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Abstract

It was suggested that training of players at young ages should focus on the
development of basic technical skill since optimal responses to such training
can be obtained at these ages. The aim of the present study was to examine the
inclusion of basic technical exercises to regular soccer training on performance
capabilities in young players. Twenty-eight young (12 - 14 yrs) players were
assigned to either a soccer training group that performed specific soccer train-
ing (SG), or a group that combined soccer and basic technical training (TG).
Both groups completed two similar sets of tests prior to and following nine weeks
of training. While SG training led to a significant improvement only in the 20 m
shuttle run aerobic test (645 + 368 vs. 738 + 308 m, p < 0.05), TG training led
to a significant improvement in 10 m (2.05 vs. 2.00 sec) and 30 m (5.13 vs.
5.07 sec) sprint times (p < 0.05 for both). However, a significant reduction in
the 4 x 10 m agility test (9.99 vs. 10.20 sec, p < 0.01) was found for the TG.
Neither of the training programs had a significant effect on the long-jump power
test. The findings demonstrate the complexity and the various requirements
of soccer, suggesting that in order to comply with all game requirements tech-
nical training program for young players may be more efficient if implemented
together with resistance—and endurance-type exercises.

Keywords

Fitness, Resistance, Speed, Agility, Efficiency, Aerobic Capacity

1. Introduction

Although soccer players perform low-intensity activities such as walking or jog-

ging during the game, it was shown that quickness and speed are qualities that
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are very often required by the players to perform anaerobic-type activities such
as sprinting, turning or changing running direction (Stelen et al., 2005). Although
these activities account for only 8% - 12% of the total distance covered in a
soccer match, it was found that they are essential to a soccer match’s outcome
(Rampinini et al., 2007).

In adult players, numerous types of training methods are known to improve
the performance of anaerobic-type activities. High-intensity intervals, plyome-
tric drills, and weight lifting are examples of such training (Markovic et al., 2007;
Meckel et al., 2012). However, due to the high impact of these training methods
on the skeletal, neuromuscular, and energy systems, their use among young child-
ren is not very common. In addition, since various activities in soccer are com-
plicated and require a high level of motor control, it was suggested that players
at young ages (9 - 14 yrs) should focus on basic technical skill training rather than
on the “common adult-training” methods (Branta, Haubenstricker, & Seefeldt,
1984; Yasumitsu & Nogaw, 2013). It was argued that basic technical training ses-
sions are appropriate for young athletes, as they are important and useful for the
development of basic motor skills at these ages. Such a notion relies on the con-
cept that technical exercises should be conducted in the early phases of relies
growth and development—during the so-called “sensitive phase” when the op-
timum responses to basic skill exercises can be obtained from the young trainees
(de Villarreal et al., 2015; Naughton et al., 2000). Then afterwards, as the players
grow up, soccer-specific skills will be easier to train and acquire. Indeed, Velick-
ovic (2012) found significant correlations between general coordination va-
riables (speed, agility) and specific skills of young soccer players. Similar results
were found by Boji¢ & Palovi¢ (2015), showing significant relationships between
coordination abilities (sprinting, jumping, sideway steps) and specific motor skills
of young (age 12 - 14 yrs) female handball players.

Despite these conclusions and suggestions, it is not clear whether the inclusion
of basic technical training among players is superior to specific soccer training
alone, for improving physical performance such as sprinting, jumping, and change
of direction, which have found to be important in soccer (Malina, Ribeiro, &
Aroso, 2007). This question is particularly important among the young players,
who are expected to develop new skills. The purpose of the present study, there-
fore, was to investigate the effects of a training program that includes regular soc-
cer training combined with basic technical training, as compared to a training pro-
gram that includes soccer training alone, on selected performance capabilities of
young soccer players. We hypothesized that the inclusion of basic technical train-
ing with regular soccer training would result in substantial improvements in per-
formance capabilities (speed, agility, power, and endurance) compared to soccer

training alone.

2. Method
2.1. Participants

Thirty-five young male soccer players (age range 12 - 14), members of two teams
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from the youth soccer league during the 2018/2019 competitive season, began
the study. However, seven of the 35 players were excluded from the final analy-
sis. The 20% dropout rate occurred due to missed follow-up tests, injuries, or
absence from more than 10% of the training sessions. Thus, only 28 participants
were included in the final analysis. All the players played in the same league and
had 3 - 4 years of experience in soccer training. None of the participants took
any prescription medications or food supplements during the training or testing.
Standard calibrated scales and stadiometers (Seca, 707, Germany) were used to
determine body mass and height. The participants and their parents were informed
of the experimental procedures and risks, and signed an informed consent prior
to participation. The Research Ethics Committee of the Academic College at
Wingate approved the study.

2.2. Design

The study lasted eleven weeks and consisted of one week of pre-testing, nine
weeks of training, and one week of post-testing. The study was conducted from
November until January—the middle of the competitive season. Using a con-
trolled study design, players were randomly assigned to one of two training
groups after matching for sprinting ability according to pre-test results. One
group performed regular soccer training with the addition of basic technical drills
(TG). The other group performed only regular soccer training (SG). Both train-
ing groups performed four training sessions per week and played during the
weekend. However, while the TG performed two sessions of soccer training com-
bined with technical drills and two sessions of only soccer training, the SG per-
formed four sessions of only soccer training. Each training session was matched
between the groups for the total training time. In order to achieve complete
matching time in physical activity between groups, participants were asked to
avoid any leisure physical activity during the study other than the study training.
Pre- and post-training performance assessment included 10 m and 30 m sprint
runs for speed assessment, a maximal standing long jump for power assessment,
a 4 x 10 m shuttle run agility test, and a 20m shuttle run (“yo-yo” test) for aero-
bic capacity assessment.

Training Programs

Table 1 presents the training protocols of the two groups throughout the
nine-week training period. The two weekly training sessions of the TG, that
combined soccer and technical practice, included 25 - 30 min of technical drills,
and followed by 50 - 60 min of regular soccer training. The additional weekly
sessions for this group included 80 - 90 min of only regular soccer training. The
SG performed 80 - 90 min of only soccer training in all four training sessions.
The regular soccer training for both groups included specific soccer drills such
as passing, kicking, stooping and bouncing the ball in various forms. Both train-
ing groups gradually increased training volume over the weeks in an attempt to

prevent fatigue or injuries among the participants.
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Table 1. The training protocol sessions for the technical group ((a) technical training)
and the SG ((b) soccer training).

(a)

Weeks Week 1 Week 2 Week 3 Week 4

Exercise Ses 1 Ses 2 Ses 3 Ses 4 Ses 5 Ses 6 Ses 7 Ses 8

Lowskips 2x10m 2x10m 2x10m 3x10m 2x10m 3x10m 2x10m 3x10m
Heelkicks 2x10m 2x10m 2x10m 3x10m 2x10m 3x10m 2x10m 3x10m
Highskips 2x10m 2x10m 2x10m 3x10m 2x10m 3x10m 2x10m 3x10m
Running 2x10m 2Xx10m 2x10m 3x10m 2x10m 3x10m 2x10m 3x10m

Total d. 80 m 80 m 80 m 120 m 80 m 120 m 80 m 120 m

Week 5 Week 6 Week 7 Weeks 8 -9

Exercise Ses 9 Ses 10 Ses 11 Ses 12 Ses 13 Ses 14 Ses 15 Ses 16

Lowskips 2x15m 2x15m 2x15m 2x15m 2x15m 2x15m 2x15m 2x15m
Heelkicks 2x15m 2x15m 2x15m 2x15m 2x15m 2x15m 2x15m 2x15m
Highskips 2x15m 2x15m 2x15m 2x15m 2x15m 2x15m 2x15m 2x15m
Running 2x15m 3Xx15m 3x15m 4x15m 4x15m 5Xx15m 5x15m 6x15m

Total d. 120 m 135 m 135 m 150 m 150 m 165 m 165 m 180

Note: Ses = session; Total d. = total distance.

(®)

Weeks Week 1 Week 2 Week 3 Week 4
Exercise Ses1-4 Ses1-4 Ses1-4 Ses1-4
SSB SSB SSB SSB SSB
SSG SSG SSG SSG SSG
Weeks Week 5 Week 6 Week 7 Weeks 8 - 9
Exercise Ses1-4 Ses1-4 Ses1-4 Ses1-4
SSB SSB SSB SSB SSB
SSG SSB SSB SSB SSB

Note: Ses = session; SSB = specific soccer drills with the ball; SSG = small sided games.

The technical exercises in the TG included basic running technique drills for
different joints, as follows: ankle—low/quick skipping; thigh—high skipping;
knee—back heel kicks; shoulder—running arm movement; and running—em-
phasis on accurate joint actions. Due to the children’s lack of experience in this
type of training, particular attention was paid to demonstration and execution.
Two basic techniques were stressed: 1) correct posture (e.g., spine erect, shoul-
ders back) and body alignment (e.g., chest over knees) as the body moves for-
ward; and 2) soft landings, including toe-to-heel rocking and bent knees. All ex-
ercises were adapted to the coordination capacity of the children and performed
at gradual speeds. None of the repetitions in each drill lasted more than 8 seconds,

to ensure that energy was produced mainly by intramuscular phosphagen de-
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gradation; there was a 90-second rest between sets to allow for resynthesis of
phosphagens.

In the two additional weekly training days of the TG, training was devoted to
soccer-specific exercises performed with the ball, tactical drills, and small-sided
games of 3 - 6 players in each team. The SG performed these exercises in all four
soccer sessions of each week. The soccer exercises were similar and matched in
terms of intensity and volume between the two training groups.

All training sessions were performed on a grass surface with the players wear-
ing their soccer shoes. Training sessions were performed in the late afternoon, 3
- 4 hours after lunch, with an average air temperature of about 18°C - 22°C. Par-
ticipants were instructed to drink 500 cc of water 30 min before each training
session.

Testing Procedures

Participants performed two similar sets of tests before and after the nine-week
training period. The first set of tests was conducted on two non-consecutive days
during the week prior to the beginning of the training program. The second set
of tests was conducted during the week after the completion of the training
program. Both sets of tests were performed using the same procedures, at the
same time of the day, under the same environmental conditions, and with the
same technician, who was blind to the training-group affiliation. Participants were
familiar with the testing procedures, as they had performed them on previous
occasions. Before each set of tests, participants performed a standard warm-up
that included 8 min of jogging, followed by a 10-in stretching exercise, two 20
m sprints and jumping drills. A 20-min period separated the different tests on
each day. All running and jumping tests were performed at the same location
and under similar environmental conditions as in the training sessions. Running
times were recorded using a photoelectric cell timing system (Alge-Timing Elec-
tronic, Vienna, Austria) with an accuracy of 0.001 s, linked to a digital chronos-
cope. A standing start, with the front foot placed 30 cm behind the timing lights,
was used for all sprints. Timing was initiated when the subject broke the light
beam.

On the first day of each testing set, participants performed the following two
tests:

Standing Long Jump— Power Test. Horizontal-jump length was measured by
a maximum jump using a free countermovement technique (FCMJ). Partici-
pants began in an erect standing position and moved into a semi-squat position,
then leaned forward before jumping horizontally as far as possible. All jumps
were performed in a long-jump pit filled with soft sand located next to the soccer
pitch. The participant used a vigorous double-arm swing as he jumped off the
ground. There were three trials, and the longest jump achieved was recorded.
Jumping length was measured manually using a standard measuring tape (Al-
muzaini & Fleck, 2008).

The 4 x 10 m Run— Agility Test. The agility test used was the 4 x 10 m back
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and forth shuttle run. The participant began at the base line and ran at max-
imal speed to a marked line that was located 10 m ahead of him. After touch-
ing the line, he turned and ran back to the baseline, touched the line, turned
again, and performed the same back and forth run. This procedure was per-
formed twice, and the faster time of the two trials was recorded. The participant
rested for 5 min between the two runs. Each participant ran individually (Stelen,
et al., 2005).

On the second day, the participants performed the following three tests:

10 m Run—Speed Test: A 10 m all-out sprint run was used to evaluate the
participants’ power and running start ability. Each participant performed the
test individually, while self-started after getting into a standing ready position
with the body leaning forward. Two runs were completed, and the better time
was recorded. Participants rested for 5 minutes between runs.

30 m Run—Speed Test: A 30 m sprint run was used to evaluate the partici-
pants’ speed and acceleration ability. Participants self-started after getting into a
standing ready position. Two runs were completed, and the better time was rec-
orded. Participants rested for 5 minutes between runs. The test was performed
individually by each participant.

Aerobic Capacity Test— Twenty-Meter Shuttle Run Test. The test consisted of
shuttle runs at increasing speeds between two markers, placed 20 m apart (Gib-
son et al., 1998). A portable compact disc (Sony CFD-V7) dictated the test pace
by emitting tones at appropriate intervals. The participant was required to be at
one end of the 20 m course at the signal. A start speed of 8.5 km/hour was main-
tained for one minute, and thereafter the speed was increased every minute by
0.5 km/hour. The test score for each participant was determined according to the
number of laps or the total distance he achieved during the test.

The rationale for the selection of these testing procedures was based on their
relevancy to soccer and to the scope of the study. A high test-retest reliability
(0.80 - 0.95) of most of the tests used in the study was described previously (Al-
muzaini & Fleck, 2008; Gibson et al., 1998; Stelen et al., 2005).

2.3. Statistical Analysis

A two-way repeated-measure analysis of variance was used to compare fitness
differences, with time serving as the within-group factor and training regimen as
the between-group factor. A Cohen’s d-effect size (ES) was also performed to
demonstrate the magnitude of the training effect in each group. Cohen’s d < 0.30
was considered a low effect, 0.30 - 0.70 a moderate effect, and > 0.70 a strong ef-
fect. The Shapiro-Wilk test was used to ensure normal distribution of the results.

Data are presented as the mean + SD. Significance level was set at p < 0.05.

3. Results

There were no baseline differences in age (13.5 + 6.8 and 13.4 + 8.2 yrs), body
mass (41.8 + 6.9 and 42.3 * 6.3 kg), or height (151.1 £ 9.8 and 156.6 + 7.6 cm)
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prior to the training between the groups. Changes in anaerobic and aerobic per-
formances following the training programs are presented in Table 2. There were
no baseline differences in any of the anaerobic or aerobic test scores prior to the
training between the groups. SG training led to a significant improvement only
in the 20 m shuttle run test (p < 0.05). In addition, the percent change in the 20
m shuttle run test was significantly greater in the SG compared to the TG (p <
0.01) (see Figure 1). TG training led to a significant improvement in the 10 m
sprint time (p < 0.05) and the 30 m sprint time (p < 0.05), but to a significant
reduction in the 4 x 10 m time (p < 0.01). However, there were no significant
between-group differences in the training effects on any of the anaerobic va-
riables measured (Figure 2). Neither of the training programs had a significant
effect on the standing long-jump test results. In addition, no significant interac-
tion was found between the training groups in any of the variables that were

tested.

Table 2. The effect of the tow training programs on selected anaerobic and aerobic performances (means + SD).

Soccer Group Technical + Soccer Group
(SG)N =14 (TG)N =14
Variable Pre Post ES Pre Post ES FE(: 11?;6)

Standing long jump (cm) 172.8 £18.9 178.5 £ 20.5 0.30 186.2 £ 17.0 185.1 £17.9 0.07 3.43
4 x 10 m (sec) 10.49 +0.49 10.60 + 0.40 0.22 9.99 £0.43 10.20 + 0.42** 0.49 1.03
Run 10 m (sec) 2.13+0.14 2.07 £0.27 0.42 2.05 +0.08 2.00 + 0.09* 0.63 0.01
Run 30 m (sec) 5.36 £ 0.39 5.31 £0.29 0.12 5.13+0.23 5.07 £ 0.26* 0.27 0.03
20 m shuttle run (m) 645 + 362 738 £ 308* 0.25 650 + 269 630 + 363 -0.07 0.69

Note: *p < 0.05 for within group changes; **p <0.01 for within group change; ES: effect size.

80 O Soccer

O Soccer +Technique
60

-60

Figure 1. The effect of the two training programs on percent change of the 20 m shuttle
run test results. *p < 0.01 for between group change.

DOI:

10.4236/ape.2020.101003

25 Advances in Physical Education


https://doi.org/10.4236/ape.2020.101003

Y. Haleva, Y. Meckel

18 o Soccer

16 O Soccer +Technique

Change (%)

Standing long jump 4x10m shuttle run Run 10m Run 30m

Figure 2. The effect of the two training programs on percent changes of selected anaerobic
performances.

4. Discussion

The findings of the present study revealed inconsistency as to the effectiveness of
the two training programs, demonstrating the complexity of the performance
requirements in the game. While the TG showed significant improvement in the
10 m and the 30 m sprint runs with no such improvement for the SG, significant
improvement was found in the aerobic capacity for the SG with no such change
for the TG. Neither of the training programs induced significant effects in the
long-jump test. In addition, significant deterioration was found in the 4 x 10 m
agility test for the TG, with no change in this variable for the SG.

These results are partially in contrast to our hypothesis and to several previous
studies showing that short-term technique training has a consistent positive effect
on fitness components such as power, speed, and agility among children (e.g.,
Branta, Haubenstricker, & Seefeldt, 1984; Venturelli, Bishop, & Pettene, 2008). It
was suggested that this improvement resulted mainly from neural adaptations.
Although this adaptation is dependent on the specific training variables (e.g.,
volume, intensity, and complexity of drills), it generally consists of selective ac-
tivation of muscles, selective activation of motor units, synchronization, and
improved intermuscular coordination (Markovic & Mikulic, 2010).

When evaluating the effectiveness of the technical training program in the
present study, certain methodological and physiological elements should be con-
sidered. First, some of the testing procedures that were used in the present study
required fitness components, such as muscle power and strength (e.g., the standing
long jump test) rather than just specific motor skills (Markovic & Mikulic, 2010).
In light of the present results, it is possible that the SG training, involving activi-
ties such as acceleration, stopping, pushing, and tackling during the small-sided
games and the soccer-specific drills, may have produced greater muscle strength

and power than the TG, which performed relatively low intensity activity during
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the technical drills. Although no significant interaction was found between the
groups in the long-jump power test, the differences between the training programs’
characteristics may have caused different responses in this test between the groups
(see Table 2). In line with this, an improvement of 6.0% was found in standing
long-jump scores of 12- to 15-year-old boys following a six-week training program
that combined technical exercises with weight-lifting training (Faigenbaum et al.,
2007). It may therefore be recommended that for significant improvement in
power performances such as horizontal or vertical jumps, specific resistance train-
ing should be included in the weekly training schedule.

The significant deterioration in the 4 x 10 m agility test in the TG was a sur-
prise and in contrast to our hypothesis. Previous studies have found significant
improvement in agility of children following short-term training programs that
involved technical and motor control drills (Altinkok, 2016; Branta, Haubenstricker,
& Seefeldt, 1984; Smits-Engelsmana, Jelsmab, & Ferguson, 2017). However, the
participants in these studies were sedentary children with no previous involve-
ment in training program. Although the children in the present study did not
experienced a systematized technical training program before, they were certainly
familiar with activities such as change of direction or with back and forth running
that are highly typical to soccer. It, therefore, reasonable to assume that the agil-
ity-level starting point of these players was already high at the beginning of the
present study leaving only minor room for improvement in the 4 x 10 m agility
test performance of both training groups. The significant decrease in the 4 x 10
m test score of the TG may be relates to the fact that the technical drills in this
group were performed only in a unidirectional fashion without turning points or
change of direction. In that regard, Young, James, & Montgomery (2002) sug-
gested that agility tasks could be more influenced by specific motor control fac-
tors than by muscle strength and power activity. Furthermore, in young children,
the improvement of muscle power depends on neural factors rather than muscle
strength (Thomas, French, & Hayes, 2009). Given the results of the present
study, these neural factors should probably be stimulated and practiced in spe-
cific drills that relate to the specific sport or testing procedures used. Obviously,
the issue of specific technical exercises for improving agility and quickness among
children needs to be clarified in future studies.

All-out sprinting represents a complex movement that requires a high level
of neuron activation (Markovic et al., 2007; Matavulj et al., 2001; Nicol, Avela, &
Komi, 2006; Ross, Leveritt, & Riek, 2001). It was previously shown that increased
nerve activation, together with frequency or degree of muscle innervation, was as-
sociated with specific technical training, especially in young populations (Mar-
kovic & Mikulic, 2010). Differences in running technique and in muscle activa-
tion patterns have also been reported among trained sprinters, and included
sprint-specific technical drills in their training compared with controls (Ross,
Leveritt, & Riek, 2001). In agreement with these and with our hypothesis, the 10

m and the 30 m sprint results in the present study were improved significantly in
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the TG, whereas the improvement in the SG did not reach a significant level (see
Table 2). Although we did not assess neuron adaptation, these results may con-
firm that a general adaptation phase of basic technical training is essential for
young soccer players in order to improve sprint performances. This is consistent
with previous studies reporting significant improvement in technique-related
performances such as in sprint running following training programs that in-
cluded technical exercises (Boji¢ & Pavlovi¢, 2015; Ross, Leveritt, & Riek, 2001).
Moreover, general technical training in 11-year-old soccer players was found to
increase specific soccer skills such as sprinting with ball, more than sprint train-
ing alone (Venturelli, Bishop, & Pettene, 2008). Similar results were found for
13-year-old male soccer players (Branta, Haubenstricker, & Seefeldt, 1984) and
for 12 - 14-year-old young female handball players (Boji¢ & Pavlovi¢, 2015). The
investigators in these studies suggested that technical training provides a greater
neural stimulus, resulting in better intramuscular and intermuscular coordina-
tion for sprint running.

The 20 m shuttle run (“yo-yo”) test results—as an indicator of the participants’
aerobic capacity in the present study—showed a significant improvement in the
SG, with no such improvement in the TG (Table 2). The improvement in aero-
bic capacity was significantly different between the groups (see Figure 1). The
significant superiority of the SG over the TG in aerobic improvement can prob-
ably be attributed to the nature of the training in the two groups. As described
earlier, while the TG implemented low-intensity coordination drills into their
training sessions, the SG performed relatively high-intensity soccer training,
consisting of small-sided games, in all weekly training sessions. Given the dif-
ferences in training intensity between the two groups, the significant differ-
ence in the aerobic capacity changes between the groups may be reasonable.
Furthermore, the use of the 20 m shuttle run test, which replicates soccer-spe-
cific activity, as the evaluating procedure for the players’ aerobic capacity in the
present study, may have had a positive impact on the SG scores compared to the
TG scores. The significant aerobic superiority of the SG over the TG following
training should be taken into consideration by coaches since it may indicate that
the inclusion of low-intensity exercises such as technical drills on the account of
high-intensity soccer-specific exercises may interfere with the players’ desired
aerobic capacity.

One limitation of the present study may be that our groups sample sizes were
relatively small. This was the result of a 20% dropout rate of players who missed
testing or training sessions. In addition, changes in some of the anaerobic per-
formances that were measured in the present study could have reflected changes
in muscle power and strength rather than motor skills. The use of special and
specific testing procedures that rely and reflect specific motor skills could have
been more appropriate for the purpose of the study. Furthermore, level of intensity
and volume of activity was not monitored during training. This prevented an

accurate comparison between the two training protocols.
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5. Conclusion

In conclusion, given the complexity and the various requirements of soccer, it
can be suggested that in order to comply with all game requirements, technical
training programs for young players may be more efficient if implemented to-
gether with other fitness agendas. Among these are resistance exercises that may
improve soccer-specific actions such as jumping, accelerating, and changing of
running direction. In addition, the implementation of aerobic-oriented type drills
should be considered, given the low intensity of technical drills and the possible
reduction in aerobic capacity. Future studies may examine the effect of technical
training programs on players of different age groups. In addition, different tech-
nical drills, of different complexity and volume may be applied in future studies

in order to examine their impact on young soccer players.
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