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TESTING ASSUMPTIONS O F  DELIBERATE PRACTICE THEORY 
RELEVANCE, EFFORT, AND INHERENT ENJOYMENT OF 

PRACTICE WITH A NOVEL TASK: STUDY I1 

RANDY lIYLLEGAKD AND MASAYUKT YAMAMOTO 

Su~nmnv.-This study examined three assun~ptions of the theory of deliberate 
practice: that deliberate practice is perceived as relevant for improving performance 
and that it requires effort, but that it is not perceived as being inherently enjoyable. 
Of particular interest was how these perceptions change as practice difficulty changes. 
30 college undergraduates practiced two different maze memorization and replication 
tasks and rated the practice relevance for improving performance on the task, the 
practice effort, and the inherent enjoyment of practice. The findings for each of the 
assumptions were consistent with those suggested by the theory and also showed that 
these perceptions are subject to the current perfor~nance on an activity and the diffi- 
culty of the practice. 

A recent study by Hyllegard and Yamamoto (2005) reported findings 
supporting three assumptions of the theory of deliberate practice: that delib- 
erate practice is perceived as relevant for improving performance and this 
requires effort but is not an inherently enjoyable activity. The participants 
practiced a novel maze laboratory task and then rated activity for each of the 
three practice assumptions; the outcomes for each of the assumptions were 
consistent with outcomes suggested by the theory. It was also reported that 
these perceptions can change relative to one another as performance im- 
proves with practice. In particular, while ratings of practice relevance and 
inherent enjoyment remained consistent across sessions, the effort ratings in 
practice changed as practice trials accumulated and performance on the task 
improved. 

While those findings were consistent with the theory of deliberate prac- 
tice, they were not altogether consistent with findings reported in related in- 
vestigations. In each of the related studies, the three assumptions were exam- 
ined through a process of rating the practice relevance, practice effort, and 
enjoyment (or pleasure) of practice for a variety of activities (concentration 
was also rated in some studies) by various types of experts including musi- 
cians (Ericsson, Krampe, & Tesch-Romer , 1993; Lehmann, 2002), wrestlers 
(Hodges & Starkes, 1996), figure skaters (Starkes, Deakin, Allard, Hodges, 
& Hayes, 1996), martial artists (Hodge & Deakin, 1998), soccer players and 
field hockey players (Helsen, Starkes, & Hodges, 19981, collegiate tennis, 
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volleyball, and swimming coaches (Hyllegard, Radlo, & Early, 2001), and 
middle-distance runners (Young & Salmela, 2002). Collectively, those studies 
reported high practice relevance and practice effort of practice ratings for 
most rated activities of deliberate practice. However, most inherent enjoy- 
ment of practice ratings were either neutral or high, rather than low, as ex- 
pected. Consequently, the lack of low inherent enjoyment ratings and the 
unexpected number of high ratings have prompted questions about the va- 
lidity of the inherent enjoyment of practice aspect of the theory. 

The Hyllegard and Yamamoto study (2005) differed from the previous 
studies because it involved novices deliberately practicing a maze memoriza- 
tion and recall task and then, at the conclusion of the session, rating the 
practice relevance for improving performance, the practice effort needed to 
improve, and the inherent enjoyment of that practice. This was different 
from previous studies in which experts just reflected on various practice-re- 
lated and nonpractice activities to make the ratings (e.g., Ericsson, et al., 
1993; Hodges & Starkes, 1996; Starkes, et al., 1996). 

While the Hyllegard and Yamamoto findings were consistent with the 
theory of deliberate practice, one concern was that the findings were based 
on a practice activity of constant difficulty. That is, the same maze was used 
for all practice trials regardless of the accumulated amount of practice or per- 
formance by the participants. As a consequence, practice may have contrib- 
uted to the declining effort ratings unlike those of a more frequent practice, 
such as for sports or music. During more ordinary practice, the difficulty of 
the practice activity changes as performance improves and as the learner at- 
tempts more challenging tasks. Owing to this limitation, the purpose of the 
present study was to replicate the results of Hyllegard and Yamamoto by 
adding a second more difficult maze memorization and recall task, to inves- 
tigate how perceptions of the three assumptions change under practice con- 
ditions for a maze of increased difficulty. Based on the theory of deliberate 
practice and previous findings, two hypotheses were of particular theoretical 
interest. It was hypothesized that the inherent enjoyment of practice means 
would be lower than mean ratings for both practice relevance and effort 
across each of the blocks of practice; no difference between mean ratings of 
practice relevance and practice effort was predicted. Second, the means of 
practice effort during any given practice block were predicted to depend on 
performance level and on the difficulty of the task. 

Participants 

Thirty college undergraduates (n = 19 men and n = 11 women) practiced 
two different maze memorization and recall tasks. All participants received 
course credit for participation; to receive the credit, participants were expect- 
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ed to make a good-faith effort throughout the study and meet all scheduling 
and practice requirements. They were also free to terminate involvement in 
the study at any time and earn the credit without penalty. All 30 participants 
completed the study and earned course credit. 

Procedure 

Maze tnh-Two maze patterns were used in the study: Maze-23 con- 
sisted of 38 segments with 23 segments forming a route from a starting- 
point to an ending-point. Maze-29 was similar in most respects to Maze-23 
but was more complex and consisted of 66 segments with 29 of these form- 
ing the route from the start through to the end (Appendix A, p. 445). Both 
mazes were practiced following the same procedures with all of the Maze-23 
trials (Blocks 1, 2, 3 ,  and retention test) completed first and then the Maze- 
29 trials (Blocks 4, 5,  6, and retention test) two days after the Maze-23 
retention test. The mazes were presented visually during a 1.5-sec. memori- 
zation interval. This was followed immediately by a 30-sec. replication inter- 
val during which participants drew on graph paper as much of the route 
from the starting point to the ending point as they could remember. For 
each maze, a total of 60 practice trials represented three blocks of 20 trials 
each, which practice blocks occurred over three consecutive days and were 
followed by a single-trial retention test two days later. Knowledge of results 
was given just prior to the start of Blocks 2 and 3 and the retention test. 
This consisted of a verbal report of the number of correctly drawn line seg- 
ments for each of the 20 previous practice trials (60 knowledge of results in- 
stances for each maze. Counting the number of correctly drawn segments al- 
ways started with Segment 1 of the maze consecutively to the segment on 
which the first mistake was made. The drawing did not have to be to scale, 
but the direction, i.e., up or down and left or right, of each segment had to 
be drawn correctly relative to the preceding one. Each maze was drawn on a 
fresh piece of graph paper, and the participants were not allowed to review 
previously completed drawings. These procedures met the four requirements 
for deliberate practice as defined by Ericsson (1996): a well-defined task with 
appropriate difficulty, informative feedback, opportunities for repetitions, 
and corrections of error (pp. 20-21). 

An Apple iMac computer running the MindLab application was pro- 
grammed to administer the practice trials automatically. Before starting the 
Maze-23 practice trials, a sample trial with a different maze was shown to fa- 
miliarize the participants with the time intervals and the images seen on the 
computer during each phase of practice. 

Ratzngs of practzce.-At the completion of each of the six blocks of 
practice, the participants rated practice relevance, practice effort, and the in- 
herent enjoyment of practice on a scale labelled low (0) and high (10). In 
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the instructions, operational definitions for practice relevance, practice ef- 
fort, and inherent enjoyment of practice were given. Practice relevance was 
defined as the extent to which the practice trials improved performance on 
the mazes. Practice effort was defined as the cognitive effort needed to im- 
prove performance. The inherent enjoyment of practice was defined as the 
extent to which practice was enjoyable regardless of outcome, such as im- 
proved performance on the task. The example used for inherent enjoyment 
of practice was adopted from Ericsson, et al. (1993): "When rating the in- 
herent enjoyment of cleaning one's house, it should reflect the enjoyment of 
the actual activity, and it should disregard the enjoyment of the results (i.e., 
a clean and attractive house)" (p. 373). 

Ratzi2.g~ of dazly activity.-The participants also rated the effect of six 
other activities for improving school grades, including studying for finals, 
writing papers, attending class, practicing sports, playing sports, and watch- 
ing movies. These ratings were made for two reasons: firstly, to help illustrate 
the concepts of practice relevance, practice effort, and inherent enjoyment of 
practice with activities familiar to college students, and secondly, these rat- 
ings were used to assess the consistency of ratings of the maze practice by 
comparing them with some activities commonly associated with college life. 
These school activity ratings were made just prior to starting the Maze-23 
trials. 

RESULTS 
Maze Practice Segments 

The dependent variable for the maze task was the number of correctly 
drawn line segments, counting from line segment 1 to the first error. Scores 
on each trial could range from 0 to 23 for the Maze-23 and 0 to 29 for the 
Maze-29. Table 1 shows the mean (f SD) correctly drawn line segments for 
practice Blocks 1 through 6 as well as on the two retention tests. Also 
shown are scores represented in percentages based on the total number line 
segments in each of the two mazes. 

MEAN (k %ZI) CORRECTIY DRAWN LINE. SFCTMENTS FXPR~SSED B O ~ H  AS COUNT AND PERCENTAGF 
o r  TOTAL NUMBER OF L I N ~  SELMENTC IN MAZE BY BLOCK OF PRACTICE. AND F ~ I E N T I O N  T E ~ T S  
- - - - - - - - pp - - - 
- - - - - - - - - - -- 

Maze 23 Maze 29 
- - - - - - - - - - - 

Block 1 Block 2 Block 3 RetentLon Block 4  Block 5 Block 6  Retention 
- - - - - -- - - - - - - 

Correct Llne Segments 
M 653 1285 1729 1847 7 66 13 89 1779 18 83 
SEA4 0 74 104 111 119  0 58 116  166 176 

% Corrcct L ~ n e  Segments 
IM 28 4 55 9 75 0 803 299  479  6 1 1  639  
TEA4 5 2  4  5 4 8  4 0 2  0 4 0 5  7  6  1 

-- - - - - - -- - - - -- 
" p <  01 
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A repeated-measures analysis of variance indicated differences among 
the means for practice blocks and retention test were significant (Fi,L,,I= 
23.88, p < .01, q2 = .45, G-G epsilon = 42). A Scheff6 post hoc analysis showed 
that the mean scores for the Maze-23 trials compared to the Maze-29 trials 
did not differ, i.e., Block 1 vs Block 4,  Block 2 vs Block 5 ,  Block 3 vs Block 
6. For the Maze-23 trials, the mean correct segments for Blocks 1 and 2, 
Blocks 1 and 3, and Blocks 2 and 3 were different from one another. The 
Maze-23 retention test mean differed from Blocks 1 and 2 means but not 
from the Block 3 mean. The same pattern was found for the Maze-29 prac- 
tice trials: the mean correct segments for Blocks 4 and 5, Blocks 4 and 6, 
and Block 5 and 6 were different from one another. The Maze-29 retention 
test mean differed from those of Blocks 4 and 5 but not from the Block 6 
mean. 

A second analysis was conducted with the data expressed in terms of 
the percentages rather than counts. This analysis was conducted to evaluate 
the difficulty of the two maze tasks relative to one another. A repeated-mea- 
sures analysis of variance showed differences among the mean percentages 
were significant (F ,,,,,, = 27.95, p < .01; q2 = .49, G-G epsilon = .49). Scheffk 
post hoc analysis indicated that performance on Blocks 1 and 4 was similar 
(28.93% vs 29.86%), performance on Block 2 was better than that on Block 
5 (55.87% vs 47.90%), and performance on Block 3 was better than that on 
Block 6 (74.96% vs 61.07%). This suggests that Maze-29 was a inore diffi- 
cult task because using the data, expressed as a percentage of the total num- 
ber of segments, the participants did not learn as many of the segments on 
this maze as they did for Maze-23. 

Practzce ratings.-A two-way analysis of variance for the type of rating 
(relevance, effort, inherent enjoyment) by practice block (Maze-23: Blocks 1, 
2, and 3; Maze-29: Blocks 4, 5, and 6) with repeated-measures on a practice 
block indicated an interaction for type of rating by practice block (F,,,,,,i = 
5.18, p <  .()I). Analysis of the simple effects for interaction involved examin- 
ing the cell means for the practice relevance, practice effort, and inherent en- 
joyment of practice scores across pairs of practice blocks (e.g., Blocks 1 and 
2, Block 2 and 3, and so forth) to identify specific interactions in the initial 
two-way analysis of variance (Keppel, Saufley, & Tokunaga, 1992; Vincent, 
1999). Interactions were found for rated practice effort and practice rele- 
vance between Blocks 1 and 2 (F,,i,= 11.90, p < .01), Blocks 2 and 3 (F, ,, 
- -4.87, p =  .03), Blocks 3 and 4 (F, ,,=7.69, p <  .01), and Blocks 5 and 6 (F1,ih 
=5.14, p =  .03). Further interactions were also found for rated practice effort 
and inherent enjoyment of practice between Blocks 1 and 2 (F,,i, = 15.21, p < 
.01), Blocks 3 and 4 ( F ,  = 10.48, p < .01), and Blocks 5 and 6 ( F ,  jh = 8.84, 
p < .01). No interactions were found between rated practice relevance and 
inherent enjoyment of practice since the means for these two ratings largely 
paralleled one another across the six practice blocks. 
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The mean ratings for practice relevance, practice effort, and inherent 
enjoyment of practice across the six practice blocks (kSEM) can be seen in 
Fig. 1. The figure shows that while the mean ratings for the practice rele- 
vance and inherent enjoyment of practice remained largely consistent across 
the practice blocks, those for practice effort decreased from Blocks 1 through 
3, then increased for Block 4 and decreased again for Blocks 5 and 6. This 
showed that, when practice on the second more complex maze started 
(Block 41, the ratings of practice effort increased in magnitude similar to 
that for Block 1. Then, similar to Maze-23, the effort ratings for Maze-29 
decreased again as performance improved. 

7 

Block 1 Block2 Block 3 Block 4 Block 5 Block 6 

Maze 23 Maze 29 

Practice Block 

FTG. 1. hfean (f S E M )  for ratings of relevance ( ), effort ( o ), and inherent enjoyment 
( A ) of practice on practice Blocks 1-6 for the maze memorization and replication tasks 

The figure also shows practice relevance and practice effort were both 
comparatively high, and the practice inherent enjoyment ratings were com- 
paratively low across all practice blocks, as predicted from theory. The mean 
ratings across all practice trials for practice relevance (M= 7.72, SEM= 0.121, 
effort (M=8.4, SEM=0.15), and inherent enjoyment of practice (M=5.1, 
SEM = 0.16) were significantly different (F,  ,; = 40.26, p < .01). Scheffi. post hoc 
analysis shou~ed that the overall mean ratings for the inherent enjoyment of 
practice were lower than the overall means for practice relevance scores (p<  
.01) and for effort (p < .01) but not for practice relevance and practice effort 
(p=.19?. 

Daily Activity Ratings 

Table 2 shows the mean ratings for the daily activities as well as the 



TESTING DELIBERATE PRACTICE THEORY 44 1 

mean maze scores for the six blocks of practice. Maze scores were collapsed 
across the six practice blocks for comparison with means for daily activities. 
Ratings for both were consistent with the practice relevance, practice effort, 
and the inherent enjoyment of practice assumptions of the theory. For exam- 
ple, studying for finals received comparatively high ratings for activity rele- 
vance and high activity effort but low inherent enjoyment of the activity. 
Conversely, watching movies received low ratings for relevance and effort 
and high ratings for inherent enjoyment. The maze practice scores were con- 
sistent with the daily activities scores since mean practice relevance and prac- 
tice effort ratings were comparatively high, while the mean inherent enjoy- 
ment practice rating was low. Pearson product-moment correlations for the 
activity rating were significant for pairs of scores: relevance with effort (r = 
.83, p < .05), relevance with inherent enjoyment (r = -22, p < .05), and effort 
with inherent enjoyment (r = -.64, p <  .05), as might be expected for com- 
mon methods variance. 

TABLE 2 
MEAN RELEVANCF, EFFORT, AND INFIERENT ENJOYMONT o r  SCHOOL-RELATFD ACTIVITIES 

AND RATINGS TOR MAZO MEMORIZATION AND REPLICATION PRACTICE 
COLLAPSED ACROS~ PRACTICE BLOCKS 1-6 (O  LOW, 10 HIGH) 

- - -- - - - - - - - 
- - - - - - - - - - - - 

Task 

Studying for Finals 
Writing Papers 
Attending Class 
Practicing Sports 
Playing Sports 
Watching Movies 
Maze Tasks 

- 

= 3 3 .  = -232. "r = -.64. 

Relevanced ~ f f o r t ~  Inherent EnjoymentL 
- -- - -- - - - - 

M SD ~tl  SD il/l SD 

DISCUSSION 
The present findings are consistent with the assumptions of the theory 

that deliberate practice is perceived as relevant for improving performance 
and that it requires effort, but that it is not inherently enjoyable. These find- 
ings were also consistent with previous research showing that perceptions 
about the nature of deliberate practice can change as experience and perfor- 
mance changes (Hyllegard & Yamamoto, 2005). 

While other investigations have supported the practice relevance and 
practice assumptions, at the same time, data also questioned the assumption 
of inherent enjoyment of practice based on findings that were opposite to 
those predicted (e.g., Helsen, et al., 1998; Hodge & Deakin, 1998). The ma- 
jority of the participants in those related studies had already achieved an ex- 
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pert or near expert performance in their particular domain of expertise. In 
those studies, the participants reflected on the relevance of general practice 
activities such as practice alone or technical skills for improving perfor- 
mance, the effort associated with activity, and the inherent enjoyment (or 
pleasure) associated with the activity (concentration was also rated in some 
studies). However, the participants did not actually engage in any specific 
deliberate practice activities and then rate those activities. As a consequence, 
the resulting ratings may have reflected more than a judgment following a 
practice session. 

Another factor that may have contributed to the inherent enjoyment 
findings in the previous studies is that, when experts participated in prac- 
tice, such practice often resembles rehearsal more than deliberate practice. 
The difference between rehearsal and deliberate practice is that deliberate 
practice is used to learn new skills, while rehearsal is used to refine already 
mastered or nearly mastered skills. Starkes, et al. (1996) found, for example, 
that high-level ice figure skaters allotted more practice time to rehearsing fa- 
miliar skills, e.g., double jumps, than to practicing deliberately new or more 
difficult skills, e.g., triple jumps. In addition, the skaters tended to overesti- 
mate the number of jumps attempted during a given practice session than 
what they thought they actually attempted. So while the skaters may have 
thought they were engaging in deliberate practice activities during a practice 
session, they were actually spending more time either resting or rehearsing 
familiar skills. Similarly, in the same study wrestlers spent less time sparring 
than they believed they did, while at the same time they rated sparring as 
the most relevant activity for improving performance. As a consequence, the 
ratings reported in previous studies involving experts may have represented 
the enjoyable aspects of a typical practice session more than the more chal- 
lenging aspects of practice. 

Several of these related studies also reported ratings for a number of 
physical fitness-related activities, e.g., running, weight lifting, and swimming, 
along with ratings for domain-specific deliberate practice activities, e.g., tech- 
nical skills, tactical skills, and working with the coach, for improving perfor- 
mance in their particular sport (F-Iodges & Starkes, 1996; Starkes, et al., 
1996; Helsen, et al., 1998; Hodge & Deakin, 1998). In these studies, a total 
of 44 sets of fitness ratings and 18 sets of deliberate practice, practice rele- 
vance, practice effort, and inherent enjoyment of practice (or pleasure), as 
well as concentration ratings were reported. An examination of the mean 
ratings for these two types of activity shows that the deliberate practice ac- 
tivities were perceived as more relevant for improving performance than the 
fitness activities; the amount of effort for the two types of activity were simi- 
lar; and the deliberate practice activities were rated higher on enjoyment than 
the fitness activities (see Appendix B, p. 446). This pattern for the domain- 
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specific deliberate practice activities, when compared with fitness activities, 
is more consistent with ratings that would be expected for rehearsal rather 
than for deliberate practice, based on the theory of deliberate practice. The 
theory of deliberate practice does not specifically predict how experts would 
rate the relevance of rehearsal for improving performance, the effort needed 
to rehearse. When compared to deliberate practice, the theory would proba- 
bly suggest that rehearsal is relevant for reliable performance, that rehearsal 
does not require as much effort, and that rehearsal is an inherently enjoyable 
activity. 

One difference between the present study and other related studies 
concerns the activities which were the focus of the investigations. Each of 
the related studies involved experts in the psychomotor domain (either mu- 
sicians or athletes) (e.g., Ericsson, et al., 1993; Helsen, et al., 1998; Lehmann, 
2002; Young & Salmela, 2002), while the present study involved a novel task 
in the cognitive domain. One concern is whether the theory of deliberate 
practice applies to the type of activity found in the present study. Ericsson 
(2002) addressed this question and suggested that the same basic mecha- 
nisms which mediate performance improvements apply to any form of delib- 
erate practice in any domain. Moreover, Ericsson and Lehmann (1996) sug- 
gested that experts in the cognitive and psychomotor domains rely on simi- 
lar cognitive processes, while Ericsson and Kintsch (1995) suggested that 
memory processes in different domains function in the same way. Ericsson 
(1998, 1999) even suggested that the effects of deliberate practice also apply 
to creative activities in the arts in a fashion similar to practice in other do- 
mains. So while previous research has centered on experts in music and 
sports, it appears that investigations involving cognitive tasks may also be 
relevant for this line of research. 

To the extent that the practice on this maze task can be generalized to 
other activities, present findings support the assumptions investigated here 
as suggested by the theory of deliberate practice. The theory only suggests 
that practice is perceived as relevant for improving performance, that it re- 
quires effort, but that it is not perceived as inherently enjoyable in a general 
sense. The theory does not specifically predict how these perceptions may be 
affected by changing practice conditions and performance (Ericsson, et al., 
1993). The present findings, as well as Hodges, Kerr, Starkes, Weir, and Na- 
nanidou's (2004) and Lehmann's (2002), suggest that perceptions formed 
about the nature of practice may depend, to some extent, on the nature of 
the specific practice activities and expertise of the performer. 
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APPENDIX A 
MAZE 23 AND MAZE 29 PATTBRNS USED FOR MAZE 

MEMORIZATION AND REPLICATION TASKS 

Maze 23 
Start End 

Maze 29 
End Start 
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APPENDIX B 
PI~YSICAI. FITNESS AND DELIBERATE PRACTICE ACTIVITIES &TED FOR PRACTICE R~LEVANCE, 

PI~ACTICE EFFORT, AND ~ N H E R E N T  ENJOYM~NT OF PRACTICE IN PRIOR RESEARCH 

Table 3 shows combined mean ratings for physical fitness and deliber- 
ate practice for activities listed. 

TABLE 3 
MRAN (kSD)  RATINGS OF I'RAC.I.ICE RRL~VANCE, PRACTICE EFFORT, A N D  INIIERENI 

ENJVYM!~NT OF PRACTICE FOR DELIBERATE PRACTICE ACTIVITI~S (8 = 18) AND 

~ ' I I Y S ~ ~ ~ A L  FITNESS ACTIVITIES ( E  =44) 1 . 1 ~ 1 ' ~ ~  IN AIJI'ENDIX B 
- - - - - - - -- 

-~ -pp---ppp- 

Measure Deliberate Practice Physical Fitness 
-- - - - - *60 P 

M SD M SD 
- -  -- - - - - - -~ - 

Practice relevance 8.3 2.0 6.0 1.9 4.26 <.01 
I'ractice effort 7.2 2.0 6.6 1.2 1.63 . 11  
Inherent etljoyrnent 8.3 0.9 5.3 1.0 11.44 <.01 
p-p--p- ~ 

Starkes, J. L., Deakin, J. M., Allard, F., Hodges, N. J . ,  & Hayes, A. (1996) 
Ice skating fitness practice; weight training, flexibility, jogging, cycling, 
swimming, and in-line skating; Ice skating deliberate practice; lessons 
with coach and on-ice training. 

Helsen, W. F., Starkes, J. L., & Hedges, N. J. (1998) Soccer individual fit 
ness practice; weights, flexibility, running and cycling; Team fitness prac- 
tice: weights, running, flexibility, swimming, and cycling; Soccer individ- 
ual deliberate practice: coach alone; Team deliberate practice: games and 
practice, and technical skills; Field hockey individual fitness practice: 
weights, flexibility, and running; Team fitness practice: weights, running, 
flexibility, and swimming; Individual deliberate practice: coach alone, 
and technical skills; Team deliberate practice: technical skills, and tacti- 
cal skills. 

Hodge, T., & Deakin, J. M. (1998) Kata training fitness practice with others: 
weight training, jogging, flexibility training, swimming, and cycling; Kata 
training fitness practice alone: weight training, flexibility training, jog- 
ging, swimming, and cycling; Kata training deliberate practice with oth- 
ers: sparring, group classes, impact training, and kata training; Kata train- 
ing deliberate practice alone: alone with instructor, kata training, and 
bag training. 

Hodges, N. I., & Starkes, J. L. (1996) Wrestling fitness practice with others: 
jogging, weights, running, flexibility, swimming, and cycling; Wrestling 
fitness practice alone: weights, flexibility, running, jogging, swimming, 
and cycling; Wrestling deliberate practice with others: mat work; Wres- 
tling deliberate practice alone: work with coach. 


