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1. Introduction

Soccer requires a combination of technique, tactics, 
physical fitness, mental strength, and teamwork 
(Tawa et al., 1974, pp.53-92). Ball skill is divided into 
dribbling, trapping, and kicking (Oishi & Yamanaka, 
1983), and training is performed to improve these 
skills. The majority of studies on ball skill in soccer 
games focus on skill tests (Asami, 1970; Tajima, et 
al., 2000), and some studies focus on trapping and 
kicking skills (Togari, et. al., Aami, 1973; Anderson 
and Sidaway, 1994; Weigelt et al., 2000). Few studies, 
however, focus on dribbling skill and the effect of 
dribbling training. 

Meanwhile, from the viewpoint of developmental 
growth and motor learning, the ages between nine 

and twelve, the last half of the junior age, and the 
golden age, in which children are capable of quick 
learning in general, is the best time for learning skills 
(Nishimura et al., 2010, pp.27-31; Ono, 1998, pp.18-
21; Ono et al., 2007, pp. 32-33). However, ball skills 
should be learned during all ages, the pre-golden 
age, golden age, and the post-golden age (Nishimura 
et al., 2010, pp.27-31; Ono, 1998, pp.12-14; Ono et 
al., 2007, pp.26-31), and it is important to discuss 
the methods and effect of ball skill training in each 
age stage. Individuals in the fi rst half of their junior 
youth age (ages 13-14), in particular, have signifi cant 
hormone secretion that promotes the development 
of fast muscle fibers. Therefore, it is important to 
increase the opportunity for children to exercise the 
skills they develop in order that they may master 
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them more quickly (Nishimura et al., 2010, pp.39-45; 
Ono, 1998, pp.22-25; Ono et al., 2007, pp.26-31).

One of the issues that must be addressed in 
Japanese soccer is the need to increase individual 
player break-through skill (Nishimura et al., 2010, 
pp.32-36). Among ball skill training aimed at 
the cultivation of individual players, training in 
dribbling is important for the development of sensory 
perception that leads to improved ball handling, 
which is the basis for individual break-through skill 
(Nishimura et al., 2010, pp.27-45; Ono et al., 2007, 
pp.26-31); therefore, it is important to conduct such 
training in the first half of the junior youth age. 
Furthermore, because the fi rst and last halves of the 
junior youth age are close, there is a great potential 
that more skills might be learned. Therefore, it is 
essential to examine the effect of dribbling training, 
etc. in this age range.

 We, therefore, conducted intensive and short-term 
dribbling training (DRI-TR) targeting soccer players 
in the eighth grade, and compared the results of ball 
skill tests (dribbling, trapping, and passing tests) 
before and after training, to clarify the impact of DRI-
TR on ball handling skills.

2.  Methods

2.1.  Subjects

Subjects of this study were 43 eighth-grade 
members of two soccer clubs in the same 
area exhibiting no statistically significant 
differences in physical constitution. The 
Training Group (TR Group) had 20 members 
from Club A, and the Control Group (CONT 
Group) had 23 members from Club B 
(Table 1).

2.2.  Ball Skill Test

In this study, subjects in both groups 
were tested in three ball skills, namely 
dribbling, trapping, and passing, before and 
after training. We simplified ball skill tests 
developed in previous studies (Asami, 1970; 
Tajima et al., 2000) to allow application to 
players in the junior youth age, and use them 
in preliminary experiments. Furthermore, 
subjects in both groups underwent ball skill 
testing before and after training only; that is, 

no testing was conducted during training.

1) Dribbling Test
 We modified dribbling tests developed by Asami 

(1970) and Tajima et al., (2000) to adjust the time 
(Figure 1). In the dribbling test, subjects dribbled a 
ball through 4 stages within a 15m2 square area. In 
Stage 1, subjects placed a ball at the starting line, 
started dribbling to a marker positioned 15m from 
the starting line. Time was measured from when 
the subject initially pushed the ball out. Subjects 
were instructed to make contact with the ball more 
than one time between the two markers in stage 
1. In Stage 2, subjects dribbled a ball in a zig-zag 
pattern in between 10 cones placed along a line at 1m 
intervals. In Stage 3, subjects dribbled a ball in a zig-
zag pattern between two rows of three cones placed 
on two parallel lines 2m apart at an interval of 4m. In 
Stage 4, subjects dribbled a ball in a zig-zag pattern 
between six cones placed on a line at 2m intervals. 
The time when the subjects’ bodies passed the goal 
was measured. Times were measured twice for each 
subject, and the faster time was recorded for analysis. 

The dribbling test included the following three 
items:
(1) Time required: Time required to fi nish all stages
(2) Number of ball contacts: Number of ball contacts 
required to fi nish all stages

Table 1   Physical Characteristics of Subjects

Mean value ± Standard deviation
Note: Figures shown in Age and Years of Experience Playing Soccer 
are those before training in both groups. (*) shows significant 
difference for both groups before and after training (**: p<0.01).

Group n Age Height
(cm)

Weight
(kg)

TR 20 13.4±0.5 159.7±7.8
CONT 23 13.3±0.5 163.7±5.7

Overall 43 13.4±0.5 161.8±7.0

PRE POST

162.7±7.2**
165.0±5.5**

163.9±6.4

47.2±6.3

49.4±5.7

48.4±6.0

PRE POST

49.4±6.5 **

51.3±5.8 **

50.4±6.1

76.8±17.6

87.4±27.5

82.5±23.8

Years of Experience Playing Soccer
(months)

Note)

Note)
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(3) Number of mistakes: The total of the number of 
times a ball came into contact with a cone or a marker 
during all stages, and the number of times a subject 
stumbled due to loss of ball control or to kicking a 
ball out of bounds

2) Trapping Test
The trapping test used in this study was a 

modification of the tests created by Asami (1970), 
Isokawa et al., (1983), and Tajima et al., (2000) 
to adjust for age (Figure 2). In a trapping test, the 
examiner delivered the ball by grounder pass from 5m 
away from the subject to the middle of a 3m2 trapping 
area. The subject trapped the ball between two of 
three cones set 1m apart and 1.5m away from the 
trapping area to the left, right, and back, contacting 
the ball outside the line between markers placed 3m 
distance from one another to the back and between 
the cones. The subject performed the trapping test 
12 times clockwise from right, back, left, to right. 

The time when the subject started kicking the ball to 
the examiner was set as the start of the test, and the 
time when the subject contacted the ball in the 12th 
trial outside the line between the above-mentioned 
markers was set as the goal. The constraint conditions 
for the trapping test were as follows: 
(1) If the ball is trapped outside the cones, the subject 
is to dribble between the cones.
(2) The speed of the ball kicked by the examiner was 
approx. 10m/sec. A soon as the subject returned to the 
middle of the 3m2 trapping area, the next pass would 
be delivered. The speed of the ball was checked by 
video digitizer system, and reproducibility was also 
confi rmed before the test. The ball was also kicked to 
the middle of the trap area by the examiner. 
(3) The foot and other body parts used for trapping 
were not prescribed. Each subject made an individual 
determination in order to perform the test as quick as 
possible. Times were measured twice for each subject 
and the better time was used for analysis.

Figure 1   Dribbling Test 
Subjects dribble through four different stages

Start

Goal

15 m

1 m

2 m

1 m
4 m

：Cone ：Marker ：Trajectory of ball

Stage 1

Stage 2

Stage3

Stage 4
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The trapping test included the three items listed 
below:
(1) Time required (Time): Time required to fi nish all 
12 trials
(2) Number of ball contacts: Number of ball contacts 
required to fi nish all 12 trials
(3) Number of mistakes: The total of the number 
of times of a ball came into contact with a cone or 
marker during all stages, and the number of times a 
subject controlled a ball delivered by the examiner 
to the level of the subject’s knee or higher, and 
the number of times a subject made contact with a 
ball 1m or more outside of the line of the above-
mentioned markers.

Although the possibility exists that the trapping test 

included elements of the skill measured by dribbling 
test, the trapping test employed in this study simply 
asked subjects to move a ball received from an 
examiner a short linear distance, which is different 
from the skill measured in the dribbling test; namely, 
moving a ball while changing its direction. Therefore, 
the dribbling and trapping tests used in this study 
measured different skills. In addition, the factors that 
had a potential impact on time in the trapping test 
were the speed and timing of the ball kicked by the 
examiner. However, the same examiner conducted all 
trapping tests in this study, and this was considered to 
have ensured the reliability required for use of these 
two items in measurement. 

Figure 2   Trapping Test
    The subject traps a ball provided by an examiner to pass through cones, and contacts the ball outside 
the line between the markers in the back. The subject performs a total of 12 trials from the right → back 
→ left → right.

：Cone ：Marker ：Trajectory of ball ：Movement of subject

1 m

5 m

3 m

Server

Examiner

3 m

3 m

3 m 3 m

Subject

1.5 m1.5 m

1.5 m
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3) Passing Test
The passing test  used in this  s tudy was a 

modifi cation of the tests created by Asami (1970) and 
Isokawa et al. (1979) to adjust for age (Figure 3). In 
the passing test, subjects kicked 10 balls delivered 
from a left server and 10 balls delivered from a right 
server. The balls were kicked between two cones set 
1m apart at a distance of 18m from the subjects. Balls 
kicked with the subject’s dominant foot were sent to 
the cone on the side of the dominant foot, and balls 
kicked with the subject’s non-dominant foot were sent 
to cones on the side of the non-dominant 
foot. The first ten balls were provided 
to the subject’s dominant side, and the 
remaining 10 balls were provided to the 
subject’s non-dominant side. The distance 
between the server and the kick area was 
set at 1m, the speed of the ball provided 
by the server was set at approximately 2m/
sec, and when the subjects were ready, 
they received a ball thrown by hand to the 
place requested. In addition, the examiner 
provided a ball from a point located 1m 
from the end of the line in front of the 
kicking area. We counted the number of 
balls that passed between the two cones as 
successful. Each subject conducted the test 
twice and the higher score was used for the 
analysis. The speed of the ball delivered by 
the server was checked by video digitizer 
system, and the reproducibility was also 
confirmed before the test. The constraint 
conditions for the passing test were as 
follows: 
(1) There is no limitation on the number 
of balls touched by subjects. However, in 
order to reproduce the pass skills often 
seen in soccer games, subjects were not 
allowed to stop a ball provided by the 
server with the bottom of the foot or kick 
a stopped ball. In other words, the subjects 
needed to kick moving balls. 
(2) Subjects were allowed to kick the ball 
within the 2m2 kicking area. Balls kicked 
outside the kicking area were deemed 
invalid. 
(3) Subjects were required to kick the 
ball within four seconds after the server 
delivered the ball. Balls kicked after four 
seconds were deemed invalid. In order 

to produce mental pressure for subjects, this study 
set the time from receipt of the ball to kicking at a 
maximum of three seconds. However, because it took 
approximately one second for the subjects to receive 
the ball from the server, subjects had four second 
between the time the server provided the ball and the 
time subjects kicked the ball. 

In order to examine the equality of the TR and 
CONT Groups in this study, we compared the times 
recorded for the dribbling and trapping tests before 
training as well as the number of successful passes in 

Figure 3   Passing Test
    A subject kicks 10 balls delivered by servers positioned on the left 
and right sides (20 balls in total) with the dominant foot aiming to shoot 
between the cones on the dominant foot side, and with the non-dominant 
foot aiming to shoot between the cones on the non-dominant foot side.

18 m

1 m

2 m

3 m

Server 2Server 1

Subject

：Cone ：Marker ：Trajectory of ball

1 m

1 m
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the passing test as pre-tests. Student t test (unpaired) 
showed no statistically signifi cant differences. 

2.3.  Training Content

1) TR Group
 The TR Group performed approximately 30-minute 

DRI-TR at the beginning of 2-hour daily training 
sessions. In DRI-TR individual subjects perform ball 
contact and dribbling drills in combination with cone 
dribbling according to the purpose of the training. 
For example, if the training is mainly dribbling for 
holding, the subject performed cone dribbling, and 
then short-distance ball contact drills. If the training 
is mainly dribbling for break-through, the subject 
performed cone dribbling, and then long-distance 
dribbling drills. After DRI-TR, subjects trained to 
improve individual, group, or team skills within the 
TR Group. Training for the TR Group was conducted 
approximately three times per week for 14 weeks 
in accordance with the relevant club schedule for a 
total of 44 times. During the training, subjects had 13 
games against teams with similar age, area, and level 
profi les. 
(i) Cone Dribbling

Cone dribbling is performed to enhance the 
quickness and accuracy of 
ball handling, and to decrease 
physical response time. The 
drill involves dribbling in 
a zig-zag pattern between 
eight cones placed in a line 
at  50cm intervals. Eight 
cone dribbling skills were 
performed and each skill 
required two complete runs 
(Table 2). 
(ii) Ball Contact Drill

Ball contact dribbling 
d r i l l s  a r e  d e s i g n e d  t o 
enhance ankle and knee 
fl exibility and ball handling 
speed as well as to develop 
s e n s o r y  p e r c e p t i o n  b y 
contacting the ball with 
various parts of the foot. 
Subjects repeated dribbling 
between the starting line and 
goal line, which was located 
18m from the starting line. 

Ball contact drills included 25 different skills. Each 
skill required one complete run between the starting 
and goal lines (Table 3). Although there were some 
differences among individuals, subjects were required 
to perform the skill being practiced 10 to 15 times per 
run. 
(iii) Dribbling drill

The dribbling drill is performed to develop quick 
ball control at top speed and the ability to outwit 
opponents with a wide range of fake-outs. Subjects 
repeated dribbling drills between the starting and goal 
lines over a distance of approximately 60m. Eight 
different skills were practiced in the dribbling drill. 
Each skill required one complete run between starting 
and goal lines (Table 4). Although there were some 
differences among individuals, subjects were required 
to perform the skill being practiced approximately 10 
times per run. 

DRI-TR allowed individuals to touch the ball 
with various parts of the foot to develop the sensory 
perception at different speeds and directions in a 
variety of situations. In this study, we utilized 41 
skills mentioned above. 

2) CONT Group
Subjects performed training to improve individual, 

Table 2   Cone Dribbling Skills

Note: “Both feet” in No. 3 means that the subject repeatedly kicks the ball with the 
dominant foot, and kicks the ball with the non-dominant foot. “Both feet” in No. 8 
means that the subject repeatedly performs the skill shown on the left of the arrow with 
the dominant foot, and performs the skill shown on the right of the arrow with the non-
dominant foot.

snuR fo rebmuNllikS.oN

1

2

3

4

5

6

7

8

Foot to be Used

Dominant foot

Non-dominant foot

Both feet

Dominant foot

Non-dominant foot

Both feet

Dominant foot

Non-dominant foot

Inside 2 times → Outside 2 times

Inside 2 times → Outside 2 times

Outside 1 time → Inside 1 times

Inside 2 times → Outside 1 time

Inside 2 times → Outside 1 time

Outside 2 times → Inside 1 time

Outside 2 times → Inside 1 time

Outside 2 times → Outside 2 times

2

2

2

2

2

2

2

2
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group, or team skills within the CONT Group. 
Training for the CONT Group was conducted two 
hours per day, approximately four times per week 
for 14 weeks in accordance with the relevant club 

schedule for a total of 55 times. During the training, 
similar to the TR Group, subjects had 15 games 
against teams with age, area, and level profi les. 

Table 5 shows the training composition for both 

Table 3   Ball Feeling Drill Skills

No.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Direction

Contact with bottom of foot

Skill

Forward

drawkcaBtooffomottobhtiwtcatnoC

Contact with bottom of foot (Move the ball to the left and right) Backward

Contact with bottom of foot 3 times → Scissors 2 times Forward

Contact with bottom of foot 3 times → Scissors 2 times Backward

yawediS)thgir&tfeL(tooffomottobhtiwgnilloR

Rolling with bottom of foot & fake (Left & right) Sideway

yawediS)thgir&tfeL(llorpetsnI

drawroFlloredisnI

drawroFtooftovipehtdniheB

drawkcaBtooftovipehtdniheB

Behind the pivot foot → drawkcaBpotspetsnI

Heel → drawroFedisnI

Outside → drawroFedisnI

Instep push → Stop with bottom of foot Forward

Outside push → Stop Forward

Inside push → Stop with bottom of foot Forward

Scissors with opposite foot → Inside push → Stop with bottom 
of foot (Left & right) Forward

Heel push → Stop with bottom of foot Backward

Instep push → Stop with opposite foot (Left & right)

Roll with bottom of the foot → Scissors Forward

Forward

Roll with bottom of the foot → Scissors with opposite foot Forward

Roll with bottom of the foot → Scissors with opposite foot 
→ Rabona (Air) → Stop with bottom of opposite foot

Inside push → Stop with bottom of opposite foot (3 times consecutively)

Forward

Forward

TurningContact with bottom of foot → Pulling with bottom of foot (Left & right)

1）

2）

Note 1: “Scissors” is to swing the inside foot around the ball to outside, or outside foot to 
inside without touching the ball.
Note 2: “Rabona” is to kick the soccer ball with the opposite foot from the back of the pivot 
foot.
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groups, and Table 6 shows training content and 
schedules for the 14-week period. Other than DRI-TR, 
the training composition for both groups consisted 
of “Technical Training” involving pairs using one 
ball each, “Tactic Training” for multiple groups, 
and “Game Form Training.” “Tactic” and “Game 
Form” training after “Technical Training,” which 
was conducted for the first 45 minutes, consisted of 
content appropriate for the skill development that 
each group required. Therefore, only “Technical 
Training” had a different composition. 

2.4.  Statistical Analysis

All the statistics are shown as mean value ± 
standard deviation. A two-factor analysis of variance 
(mixed-effects model) was applied for comparison 
of height, weight, and each measurement item in 
ball skill test in both groups after the training. If the 
interaction was signifi cant, Bonferroni’s test of simple 
main effect was given. In addition, correlation among 
measurement items in ball skill test for both groups 
after the training was examined using Pearson’s 
correlation coeffi cient. 

3.  Results

3.1.  Dribbling Test before 
and after the Training

According to two-factor 
analysis of variance (mixed 
effects model) for the time, 
number of ball contacts, and 
number of mistakes in dribbling 
test, the interaction between 
the groups (TR and CONT 
Group) and measurement time 
(before and after the training) 
was significant. According 
to the test  of simple main 
effects, the simple main effects 
of  measurement  t ime was 
signifi cant for time, number of 
ball contacts, and number of 
mistakes in the TR Group. In 
addition, simple main effects 
of groups were significant for 
time, number of ball contacts, 
and number of mistakes after 

the training. Therefore, time (p<0.01), number of ball 
contacts (p<0.05), and number of mistakes (p<0.01) 
in dribbling test in the TR Group after DRI-TR 
signifi cantly decreased, while those in CONT Group 
did not decrease (Figure 4). Furthermore, signifi cant 
differences were observed among time (p<0.01), 
number of ball contacts (p<0.05), and number of 
mistakes (p<0.01) in dribbling test in both groups 
after the training. 

3.2.  Trapping Test before and after the Training

According to two-factor analysis of variance 
(mixed-effects model) for time, number of ball 
contacts, and number of mistakes in trapping test, 
interaction between the groups and measurement 
times was signifi cant. According to the simple main 
effect test, simple main effect of the measurement 
time was signifi cant for time, number of ball contacts, 
and number of mistakes after the training. Therefore, 
time, number of ball contacts, and number of 
mistakes in dribbling test in the TR Group after DRI-
TR significantly decreased (p<0.01), while those 
in CONT Group did not (Figure 5). Furthermore, 
significant differences were observed among time 

Table 4   Dribbling Drill Skills

Note: “Roulette” is to pull the soccer ball with the bottom of the foot to your side, and 
turn your body holding the ball with the opposite foot.

llikS .oN

1

2

3

4

5

6

7

8

Roll with bottom of foot → Inside kick with opposite foot

Inside → Roll with opposite foot → Behind the pivot foot

Double roll with bottom of both feet → Outside push

Roll with bottom of foot → Scissors with opposite foot → Inside push

Roulette

Kick faint → Heel kick

Stop → Fake

High-speed scissors

Outside push, Inside push, 
Behind the pivot foot, etc.

*
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(p<0.01), number of ball contacts (p<0.05), and 
number of mistakes (p<0.05) in trapping test in both 
groups after the training. A slightly high correlation 
(p<0.01) was observed between the times of dribbling 
test and trapping test in the TR and CONT Groups 
before and after the training (Figure 6). 

3.3.  Passing Test before and after the Training

According to two-factor analysis of variance 
(mixed-effects model) on the successful passes 
in the passing test, there was no significance in 
the interaction between groups and measurement 
times. According to the main effect test,  the 
number of successful passes in the passing test 
was not significant either. Therefore, the number 
of successful passes in the passing test after DRI-
TR did not signifi cantly increase in either the TR or 
CONT Groups (Figure 7). In addition, time in the 
dribbling test and number of successful passes in 
the passing test in TR and CONT Groups before and 
after the training did not show signifi cant correlation 
(Figure 8).

4.  Discussion

With the exclusion of DRI-TR, the 
training status and number of games for both 
groups did not match completely (Table 5 
& 6). As investigators, however, we are not 
ethically allowed to prevent the practice and 
development of learners. As a field study, 
however, the conditions of this study were 
considered to be within the allowable range 
of control conditions. Compared with the 
impact of intensive DRI-TR, the difference 
was considered to be relatively small. 

4.1.  Impact of DRI-TR on Dribbling 
Skills

The significant reduction of the time in 
dribbling test in TR Group after DRI-TR 
is thought to have been the result of the 
decrease in the number of ball contacts and 
mistakes (Figure 4). The reduction in the 
number of ball contacts and mistakes in the 
dribbling test in the TR Group after DRI-
TR is thought to have been the result of 
improvement in the dribbling skills of the 
TR Group by DRI-TR. Generally, the motor 

learning process starts from the cognitive linguistic 
stage, shifts to the movement associative stage, and 
ends at the automatic stage (Schmidt, 1991, pp.175-
177). In the cognitive-linguistic stage, the fi rst issue 
for a learner is language and cognition for tasks, 
and improvement in learning is quick in this stage 
(Schmidt, 1991, pp. 175-177). Furthermore, Schmidt 
(1991, pp. 175-177) notes that the learner solves 
most cognitive problems in the movement associative 
stage, and starts developing specific exercise 
programs for activities, which rapidly increases the 
consistency of movements. In addition, a feel for 
the ball can be developed through the repetition of 
practice; therefore, repetitive drills are important for 
skill development (Yamanaka, 1980; Ericsson et al., 
1993). After practice, the learner gradually enters the 
automatic stage (Schmidt, 1991, p.176). Automation 
means that new movements will develop to meet 
a purpose unconsciously with the improvement of 
skill (Meinl, 1981). Furthermore, Watanabe (1990) 
suggested that automation can be achieved only 
through training and repetitive exercise of the same 
motor process, and that the more the exercise is 

Table 5   Training Compositions of Both Groups

TR Group CONT Grouptime
group

30 min.

75 min.

120 min.

0 min.

DRI-TR
Running & Stretch

Technical Training

Tactical Training

45 min.

Game Form Training Game Form Training

Technical Training

Tactical Training

15 min.
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repeated, the stronger the tendency for automatic 
movement becomes. 

The change in the number of ball contacts and 
mistakes in dribbling test before and after the training 
in this study is one index for the evaluation of 
dribbling skill improvement. In ball skill training it 
is generally considered that a smaller number of ball 
contacts and mistakes mean higher skill. Therefore, 
the decrease in the number of ball contacts and 
mistakes in the dribbling test in the TR Group after 
DRI-TR suggests an increase in dribbling skills. 
Although it was difficult to determine whether the 
decrease in the number of ball contacts led to a 
reduction in the number of mistakes, or the decrease 
in the number of mistakes led to a reduction in 
the number of ball contacts, it is thought that the 
reduction of the number of ball contacts and mistakes 

were mutually related. 
In addition, the TR Group conducted DRI-TR 

three times per week for 14 weeks; therefore, it 
was possible that the 14-week ball contact activity 
in DRI-TR shifted the dribbling skills of the TR 
Group into the movement associative or cognitive 
linguistic stage, suggesting that the improvement of 
the dribbling skills of TR Group was the result of 
repetitive dribbling drills through the 14-week DRI-
TR. One of the major reasons for the results was 
assumed to be the high amount of ball contact. 

Furthermore, because the motor schema is 
believed to be based on a regression line from 
many data points, there are hypotheses suggesting 
the efficacy of practice that applies a wide range 
of activities (variability of practice) similar to the 
standard (Newell and Shapiro, 1987; Moxley, 1979). 

Table 6   Content and Schedules for Both Groups (14 weeks)

TR Group CONT Group
group

Technical Training
Tactical Training

G
am

e Form
 Training

・DRI-TR (30 min.×44 days)

・Pass & Control  (15 min. ×30 days)

・Heading (15 min. ×14 days)

・Running & Stretch (15 min. ×55 days)

・Pass & Control (15 min. ×55 days)

・Heading (15 min. ×24 days)

・Lifting (15 min. ×23 days)

・Figure eight dribbling (15 min. ×8 days)

・1 on 1 (30 min. ×13 days)

・8 on 8 ball keep (30 min. ×12 days)

・10 on 10 ball keep (30 min.×13 days)

・Passing around among 5 (30 min.×6 days)

・1 on 1 (30 min.×18 days)

・2 on 2 (30 min. ×15 days)

・3 on 3 (30 min.×12 days)

・4 on 2 ball keep (30 min.×10 days)

・4 on 4 game (45 min. ×21 days)

・5 on 5 game (45 min. ×23 days)

・4 on 4 game (45 min. ×18 days)

・5 on 5 game (45 min. ×17 days)

・8 on 8 game (45 min. ×20 days)

training
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Variability of practice is to practice many variations 
of one activity, which enhances the response to 
movement in all dimensions through changes in 
tasks (Schmidt, 1991, pp.210-212). The efficiency 
of such variability of practice has been supported by 
other studies (Shea and Kohl, 1991; Kudo, 1994). 
Tsutsui & Sugihara (1986) suggested the possibility 
of producing efficacy of variability of practice 
between different movement programs. DRI-TR in 
this study consisted of eight types of cone dribbling, 

25 types ball sensory perception drills, and eight 
dribbling drills, for a total of 41 types of training. The 
movements, moving speed, and distance in each type 
of training were different, which can be considered 
variability of practice. Because there was no control 
group for variability of practice in this study, it is 
impossible to discuss the efficiency of the variable 
practice; however, the improvement of the dribbling 
skills in TR Group may be associated with the 
variability of practice. Therefore, it is possible that 

Figure 4   Comparison of Dribbling Test of Both Groups 
before and after Training
(*: p<0.05, **: p<0.01).

Figure 5   Comparison of Trapping Test of Both Groups 
before and after Training
(*: p<0.05, **: p<0.01).
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the 14-week DRI-TR improved the dribbling skills, 
which decreased the number of ball contacts and 
mistakes in the dribbling test of the TR Group, and 
reduced times. 

4.2.  Impact of DRI-TR on Trapping Skills

It is suggested that time in the trapping test of the 
TR Group after DRI-TR was reduced significantly 
because of the decrease of the number of ball contacts 
and mistakes in the trapping test of the TR Group 
after DRI-TR (Figure 5). It is also suggested that the 
number of ball contacts and mistakes in the trapping 
test of the TR Group after DRI-TR was reduced 
because of improvement of the trapping skills through 
the high amount of ball contact during the 14-week 
DRI-TR.

Sasaki et al. (1963, pp. 64-69) and Takeuchi & Seto 
(1968) considered dribbling as a series of trapping 

movements because dribbling focuses on keeping the 
ball around the feet and controlling it. In other words, 
holding a ball and pushing it in the intended direction 
is one form of trapping (Sasaki et al., 1963, pp.64-
69). Tawa et al. (1974) stated that when dribbling, the 
ball should be placed within the play of the holder in 
preparation for kicking, and trapping is a technique 
similar to dribbling for controlling the ball within play. 
Therefore, dribbling and trapping skills are similar 
as means of controlling a ball within the range of the 
player. In addition, there was a high correlation (0.6 
and 0.8) between TR and CONT Group dribbling and 
trapping test times before and after training (p<0.01) 
(Figure 6), suggesting a relationship between the 
dribbling and trapping skills in this study. It is well 
known that transference tends to occur when there 
is a resemblance between two learning tasks, such 
as common elements or component force (Holding, 
1976; Byer, 1993). Weigelt et al. (2000) reported that 

Figure 6   Relationship between the Time in Dribbling and Trapping Tests of Both Groups before and after Training
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r=0.67, p＜0.01, n=23
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transference occurred in improved kicking accuracy 
through ball lifting training. Accordingly, it is thought 
that dribbling skills improved through DRI-TR in this 
study led to improved trapping skills. 

Similar to the dribbling skills, changes in the 
number of ball contacts and mistakes in the trapping 
test after the training were considered to be one 
index for evaluating trapping skill improvement. 
Therefore, the decrease in the number of ball contacts 
and mistakes in the trapping test of the TR Group 
after DRI-TR was thought to suggest improvement of 
trapping skills in terms of the decrease in unnecessary 
ball contacts and technical mistakes. 

Because of the above, it is thought that the 
improved dribbling skills of the TR Group during 
14-week DRI-TR improved trapping skills, which 
decreased the number of ball contacts and mistakes 
in the trapping test, and was one factors in reducing 
the time. This suggests that dribbling training had the 
potential to improve trapping skills. 

4.3.  Impact of DRI-TR on Passing Skills

The reason that the number of successful passes 
of the TR Group after DRI-TR did not significantly 
increase (Figure 7) was thought to be that DRI-TR 
did not have a favorable impact on improvement 
of passing skills. While dribbling and trapping are 
similar as means of controlling the ball within the 
range of play of the ball holder (Sasaki et al., 1963, 
pp.64-69; Tawa et al., 1974, pp.224-225, 245), passing 
is technically different from dribbling or trapping in 
that it involves kicking the ball outside the range of 
the play of the ball holder. In addition, the speed of 

each joint on the kicking foot during trapping and 
passing, and the mechanics of movement during ball 
contact are different (Isokawa, 1987; Asai et al., 1990; 
Nunome, 1999; Kinoyo et al., 2006). Further, the 
action potential level of muscles of the kicking foot 
during trapping and passing is also different (Takagi 
et al., 1961; Goto et al., 1998). Therefore, there is a 
low resemblance between dribbling and passing from 
the viewpoint of the action potential of muscles. No 
significant difference in the number of successful 
passes after training was observed in the groups; 
however, the number of successful passes tended to 
increase. Test forms used in this study focused on the 
basic elements, which may help to increase the skills 
under conditions different from testing; however, 
the details are lacking. These factors suggest a low 
possibility for favorable impact between dribbling 
and passing skills. Therefore, it is important to design 
independent training to improve both skills. 

This study showed the efficacy of training for 
improving dribbling and trapping skills through 14-
week DRI-TR. It is necessary to further investigate 
the association between dribbling and trapping 
skills to confirm the transference. In addition, the 
dribbling skills in this study focused on dribbling 
against obstacles (motionless objects) such as cones 
and markers; therefore, examination of the effects of 
DRI-TR on dribbling skills against other players is an 
important future research theme. 

5.  Summary

This study was conducted to clarify the impact 
of the short-term intensive DRI-TR on junior youth 
ball handling skills. Fourteen-week DRI-TR was 
provided to soccer players in the eighth grade and a 
comparative examination of dribbling, trapping, and 
passing tests before and after DRI-TR was conducted. 
The results were as follows:
1) While the TR Group showed significantly 
decreased dribbling test times after the 14-week 
training, CONT Group test times showed no decrease. 
The TR Group also showed a significant decrease 
in the number of ball contacts and mistakes in the 
dribbling test after DRI-TR. 
2) While TR Group showed significantly decreased 
trapping test times after the 14-week training, the 
CONT Group did not. The TR Group also showed 
a signifi cant decrease in the number of ball contacts 
and mistakes in the trapping test after DRI-TR.

Figure 7   Comparison of the Number of Successful Passes 
in Passing Test before and after Training
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3) The number of successful passes in the passing test 
did not increase in either the TR or the CONT Group.
4) Fourteen-week DRI-TR improved the dribbling 
and trapping skills of soccer players in the eighth 
grade. It is necessary to conduct a more detailed 
examination of the potential and limitations of 
dribbling and trapping skills in the shifting of learning 
stages.
5) Fourteen-week DRI-TR targeting soccer players 
in the eighth grade had almost no impact on passing 
skills.

References
Anderson, D. I. & Sidaway, B. (1994) Coordination changes 

associated with practice of a soccer kick.  Research Quarterly 
for Exercise & Sport, 65: 93-99. 

Asa i ,  T. ,  Kobaya sh i ,  K .  & Mat su moto,  M.  (1990)  A 
Biomechanical Study of Ball Stopping Skills in Soccer. J. J. P. 
E. Healt and Sport Sciences, 26: 245-251 (in Japanese).

Asami, Toshio. (1970) The skills structure and skill test of soccer. 
Pedagogy of physical education, 18: 40-43 (in Japanese).

Asami, Toshio. (1973) A relationship between Physical Resources 
and Performance in soccer skills. Journal of Health, Physical 
Education and Recreation, 5: 300-304 (in Japanese).

Erich, Beyer. (1993) Dictionary of Sport Science. In Asaoka, M 
(Translator), Taishukan-Bookstore (pp. 399-400). Tokyo (in 
Japanese).

Ericsson. K. A., Krampe, R. T., & Tesch-Romer, C. (1993) 
The role of deliberate practice in the acquisition of expert 
performance. Psychological Review, 100: 161-174. 

Fe t z ,  F.  &  B a l l r e i c h ,  R .  (19 69)  G r u n d b e g r i f f e  d e r 
Bewegungslehre der Leibesubungen. Limpert: Berlin, S: 66. 

G o t o ,  Y. ,  M a t s u s h i t a ,  K .  &  N e i s h i ,  I .  (19 9 8)  A n 
electoromyographic study of ball stopping by instep for 
soccer players with different skill levels. Hyokyo Institutional 
Repository, 13: 67-77 (in Japanese).

Holding, D. H. (1976) An appropriate transfer surface. Journal of 
Motor Behavior, 8: 1-9. 

Isokawa, M., Togari, H., Ohashi, G. & Iwamura, E. (1979) An 
examination of skill test about the accuracy of a kick in 
soccer. Japan Society of Physical Education, Health and Sport 

Figure 8   Relationship between the Time in Dribbling Test and the Number of Successful Passes in Passing Test of Both 
Groups before and after Training

N
um

be
r o

f s
uc

ce
ss

fu
l p

as
se

s (
tim

es
)

r=-0.08, ns, n=20

TR Group

CONT Group

r=-0.08, ns, n=20

TR Group

CONT Group

Time in dribbling test (sec) Time in dribbling test (sec)

Time in dribbling test (sec) Time in dribbling test (sec)

N
um

be
r o

f s
uc

ce
ss

fu
l p

as
se

s (
tim

es
)

N
um

be
r o

f s
uc

ce
ss

fu
l p

as
se

s (
tim

es
)

N
um

be
r o

f s
uc

ce
ss

fu
l p

as
se

s (
tim

es
)

<<Before Training>> <<After Training>>

2

4

6

8

10

12

14

16

26 28 30 32 34 36 38 40 42

r=-0.34, ns, n=23

2

4

6

8

10

12

14

16

26 28 30 32 34 36 38 40 42

r=-0.18, ns, n=23

2

4

6

8

10

12

14

16

26 28 30 32 34 36 38 40 42

2

4

6

8

10

12

14

16

26 28 30 32 34 36 38 40 42



Short-term Intensive Dribbling Training

Football Science Vol.9, 35-49, 2012
http://www.jssf.net/home.html

49

Sciences, 30: 564 (in Japanese).
Isokawa, M., Togari, H. & Ohashi, G. (1983) Making test to 

see ball control ability. Japan Sport Association. 357-361 (in 
Japanese).

Isokawa, M. (1987) Motion Analysis of Instep-kick in Soccer. 
The Japanese Journal of Physical Fitness and Sports Medicine, 
36: 505 (in Japanese).

Kudo, K. (1994) Locus of the retention benefits of variable 
practice in the motor learning. Japanese Psychological 
Research 65: 103-111 (in Japanese).

Minel, K. (1981) Movement theory of sport. In Kaneko, A 
(Translator), Taishukan-Bookstore (pp. 253-254). Tokyo (in 
Japanese).

Moxley S. E. (1979) Schema: The variability of practice 
hypothesis. Journal of Motor Behavior, 11: 65-70. 

Newell, K. M. & Shapiro, D. C. (1976) Variability of practice and 
transfer of training. Journal of Motor Behavior, 8: 233-243. 

Nishimura, A., Ono, T., Nuno, K. & Nakayama, M. (2010) JFA 
U-14 Coaching Guidance 2010. Japan Football Association: 
Tokyo (in Japanese).

Nunome, H. (1999) Soccer science 1999. Biomechanics of soccer 
kick motion. Three-dimensional kinetics of joint torque in 
inside kick.. Japanese Journal of Biomechanics in Sports & 
Exercise, 3: 104-110 (in Japanese).

Ono, T. (1998) Upbringing of soccer player from long-term 
vision. Coaching for Creative Football. Taishukan-Bookstore: 
Tokyo (in Japanese).

Ono, T., Nuno, K., Ueda, E. & Kazama, Y. (2007) Soccer 
Coaching Book 2007. Japan Football Association: Tokyo (in 
Japanese).

Oishi, A. & Yamanaka, K. (1983) Modern sports coach practice 
lecture 9. Gyosei: Tokyo, pp. 52-107. 

Peter (1981) Dictionary of Spor t Science. In Kishino, Y 
(Translator), Press Gimunasuchika (p. 45). Tokyo (in 
Japanese).

Sasaki, S., Nakagaito, K. & Takeuchi, R. (1963) Soccer 
(Kinesiology). Gakugei-Publication: Tokyo, pp. 64-69 (in 
Japanese).

Kiyonp, T., Nakamura, Y. Hayashi, T. & Ehara, Y. (2006) 
Kinematic and Kinetic Analysis of Lower Limbs in Kicking 
Motion of Soccer. The Institute of Electronics, Information 
and Communication Engineers, 106(80): 53-56 (in Japanese).

Shea C. H. & Kohl R. M. (1991) Composition of practice: 
Infl uence on the retention of motor skills.  Research Quarterly 
for Exercise and Sport, 62: 187-195. 

Richard, A. Schmidt (1991) Motor learning & Performance. In 
Choushi, K (Translator), Taishukan-Bookstore. Tokyo (in 
Japanese).

Tajima, K., Ono, T. & Asami, T. (2000) Soccer Coaching Book. 
Japan Football Association: Tokyo, pp. 85-87 (in Japanese).

Takagi, K., Kumamoto, M. & Ito, I. (1961) An electromyographic 
study of a kick. J. J. P. E. Healt and Sport Sciences, 5: 79-83 (in 
Japanese).

Takeuchi, R. & Seto, S. (1968) Coaching (Soccer). Shoyo-Shoin: 
Tokyo, pp. 151-157 (in Japanese).

Tawa, T., Naganuma, K., Nagashima, K., Nagaike, M., Suzuki, 
Y. & Hatakeyama, T. (1974) Coaching in soccer. Taishukan-
Bookstore: Tokyo (in Japanese).

Togari, H. Asami, T. & Kikuchi, T. (1972) A Kinesiologiol Study 
on Soccer (I). J. J. P. E. Healt and Sport Sciences, 16: 259-264 
(in Japanese).

Tsutsui, S. & Sugihara, T. (1986) The study of the practice 

variability in the motor learning. J. J. P. E. Healt and Sport 
Sciences, 30: 263-271 (in Japanese).

Watanabe, T. (1990) Fixing and adaptation of movement. In 
Kaneko, T & Asaoka, M (Eds.), Kinematics: Taishukan-
Bookstore (pp. 147-155). Tokyo (in Japanese).

Weigelt, C., Williams. A. M., Wingrove. T. & Scott. M. A. (2000) 
Transfer and motor skill learning in association football. 
Ergonomics, 43: 1698-1707. 

Yamanaka, Kunio. (1980) Coaching (Combination Soccer). 
Shoyo-Shoin: Tokyo, p. 219 (in Japanese).

Name: 
Ken Taga

Affi liation: 
Nekettsu Total Service Corporation

Address:
5-2-3 Natsumi, Funabashi, Chiba 273-0865 Japan
Brief Biographical History:
2007-2010 Doctoral Program in Coaching Science, University of 
TSUKUBA
2009 Part-time teacher, University of Utsunomiya
Membership in Learned Societies:
• Japan Football Association



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


