premises. 
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Introduction 

The concept of deliberate practice (Ericsson et 

al., 1993) and the Developmental Model of 

Sport Participation (DMSP; Côté et al., 2007) 

have been the most popular (i.e., most-cited) 

frameworks for talent development in the sport  

 

science literature (Bruner, Erickson, Wilson, &  

Côté, 2010). The heart of both concepts is the  

role of different types of developmental sport 

activities. While both approaches agree that ex-

tensive deliberate practice is necessary to  
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develop athletic expertise, they differ in the pro-

posed childhood/adolescent sport activities.  

Ericsson et al. (1993) suggested that domain-

specific deliberate practice should begin early in 

childhood to achieve expertise. By contrast, 

Côté et al. (2007) proposed little or no deliber-

ate practice and extensive ‘deliberate play’ in 

various sports during childhood and adolescence 

to achieve expertise.  

In the original articles on these concepts, 

four criteria appeared to be critical to the defini-

tion and distinction of deliberate practice and 

deliberate play (Table 1): Supervision by a 

coach, domain-specificity, athletes’ goals and 

motives to engage in the activity, and their en-

joyment in the activity. 

 

        Table 1. Characteristics of deliberate practice (Ericsson et al., 1993) and deliberate play (Côté et al., 2007) in sports. 

 Deliberate Practice Deliberate Play 

Supervision, feedback, 

corrections 

Supervised, instructed and monitored by 

a coach; coach-led, externally regulated 

Not supervised by a coach; youth-led, in-

trinsically regulated 

Sport-specificity In the athlete’s main sport In various sports 

Motives to participate Extrinsic, instrumental to improving per-

formance and winning 

Intrinsic, child’s own interest in the ac-

tivity itself, maximize inherent enjoy-

ment 

Inherent enjoyment Not inherently enjoyable High inherent enjoyment 

Effort Full attention and concentration, tasks 

near or beyond current capability, high 

physical and maximal mental effort 

N.A. 

 

Deliberate practice in sports can be defined 

as sport-specific practice that is designed, in-

structed, and monitored by a coach (i.e., coach-

led; Ericsson et al., 1993; also Ericsson, 2002, 

2006, 2014; see Ericsson, 2003, 2007, 2013, 

2016, 2019 for descriptions specific to athletic 

expertise). Young athletes engage in deliberate 

practice for the purpose of improving their per-

formance. Deliberate practice consists of fre-

quent repetitions and corrections of a task near 

or beyond the athlete’s current capability, is 

physically and mentally highly effortful and not 

inherently enjoyable. Ericsson et al. (1993) al-

lowed that participants may perceive enjoyment 

from the anticipated improved performance, but 

not from the practice activity itself. They sug-

gested that deliberate practice was the most ef-

fective activity in improving performance and 

should therefore be maximized.  

Côté et al. (2007) adopted Ericsson et al.’s 

definition of deliberate practice and contrasted it 

with deliberate play (also Côté & Erickson, 

2015; Côté, Baker, & Abernethy, 2003; Côté, 

Lidor, & Hackfort, 2009; Côté, Turnnidge, & 

Evans, 2014; Côte & Hay, 2002; Erickson, 

Côté, Turnnidge, Alan, & Vierimaa, 2017). De-

liberate play is the involvement in informal 

sports play with peers (such as playing leisure 

time backyard soccer, street hockey, basketball 

in the driveway, ice-hockey on a frozen lake, 

etc.). It is not designed or supervised by a coach 

but by the participants themselves (i.e., youth-

led). Children and adolescents engage in delib-

erate play activities for the purpose of maximiz-

ing inherent enjoyment in the activity itself and 

not for the purpose of improving performance. 

Participation is freely chosen and intrinsically 

motivated by the child’s own interest in the ac-

tivity. Participants regulate intrinsically what to 

do and how to do it and they adapt the rules of 

the original formal sports to ensure maximiza-

tion of enjoyment. Côté et al. (2007) proposed 

that extensive childhood/adolescent deliberate 

play in various sports facilitates later intrinsic 

motivation, prolonged engagement and long-

term development of elite performance. 

One of the issues of both definitions (Côté et 

al., 2007; Ericsson et al., 1993) is that the au-

thors ascribed some of the central components 

of their definitions to children’s and adoles-
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cents’ involvement in deliberate practice and de-

liberate play, but did not empirically measure 

the ascribed attributes. Specifically, the re-

searchers made assumptions about the presence 

or absence of children’s/adolescents’ motive to 

improve performance, intrinsic or extrinsic mo-

tivation, and the presence or absence of per-

ceived inherent enjoyment, but these assump-

tions were not underpinned by empirical meas-

urement. The purpose of the present study is 

therefore to provide an empirically substantiated 

description of coach-led practice and peer-led 

sports play of young competitive athletes.  

Ericsson et al. (1993) proceeded in four steps. 

(1) They developed criteria defining deliberate 

practice by way of a synthetic a priori (Kant, 

1787) (task-specific, teacher-led, purpose to im-

prove performance, high effort and low pleasure 

in the activity; Ericsson et al., 1993, pp. 367-

372). (2) Violinists reported their perceptions of 

different music-related activities regarding rele-

vance to improving performance, required ef-

fort, and inherent enjoyment (pp. 373-374). (3) 

Out of a number of activities that met the crite-

ria of the a priori definition of deliberate prac-

tice, Ericsson et al. (1993) chose “practice 

alone” as a supposed empirical indicator of de-

liberate practice (while omitting other activities, 

pp. 375, 380). (4) The violinists (mean age 23 

years) belonged to three groups who differed in 

the potential for future long-term performance 

that their teachers ascribed to them. To test pre-

dictions of their deliberate practice hypothesis, 

Ericsson and colleagues compared the groups 

regarding their self-reported amount of “practice 

alone” accumulated from 4 to 18 years of age 

(p. 379). That is, (4.1) the authors assumed that 

the musicians’ estimates of the activity’s effect 

on performance directly implied that this was 

their purpose of engaging in it. Next, (4.2) by 

summing up the hours from 4 to 18 years of age, 

Ericsson and colleagues extrapolated this (as-

cribed) motive and the perceptions of the adult 

violinists to the engagement during childhood 

and adolescence. For example, the authors’ 

claims implied that the effort, lack of enjoyment 

and motives to engage in practice were identical 

in a 6-year old child as in a 23-year old music 

academy student. Finally, (5) the attributes of 

deliberate practice were extrapolated to other 

domains including sports (pp. 371-372, 387-

391; also Ericsson, 2003, 2013, 2016). 

Côté et al. (2007, pp. 185-187) referenced lit-

erature on general non-sport childhood play and 

extracurricular engagement while introducing 

the DMSP. They then extrapolated these char-

acteristics and outcomes to sporting deliberate 

play. Empirical evidence on the ascribed attrib-

utes of deliberate play in sports is, however, 

lacking to date. 

 
Earlier Sport Science Research 
Unsurprisingly, some of the defining criteria 

have been debated in the literature. For exam-

ple, deliberate practice in sports may include in-

dividual or team practice (Helsen, Starkes, & 

Hodges, 1998; Ward, Hodges, Williams, & 

Starkes, 2007). Ericsson et al. (1993) focused on 

“practice alone” for their empirical study be-

cause young musicians typically have one 

weekly lesson with their teacher and they prac-

tice tasks instructed by the teacher between the 

meetings. “Practice with others” also fully met 

the defined criteria for deliberate practice. The 

authors omitted “practice with others” in their 

empirical study because they assumed (but did 

not empirically substantiate) that the learner has 

little or no control over the availability of others 

for practice. This latter assumption does not ap-

ply to youth sports because the multiple weekly 

practice sessions of young athletes are typically 

done as group practice with the coach. Thereby, 

doing a coach-instructed exercise, such as prac-

ticing the serve in tennis or a somersault in 

gymnastics, does not change its nature and turn 

it into non-deliberate practice by another team-

mate doing the same exercise. Accordingly, sev-

eral studies on deliberate practice in sports that 

were co-authored (Duffy, Baluch, & Ericsson, 

2004; Hutchinson, Sachs-Ericsson, & Ericsson, 

2013; Law, Côté, & Ericsson, 2007) or super-

vised by Ericsson (Ureña, 2004) subsumed di-

verse individual and group activities as indica-

tors of deliberate practice.  

Next, both the framework of deliberate prac-

tice and the DMSP regarded the intention to im-

prove performance and the perception of inher-

ent enjoyment as a dichotomous contrast: Strong 
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motive to improve performance and no inherent 

enjoyment in deliberate practice versus no mo-

tive to improve performance but high inherent 

enjoyment in deliberate play. However, athletes 

typically perceive highly demanding and effort-

ful deliberate practice as highly enjoyable (Hel-

sen et al., 1998; Hodges & Starkes, 1996; 

Young & Salmela, 2010).  

Of particular interest are athletes’ goals and 

motives. Ericsson et al. (1993) as well as Côté et 

al. (2007) clearly attributed the goal to improve 

performance through deliberate practice to be an 

extrinsic motive (e.g., Ericsson et al., 1993, p. 

368: “Engagement in deliberate practice is not 

inherently motivating. Performers consider it in-

strumental in achieving further improvements in 

performance”; Côté et al., 2007, p. 186, Table 

8.1: “Deliberate practice: Done to achieve a fu-

ture goal”; p. 187: “[…] external reasons such 

as improving performance […].”). However, 

other research has suggested that engaging in 

the improvement of one’s performance may 

have intrinsic and extrinsic motivational compo-

nents. For example, athletes may perceive pleas-

ure and satisfaction from the factual or antici-

pated result of a high performance and subse-

quent outcomes such as social recognition and 

prestige (Ericsson et al., 1993, pp. 370, 374). 

But they may, as well, perceive pleasure and 

satisfaction from the activity itself of learning 

and working on their performance (e.g, Duda & 

Nicholls, 1992; Pelletier et al., 1995; Thomas & 

Güllich, 2019; for a review: Vallerand, 2007).  

Athletes’ performance motive is often re-

garded in association with the aim to perform in 

competitions (just as in musicians, Ericsson et 

al., 1993, pp. 372-374, 382, 388). Intrinsic and 

extrinsic components of the motive to compete 

and to perform in competitions therefore merit 

closer reflection. Côté and colleagues (Côté et 

al., 2007; Erickson et al., 2017) assumed that 

competition games within deliberate play were 

intrinsically motivated, in that the focus was on 

the act or process of competing while “adult-

driven structured sport” was extrinsically moti-

vated because the focus was on the result of 

winning (Erickson et al., 2017, pp. 401-402).  

Drawing on Tenbruck’s (1978) “anthropol-

ogy of acting”, Emrich and Prohl (2008) worked 

out an anthropological interpretation of acting in 

sports competitions. In short, only uncertainty of 

processes and results of actions can invigorate 

persistent incitement, interest, attention, and en-

gagement in an activity (i.e., the “unresolved 

task” so to say; consistent: Ericsson et al., 1993, 

p. 367). Sports competitions are a cultural insti-

tution where athletes attempt to master a move-

ment task while the opposing party attempts to 

hinder the successful performance of the move-

ment task, where the task and permitted actions 

are defined by sport-specific rules. Thereby, 

sports competitions are able to ensure persistent 

uncertainty of the processes and results even at 

increasing levels of mastery and performance. It 

is this paradox that many athletes particularly 

love: Investing extensive time and effort to in-

crease the certainty of one’s performance to 

then purposefully seek out situations that jeop-

ardize the certainty of their performance—com-

petitions.  

The implication is that action in competition 

is not only instrumental to winning, but the act 

of competing itself possesses a value of its own 

that is the more up-valued the more uncertain its 

success is. Hence, success in a competition is 

not just an end of competing, but it is also a 

means to the end of enabling the act of compet-

ing for the success. The conclusion for the pre-

sent study is that the distinction between the sit-

uation (being competing, the result is uncertain) 

and the results (winning or losing, placing) and 

subsequent outcomes (social recognition, pres-

tige) of the competition has relevant implica-

tions to athletes’ different motives for compet-

ing, both in competition games within deliberate 

play and formal, organized competitions. Ath-

letes may seek out competitions because they 

experience pleasure and satisfaction from the 

excitement and thrill of the uncertainty of the 

situation of the competition or from its results 

and subsequent outcomes. 

Finally, both Ericsson et al. (1993) and Côté 

et al. (2007) considered only a narrow range of 

motives focusing on (a) the pursuit of an im-

proved performance and (b) experiencing enjoy-

ment, which were viewed as poles of just one 

dimension (the performance-enjoyment dichot-

omy). Research has, however, shown since as 
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early as the 1960s (e.g., Kenyon, 1968; Schmid, 

Gut, Conzelmann, & Sudeck, 2018) that goals 

and motives for engaging in different sport ac-

tivities are typically multi-dimensional and in-

clude a composition of different motives such as 

social interaction, pleasure in the physical acti-

vation, distraction and recreation from the strain 

of the daily routine, health and fitness, physical 

appearance, aesthetic experiences, and perfor-

mance/competition. It is thus questionable 

whether young athletes’ goals and motives for 

engaging in different sport activities can be ade-

quately described by the “performance vs. en-

joyment dichotomy” alone.  

 

Purpose of the Present Study 

The present study addresses the issues discussed 

above by considering multi-dimensional goals 

and motives for engaging in coach-led practice 

and youth-led sport play, taking account of po-

tential intrinsic and extrinsic components of the 

“performance” motive, while also considering 

the perception of effort and inherent enjoyment 

in each activity. The purpose was to investigate 

to what extent the premises of the definitions of 

deliberate practice and deliberate play are un-

derpinned by empirical correspondence in youth 

athletes. In addition, we wanted to examine 

whether athletes competing at higher levels 

showed greater correspondence to Ericsson et 

al.’s (1993) and Côté et al.’s (2007) premises 

than their lower performing peers, as expected.  

 
Methods 

Participants 

Participants were 208 competitive youth athletes 

(age M = 13.6 years; SD = 2.6; 66 females), 101 

of whom were members of an elite sport school 

accredited by the German Olympic Sports Con-

federation and the Rhineland-Palatine ministry 

of education, and 107 were from five other re-

gional sport clubs. The youth athletes partici-

pated in game sports (n = 169; badminton, bas-

ketball, golf, handball, soccer, tennis and volley-

ball) and non-game sports (n = 39; artistic gym-

nastics, dance, equestrian, judo, race cycling, 

taekwondo, track and field athletics). On aver-

age, they had been practicing their main sport 

for 8.6 years (SD = 3.2) and competing for 7.6 

years (SD = 3.3) and were currently engaging in 

8.0 (SD = 4.1) hours/week of sport-specific 

coach-led practice. Twenty-five were competing 

at a national level, 128 at regional / federal state, 

42 at a district / county level and 13 below the 

district / county level. 

One hundred and eighty-one participants 

(87%) engaged in youth-led play in their main 

sport for 9.0 years (SD = 3.5; currently 2.4 

times/week [SD = 1.4]). One hundred sixteen 

athletes (56%) participated in other sports. Of 

these, 95 engaged in coach-led practice in other 

sports for 5.4 years (SD = 2.7; currently 1.6 

times/week [SD = 1.1]), 64 in competitions for 

4.9 years (SD = 2.5), and 73 in youth-led play in 

other sports for 6.0 years (SD = 3.1; currently 

1.4 times/week [SD = 0.9]). The sports that were 

most often reported as other sports were soccer 

(n = 17), basketball (n = 15), tennis (n = 15), 

handball (n = 13), swimming (n = 12) and vol-

leyball (n = 11). 

 
Procedure 

The athletes completed a paper-and-pencil ques-

tionnaire that included sections addressing their 

developmental sport activities, their goals and 

motives for current participation, and their per-

ceptions of these activities. The data were col-

lected in small groups in a quiet setting super-

vised by members of the research team so they 

could provide clarification and assistance as 

needed. Participants were verbally informed 

about the voluntary nature and anonymity of 

participation. Their parents/guardians were 

given an information sheet about the procedure 

of the study and an informed consent form. Ac-

tive informed consent was provided for all in-

vited athletes. The study received ethical ap-

proval from the institutional ethics committee 

(No. 2019/17). 

 

Developmental sport activities. Engagement in 

the different types of sport activities were esti-

mated using a previously described instrument 

(Güllich & Emrich, 2014; Thomas & Güllich, 

2019). Respondents reported their starting age 

for coach-led practice and for competitions in 

their respective main sport and their practice 
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amount through the last twelve months (hours/ 

week). They also reported whether or not they 

participated in youth-led play in their main sport 

and in coach-led practice and/or youth-led play 

in other sports and in each case the age of start 

and cessation (if applicable) of an activity as 

well as the amount of engagement (frequency as 

times/week). It is important to note that we gave 

detailed verbal instructions and examples to the 

participants to define exactly each type of sport 

activity (coach-led practice: the practice ses-

sions with your coach that you attend in your 

sport club or sport academy week by week, for 

example Monday, Tuesday, Thursday 5-7 p.m.; 

youth-led play: for example, when you kick 

around with friends in the schoolyard or play ta-

ble tennis with friends in the park in your leisure 

time, without a coach or any instruction of a 

coach to do so). 

 

Goals and motives. We used the original German 

version of the Bernese Motives and Goals Inven-

tory for exercise and sport activity (BMZI; Lehnert, 

Sudeck, & Conzelmann, 2011; see Schmid et al., 

2018 for the English version). The 24-item inven-

tory was developed to measure target-group spe-

cific goals and motives in seven areas: (1) Perfor-

mance and competition (PerfComp), (2) enjoy-

ment of the physical activation (PhysActiv), (3) 

physical fitness and health (FitHealth), (4) phys-

ical appearance and weight reduction (Phys-

App), (5) aesthetic experiences (i.e., to experi-

ence beautiful and harmonious movements; 

Aesth), (6) social interaction (subdivided into 

two components: interaction and communica-

tion while pursuing an activity [SocInt] and the 

opportunity to establish new social contacts/re-

lationships through the activity [SocCont]), and 

(7) catharsis (distraction and recreation from 

daily routine; Cath). We omitted dimension (4) 

“physical appearance and weight reduction” be-

cause we expected that these competitive youth 

athletes would not consider it applicable to them 

and might perceive these questions as unserious.  

The stem “Why do you participate in … 

coach-led practice in your main sport / youth-

led play in your main sport / coach-led practice 

in other sports / youth-led play in other sports?” 

was followed by different phrases tied to the 

motive dimensions, such as: “Because I enjoy to 

be competing with other participants”; “To 

achieve goals in sports”; “Because of the enjoy-

ment of being in motion”; “Primarily for health 

reasons”; “Primarily to do something for my 

physical fitness”; “Because it offers me opportu-

nities for beautiful movements”; “To do some-

thing in a group”; “To make new friends”; “To 

reduce stress”; “To distract myself from the 

strain of the daily routine”. Response scales 

were 7-point Likert scales from 0 “does not cor-

respond at all” to 6 “corresponds exactly.”  

We were particularly interested in potential 

intrinsic and extrinsic components of the perfor-

mance motive. In the BMZI, the performance 

motive is partly connected with performance in 

competitions as a potential goal of participants. 

Two of the four items of the original BMZI di-

mension “performance / competition” reflect the 

intrinsic competition motive related to the situa-

tion of the competition (as opposed to its re-

sults) and were extracted separately: “To experi-

ence the exciting and thrilling situations in a 

competition” and “Because I enjoy to be com-

peting with other participants” (hereafter: Comp-

Intr). Furthermore, we added four items while 

maintaining the identical stem and response for-

mat. They were supposed to reflect the extrinsic 

competition motive related to the result of the 

competition (“Because it gives me satisfaction 

to achieve a higher placing than other partici-

pants” and “Because it gives me satisfaction to 

outperform other participants”; hereafter: 

CompExtr) and the intrinsic motive to be prac-

ticing on one’s performance (“Because it gives 

me pleasure to be working on my performance”; 

“Because I enjoy to be working on the improve-

ment of my performance”; PerfIntr). Note that 

CompIntr and CompExtr reflected exactly the 

distinction Côté et al. (2007, 2009; Erickson et 

al., 2017) and Ericsson et al. (1993) discussed. 

A confirmatory factor analysis with varimax ro-

tation revealed a total cleared variance of 70.4% 

and acceptable factor loadings of 0.84 and 0.68 

(PerfIntr), 0.89 and 0.66 (CompExtr) and 0.82 

and 0.56 (CompIntr). 

 

Perceptions of the sport activities. The youth 

athletes reported how much inherent enjoyment 
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they perceived while they were doing each of 

the sport activities (drawing on the instrument 

of Ericsson et al., 1993; Helsen et al., 1998; and 

Hodges & Starkes, 1996, but on a 5-point Likert 

scale from 0 “no enjoyment at all” to 4 “very 

much enjoyment”). We explicitly instructed the 

participants verbally to relate “inherent enjoy-

ment” in an activity exclusively to their percep-

tion of the activity itself while doing the activity 

and to explicitly blank out any perception rela-

tive to expected results or outcomes of the activ-

ity (cf. Ericsson et al., 1993, pp. 368, 372). Fur-

thermore, mean physical and mental effort (atten-

tion, concentration) were reported for each sport 

activity on a 15-point scale from 6 “very, very 

light” to 20 “very, very hard”. This scale was 

adapted from the CR-15 Session RPE scale (re-

ported perceived exertion; Borg, 1982) which the 

athletes were familiar with from the continuous 

monitoring of their training. The idea of using a 6-

20 scale rather than, for example, 0-10, was that 

the hardiness of competitive athletes’ training is 

actually virtually never “0” which was intuitively 

better represented by the 6-20 scale.  

 

Reliability. Cronbach’s alpha was determined 

for the dimensions of the BMZI. Internal con-

sistency was acceptable for all dimensions 

(0.66<alpha<0.79) except for the dimension 

“pleasure in the physical activation” (PhysActiv, 

alpha = 0.30) which was therefore omitted from 

subsequent analyses. In addition, 67 athletes 

participated in a retest after four weeks. Retest 

reliability was acceptable for all variables (de-

velopmental sport activities 0.96<rtt<1.00; goals 

and motives 0.88<rtt<0.98; perceptions of activ-

ities 0.72<rtt<0.99). 
 
Data Analysis 

Descriptive statistics include means and stand-

ard deviations. We conducted three further anal-

yses. First, goals, motives and perceptions were 

compared between the activity types using 

paired t-test (coach-led practice and youth-led 

play in the main sport and other sports). Second, 

goals, motives and perceptions of the activities 

were compared between athletes with different 

performance levels, as reflected by their compe-

tition level. For this analysis, performance level 

was dichotomised by a median-split (regional or 

higher competition level and below). We carried 

out preliminary 2-factorial ANOVAs (age, per-

formance level) which revealed no significant 

interactive effects of age and performance level 

on goals, motives or perceptions of the activi-

ties. We therefore compared performance 

groups with unpaired t-test. Third, potential as-

sociations between effort and inherent enjoy-

ment were examined by Spearman’s correlation 

analyses within each activity type. All analyses 

concerning youth-led play in the athlete’s main 

sport and other sports and coach-led practice in 

other sports included only the athletes who were 

currently still involved in the activity (n = 174, 

n = 68 and n = 68). 

Bortz and Schuster (2010, pp. 156-162) 

demonstrated that the parametric t-test is very 

robust towards deviations from the original as-

sumptions regarding symmetry of data distribu-

tion (given n30) and scaling of the data (ordi-

nal versus interval scale, given >4-point scales) 

and can be used for the present data.  

Although analyses involved multiple hypothe-

sis testing among sets of partly related perceptions 

and motives, we decided not to adjust for potential 

alpha accumulation (e.g., Bonferroni adjustment). 

First, Côté’s and Ericsson’s and their colleagues’ 

perception was dimensionally very clear, in that 

they regarded the performance motive and per-

ceived enjoyment as a one-dimensional dichot-

omy associated with extrinsic motivation to en-

gage in deliberate practice and intrinsic motivation 

to engage in deliberate play. Second, the motive 

dimensions of the BMZI were only weakly to 

moderately correlated (main sport coach-led prac-

tice 0.06≤rs≤0.56, youth-led play 0.00≤rs≤0.47, 

other sports coach-led practice 0.08≤rs≤0.46, 

youth-led play 0.25≤rs≤0.49).  

Effect sizes are reported as Cohen’s d and cor-

relation coefficients. Analyses were performed 

with SPSS 26.0. All statistical hypothesis testing 

was two-tailed. A value of p < 0.05 was consid-

ered statistically significant. 
 
Results 

Figure 1 highlights the exerted effort (A) and in-

herent enjoyment (B) in each of the types of 

sport activities. The physical effort in coach-led 
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practice in the athlete’s main sport was rela-

tively high but not maximal, while mental effort 

(attention, concentration) was not particularly 

high. Physical and mental effort was generally 

perceived as significantly greater in coach-led 

practice than in youth-led play (main sport: Co-

hen’s d = 0.92; other sports: d = 0.92) and phys-

ical effort was greater in the athlete’s main sport 

than in other sports (coach-led practice: d = 

0.51; youth-led play: d = 0.53). The inherent en-

joyment (Figure 1B) was very high in each of 

the sport activities and there was no significant 

difference between any of the activity types. In 

particular, inherent enjoyment did not differ be-

tween coach-led practice and youth-led play.

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 1. Youth athletes’ exerted physical and mental (attention, concentration) effort (left: A; scale: 

6 to 20) and experienced inherent enjoyment (right: B; scale 0 to 4) in different types of sport activi-

ties. Descriptive statistics for the entire sample (means, error bars represent standard deviations); 

paired t-test: ** p < 0.01. Range of variables: Physical effort (left to right): 7-20, 6-20, 9-20, 6-19; 

mental effort: 7-19, 6-19, 6-18, 7-17; enjoyment: 0-4, 0-4, 1-4, 1-4. 
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Figure 2. Youth athletes’ goals and motives to engage in different types of sport activities (scale: 0 to 6). Descriptive 

statistics for the entire sample (means, error bars represent standard deviations); paired t-test: * p < 0.05, ** p < 0.01.

 

The youth athletes’ goals and motives to en-

gage in each of the sport activities are shown in 

Figure 2. All dimensions of motives were pre-

sent to a considerable extent for coach-led prac-

tice in the athlete’s main sport as well as for all 

the other types of sport activities. Even among 

these competitive athletes, the motives to en-

gage in main-sport coach-led practice and in the 

different other sport activities were clearly 

multi-dimensional. Interestingly, the intrinsic 

component of the motive to be working on the 

performance improvement (PerfIntr) was a par-

ticularly pronounced motive for engagement in 

coach-led practice in the athlete’s main sport 

while the extrinsic motive to outperform others 

in competition (CompExtr) was not. Further-

more, the motives to be working on one’s per-

formance (PerfIntr) as well as to enjoy the situa-

tion of the competition (CompIntr) were consid-

erable motives for engagement in youth-led 

sport play. Finally, engaging in social interac-

tion (SocInt) and general health and fitness  

 

(FitHealth) were considerable motives for all 

types of sport activities.  

Coach-led practice differed from youth-led 

play in the main sport in significantly higher 

values of all performance / competition-related 

motives (PerfComp d = 0.74; PerfIntr d = 0.83, 

CompIntr d = 0.46; CompExtr d = 0.31) and 

lower motives for social interaction, establishing 

new social relationships, having aesthetic expe-

riences, and distraction and recreation from the 

daily routine (SocInt d = 0.37; SocCont d = 

0.27; Aesth d = 0.26; Cath d = 0.14). Coach-led 

practice and youth-led play in other sports did 

not differ significantly in any motive. Coach-led 

practice in the main sport differed from coach-

led practice in other sports in a higher composite 

performance / competition dimension (Perf-

Comp d = 0.53), stronger intrinsic motives to 

improve performance and to compete (PerfIntr  

d = 0.84; CompIntr; d = 0.38) and a weaker mo-

tive to establish new social relationships (SocCont; 

d = 0.51). 
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Table 2. Perceived inherent enjoyment, physical and mental effort, and goals and motives to  

engage in main-sport coach-led practice and youth-led play among youth athletes with higher 

 and lower performance level (regional or higher competition level vs. below). Group comparison:  

d = Cohen’s d; ** p < 0.01. 

 

 
Higher  

competition level 
Lower  

competition level 
 

 M SD M SD d, p 
Main sport coach-led practice      

Perception      
Inherent enjoyment (scale 0 to 4) 3.78 0.49 3.47 0.84 0.52** 
Physical effort (scale 6 to 20) 16.48 1.98 15.89 2.35 0.29ns 
Mental effort (scale 6 to 20) 13.92 2.56 13.80 2.66 0.05ns 

Motives and goals (scale 0 to 6)      
Performance, competition 4.13 1.17 4.06 1.25 0.06ns 

Performance intrinsic 4.99 1.08 4.50 1.23 0.44** 
Competition intrinsic 3.70 1.58 3.78 1.52 0.06ns 
Competition extrinsic 2.43 1.81 3.76 1.62 0.77** 

Fitness, health 3.21 1.55 3.21 1.38 0.00ns 
Social interaction 3.58 1.37 2.69 1.64 0.63** 
Establish new social relations 2.17 1.80 2.92 1.83 0.42** 
Aesthetic experiences 2.47 1.82 2.75 1.53 0.16ns 
Catharsis 2.73 1.38 3.40 1.45 0.48** 

Main sport youth-led play      
Perception      

Inherent enjoyment (scale 0 to 4) 3.75 0.60 3.58 0.62 0.28ns 
Physical effort (scale 6 to 20) 14.16 2.47 14.09 2.89 0.03ns 
Mental effort (scale 6 to 20) 11.01 2.26 11.51 3.32 0.20ns 

Motives and goals (scale 0 to 6)      
Performance, competition 3.22 1.21 3.64 1.26 0.35ns 

Performance intrinsic 3.68 1.67 4.49 1.33 0.51** 
Competition intrinsic 3.09 1.38 3.40 1.57 0.22ns 
Competition extrinsic 1.90 1.91 3.12 1.90 0.64** 

Fitness, health 3.10 1.70 3.38 1.27 0.18ns 
Social interaction 4.08 1.42 3.23 1.76 0.57** 
Establish new social relations 2.78 1.87 2.96 1.77 0.09ns 
Aesthetic experiences 2.72 1.60 3.18 1.68 0.28ns 
Catharsis 2.85 1.46 3.65 1.38 0.56** 

 

The athletes who achieved higher and lower 

performance levels are compared in Table 2. 

Youth athletes competing at higher levels expe-

rienced significantly greater inherent enjoyment 

in the coach-led practice in their main sport (d = 

0.52), their intrinsic motive to be working on 

their performance was stronger regarding coach-

led practice (PerfIntr d = 0.44) but weaker re-

garding youth-led play in their main sport (d = 

0.51). In both coach-led practice and youth-led 

play in their main sport, the higher performing 

athletes had a weaker extrinsic motive to outper-

form others (CompExtr d = 0.76 and d = 0.64) and 

also to distract and recreate from the daily routine 

(Cath d = 0.48 and d = 0.56), but a significantly 

stronger motive to engage in social interaction 

(SocInt d = 0.63 and d = 0.57) compared to their 

lower performing peers. Finally, the athletes with 

higher performance levels had a weaker motive to 

establish new social relationships in main-sport 

coach-led practice (SocCont d = 0.42). The perfor-

mance groups did not differ significantly in any 

perception or motives for coach-led or youth-led 

engagement in other sports (not displayed in the 

table). 

Inherent enjoyment was widely uncorrelated 

to physical and mental effort within main sport-

specific practice (rs = 0.01; rs = -0.04) and youth-

led play (rs = 0.10; rs = 0.04) as well as within 

coach-led practice (rs = -0.01; rs = 0.01) and 

youth-led play in other sports (rs = 0.37, p < 0.01; 

rs = 0.06). There was only one significant correla-

tion (youth-led play in other sports) and it indi-

cated that greater physical effort was associated 

with greater inherent enjoyment. 
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Discussion 

The original definitions of deliberate practice 

(Ericsson et al., 1993) and deliberate play (Côté 

et al., 2007) were very influential, in that most 

of the sport science research investigating the 

acquisition processes underpinning high perfor-

mance has relied on these frameworks. Ericsson 

et al. and Côté et al. similarly ascribed—but did 

not empirically measure—defined attributes to 

deliberate practice and deliberate play and these 

characteristics were interpreted to be causal to 

the proposed outcomes (Ericsson et al., 1993: 

performance; Côté et al., 2007: future intrinsic 

motivation, prolonged engagement and perfor-

mance). However, the present findings do not 

provide support for some of the central premises 

underlying the definitions of deliberate practice 

and deliberate play. First, inherent enjoyment in 

coach-led practice was just as pronounced as in 

youth-led play and did not differ. Second, the 

motives of the competitive youth athletes to en-

gage in sport-specific coach-led practice and in 

other types of sport activities were clearly multi-

dimensional and cannot be adequately described 

by a one-dimensional “performance-enjoyment 

dichotomy.” Third, competitive youth athletes 

were foremost motivated to engage in sport-spe-

cific coach-led practice by intrinsic motives 

such as the pleasure and satisfaction they expe-

rience while working on their performance, 

while experiencing the exciting situations in a 

competition, and while engaging in social inter-

actions, rather than extrinsic motives such as 

winning in competitions. This was even more 

pronounced in athletes achieving higher perfor-

mance levels—that is, the more successful 

youth athletes exhibited even less empirical cor-

respondence with the premises of the frame-

works of deliberate practice and the DMSP than 

the less successful athletes. Fourth, motives re-

lated to performance and competition, but also 

social interaction and general health and fitness 

were considerable in youth-led sport play as 

well. Fifth, effort and inherent enjoyment were 

widely uncorrelated within the various sport ac-

tivities. 

Ericsson, Côté and their colleagues might 

object (as Ericsson did in several occasions; 

e.g., Ericsson, 2014, 2016, 2019) that we may 

not have recorded “proper” (or “actual”) delib-

erate practice in their terms. For example, delib-

erate practice is, by definition, undertaken for 

the extrinsic motive of achieving improved per-

formance and is not inherently enjoyable. So, if 

athletes engaged in practice for intrinsic motives 

and / or enjoyed practice it was not ‘proper’ de-

liberate practice. Likewise, Côté and colleagues 

might object that deliberate play is by definition 

more inherently enjoyable than deliberate prac-

tice. So, if inherent enjoyment was not higher in 

deliberate play, it was not ‘proper’ deliberate 

play. These objections would, however, clearly 

be circular reasoning that prevents their hypoth-

eses from empirical testing. In addition, the pre-

sent study adhered stringently to the original 

definitions of the activities and our methods cor-

responded closely to the protocol Côté, Ericsson 

and Law (2005) suggested. Above that, the defi-

nition of the different sport activities and re-

cording of their attributes also corresponded 

closely to the methods of studies Côté and/or 

Ericsson themselves authored (Baker, Côté, & 

Abernethy, 2003; Baker, Côté, & Deakin, 2005; 

Barreiros, Côté, & Fonseca, 2013; Duffy et al., 

2004; Ericsson et al., 1993; Hutchinson et al., 

2013; Law et al., 2007; Soberlak & Côté, 2003). 

Our methods were only refined in one aspect, in 

that coach-led practice and youth-led play were 

not only distinguished in the athlete’s respective 

main sport but also in their engagement in other 

sports. 

It would be interesting to reflect our findings 

against earlier research that investigated the pro-

posed effects of the ascribed attributes of delib-

erate practice and deliberate play on the hypoth-

esised outcomes (Ericsson et al., 1993: perfor-

mance; Côté et al., 2007: future intrinsic moti-

vation, prolonged engagement and perfor-

mance). However, this reflection was not possi-

ble because the question has not been empiri-

cally investigated in competitive sports to date, 

simply because these attributes of the activities 

were not empirically recorded. However, studies 

have investigated the different postulated out-

comes of the activities of deliberate practice and 

deliberate play themselves. For example, while 

empirical evidence supporting the suggested 

positive effect of childhood deliberate play on 
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later, adolescent intrinsic motivation (Côté et 

al., 2007, 2009; Côté & Erickson, 2015; Erick-

son et al., 2017) is lacking up to date, dissenting 

empirical findings have been variously pub-

lished (Hendry & Hodges, 2019; Hendry, 

Crocker, & Hodges, 2014; Thomas & Güllich, 

2019). Furthermore, the DMSP framework sug-

gested an association of childhood deliberate 

play with prolonged engagement while referring 

to retrospective studies involving youth ice 

hockey players (Wall & Côté, 2007) and swim-

mers (Fraser-Thomas, Côté, & Deakin, 2008). 

However, dropouts and engaged ice hockey 

players did not differ significantly in earlier de-

liberate play (Wall & Côté, 2007). The swim-

mers who persisted had, on average, about 0.3 

to 1.1 more weekly hours of youth-led swim-

ming through childhood and adolescence com-

pared to the dropouts (Fraser-Thomas et al., 

2008). The latter study did, however, not con-

sider withdrawal from sport in general, but only 

sport-specific dropout from swimming. Never-

theless, the dropout group of swimmers engaged 

in an average of 2.8 other sports at the time of 

quitting swimming. On the other hand, based on 

a 10-year longitudinal study, Butcher, Lindner, 

& Johns (2002) showed that coach-led engage-

ment in various sports was associated with per-

sistent engagement and less dropout from sport 

in general. 

Relative to the postulated effects of the 

amounts of both deliberate play and deliberate 

practice on later performance, empirical find-

ings are heterogeneous and inconsistent. Rele-

vant studies are reviewed in Table 3. Both activ-

ities correlated with later performance in some 

studies but not in others. For example, positive 

correlations of childhood / adolescent youth-led 

sport play with later performance were noted in 

several studies of players in game sports, while 

results from many other studies including the 

same sports and a variety of others showed that 

youth-led play was not correlated or was nega-

tively correlated with performance (Table 3). 

The accumulated amount of main sport-specific 

coach-led practice had a strong effect on perfor-

mance differences in most of the studies com-

paring extreme contrast performance groups 

within junior or adult age. Furthermore, among 

the studies comparing narrower performance 

bandwidths, sport-specific coach-led practice 

correlated with junior performance in many 

cases and also – but more modestly – with adult 

performance as far as moderate performance 

levels up to the national level were involved. 

However, within the highest performance 

ranges, i.e., in the studies comparing adult world 

class and national class, the accumulated 

amount of sport-specific coach-led practice was 

mostly not correlated or was negatively corre-

lated with performance, while the amount of 

non-specific coach-led practice in other sports 

consistently facilitated the development of 

world class performance (Table 3).  

In summary, central attributes supposed to 

define and distinguish deliberate practice and 

deliberate play were not reflected by empirical 

correspondence among competitive youth ath-

letes in the present study. In addition, the pre-

sumed effects of these ascribed attributes on hy-

pothesised outcomes are empirically unstudied 

up to date. Finally, empirical findings from ex-

isting studies investigating the suggested effects 

of the amounts of deliberate practice and delib-

erate play on performance were inconsistent, but 

in parts falsified central tenets of both frame-

works.  
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Table 3. Effects of developmental amounts of coach-led practice and youth-led sport play in the athlete’s main 

sport and in other sports on performance among adult (A) and junior (B) athletes.(1) Symbols: o: no relevant effect 

(Cohen’s ǀdǀ < 0.20); +: positive effect; –: negative effect. Single symbol (+/–): weak effect (0.20 ≤ ǀdǀ < 0.50); dou-

ble symbol (+ +/– –): medium effect (0.50 ≤ ǀdǀ < 0.80); triple symbol (+ + +/– – –): strong effect (ǀdǀ ≥ 0.80).(2)  

 

(A) ADULT PERFORMANCE  Main sport Other sports 

 Sports (3) coach-led youth-led coach-led youth-led 

Narrow / medium bandwidth of compared performance levels (4) 

World class vs National class 

Güllich, 2014 Field hockey (m) – – o + + + 

Güllich, 2017 Multiple sports –  + + o 

 Cgs sports – – –  + + + o 

 Game sports – –  + + + + 

 Combat sports – – –  + + + – 

 Art. comp. sports – – –  + + – 

 Other types – – –  + + + o 

Güllich, 2018 Track and field – – + + + o 

Güllich, 2019 Soccer (f) – – + + + + + + o 

Hardy et al., 2013 Multiple + o + + 

Hornig et al., 2016 Soccer (m) – o + o 

Johnson et al., 2006(5) Swimming o  + +  

Moesch et al., 2011 Cgs o    

National class, Regional class and below Regional class 

Baker et al., 2005 Triathlon (m) + +    

 Triathlon (m) + + +    

Baker et al., 2006 Triathlon (m) +    

 Triathlon (m) + + +    

Barreiros et al., 2013 Multiple sports o o + + 

Berry et al., 2008 Football (m) + + + + + + + 

Cathey & French, 2014 Baseball (m) + + +    

Coutinho et al., 2014 Volleyball + +    

Drake & Breslin, 2017 Field hockey (f) + + +   

Harris, 2008 Bowling + + + + +   

Helsen et al., 1998 Soccer (m) + +    

 Soccer (m) + + +    

 Field hockey (m) o    

 Field hockey (m) + +    

Hendry & Hodges, 2018 Soccer (m) o + + +   

Hendry et al., 2018 Soccer (m) + + +   

Hodges et al., 2015 Triathlon + +    

Hornig et al., 2016 Soccer (m) + + o o o 

Memmert et al., 2010 Game sports + – –   

 Game sports – – –   

 Game sports – – – –   

Roca et al., 2012 Soccer (m) + + +   

 Soccer (m) + + + + +   

 Soccer (m) + + + + + +   

Smith, 2012 Basketball (f) – – –   

Extreme contrast performance levels (4) 

Baker et al., 2003 Game sports + + + – –   

Baker et al., 2005 Triathlon (m) + + +    

Baker et al., 2006 Triathlon (m) + + +    

Bruce et al., 2013 Netball (f) + + +  – – – – – – 

Coutinho et al., 2016 Volleyball (m)   + + o 

 Volleyball (f)   o o 

Da Matta, 2004 Volleyball (f) + + +    

Duffy et al., 2004 Darts (m) + + + o   

 Darts (f) + + + + + +   

Helsen et al., 1998 Soccer (m) + + +    

 Field hockey (m) + + +    

Hornig et al., 2016 Soccer (m) + o + o 

Weissensteiner et al., 2008 Cricket (m) + + + – – o 
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Table 3, continued.    

 (B) JUNIOR PERFORMANCE  Main sport Other sports 

 Sports (3) coach-led youth-led coach-led youth-led 

Narrow / medium bandwidth of compared performance levels (4) 

World class vs National class 

Güllich & Emrich, 2014(6) Multiple sports + +  o – 

 Cgs sports + + +  o – 

 Game sports +  o o 

 Combat sports +  o o 

 Art. comp. sports +  – o 

 Other types + +  – – 

Güllich, 2018(6) Track and field + o o o 

National class, Regional class and below Regional class 

Baker et al., 2012 Handball (m) o    

 Handball (f) o    

Ford & Williams, 2012 Soccer (m) + + +   

Ford et al., 2009 Soccer (m) – + + +   

Ford et al., 2010 Cricket (m) + + + + +   

Haugaasen et al., 2014 Soccer (m) +    

Hendry, 2012 Soccer (m) + + + –   

 Soccer (m) + o   

 Soccer (m) o +   

Hendry & Hodges, 2018 Soccer (m) + + o   

Hendry et al., 2018 Soccer (m) o o   

Mendes et al., 2018 Volleyball (m) –  – – –  

San & Lee, 2014 Swimming + + + o   

Young & Salmela, 2010 Track and field (m) +    

 Track and field (m) + +    

Extreme contrast performance levels (4) 

Ford et al., 2009 Soccer (m) + + + +   

Hutchinson et al., 2013 Ballet + + +    

Ward et al., 2007 Soccer (m) + + + – – – – – – – – – 

Weissensteiner et al., 2008 Cricket (m) + + – o o 

 Cricket (m) + + + + + + + 

Young & Salmela, 2010 Track and field + + +    

 

Notes. (1)Systematic search for studies in electronic data bases and citation chains through Dec. 31, 2018. Inclu-

sion of original study reports that compared athletes across higher and lower performance levels within a defined 

age category and sex on one or more predictors. World class: Top ten in international championships (Olympic 

Games, world, continental championships); National class: national team, national squad, 1st national league, na-

tional championships; Regional class: 2nd national division to regional, federal state, provincial championships. 
(2)Unless reported in the papers, effect sizes were calculated from published descriptive statistics or converted 

from other figures of effect sizes (e.g., correlation). For some studies, descriptive statistics (M, SD) were recorded 

from published diagrams. For studies with multiple indicators of an activity (e.g., across different age categories) 

we calculated the composite effect size. (3)Cgs sports: performance is measured in centimeters, grams or seconds; 

Art. comp.: Artistic composition sports (artistic gymnastics, figure skating, platform diving, etc.); Combat sports: 

e. g. fencing, judo, wrestling, etc. (4)Bandwidth of compared performance levels: narrow / medium = within a 

level, across neighboured levels or two levels; extreme contrast = across three or four levels. (5)The three junior 

age swimmers in the sample were excluded from the analysis. (6)Data for the athletes with world class and national 

class junior performance extracted from the original data. Unpublished data on youth-led play in other sports were 

complemented from Güllich (2017).

 

 

Methodological Considerations and Fu-
ture Directions 

The study was not without limitations. It in-

volved competitive childhood/adolescent ath-

letes. Although we found no significant effect of 

age differences, it may be that perceptions and  

 

 

motives are more associated to the premises of 

the concept of deliberate practice and of the 

DMSP among younger children (or older ath-

letes) or among recreational (or higher-level) 

athletes. One of the BMZI dimensions (PhysAc-

tiv) was omitted from analyses because it lacked 
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internal consistency. It may therefore be that the 

study rather under-estimated the breadth of the 

youth athletes’ multi-dimensional composition 

of different motives to engage in the sport activ-

ities. Furthermore, other factors that potentially 

influence motives and perceptions of the sport 

activities were not considered, such as coaching 

style or peer relationships. 

Future research may seek to enable more ro-

bust empirical substantiation of the underlying 

premises of the frameworks of deliberate prac-

tice (Ericsson et al., 1993) and the DMSP (Côté 

et al., 2007) among competitive athletes. Empir-

ical research should measure, rather than as-

cribe, the relevant characteristics of deliberate 

practice and deliberate play. Each of the as-

cribed characteristics of deliberate practice and 

deliberate play may thereby be considered as di-

mensional rather than categorical variables. The 

multi-dimensional composition of different 

goals and motives may be adequately consid-

ered and perhaps be complemented by taking 

the satisfaction of the motives into account. This 

will enable empirical investigation into the 

question to what extent individual differences in 

the characteristics that were hypothesised to be 

causal to the supposed outcomes actually lead to 

individual differences in the manifestations of 

the expected future outcomes (deliberate prac-

tice: performance; deliberate play: intrinsic mo-

tivation, prolonged engagement, performance), 

be it individually or in multivariate interaction. 
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