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Abstract: Female soccer has recently experienced an impressive increase in the number of players,
and an impressive improvement in the quality of elite matches. Still, studies show sex differences in
match statistics on passing accuracy and the ability to control the ball in international matches, which
is explained by a lower skill of level in female soccer players as compared to male players. Therefore,
the aim of this study was to evaluate if female youth soccer players had bridged the gap in technical
skills to reach the level that boys have traditionally attained. Sixteen male and 17 female youth soccer
players of the same age and experience level took part in technical skill tests of reception of the ball on
the ground and long passes. The results show a significant difference between the sexes in reception
performance in favour of the male players (p < 0.05, ES = 1.09), but no significant difference in the
long pass test (p = 0.11, ES = 0.43). This leads to the conclusion that the lower score on ball reception is
probably the result of experience in small-sided self-organised soccer games during childhood among
the male players, which influences reception skills but not the ability to make accurate long passes.

Keywords: soccer; technical skills; technical test; long passes; reception

1. Introduction

Organised female soccer started in several European countries in the mid-1960s, and it
has continued to experience an impressive increase in participants. The latest information
from Federation Internationale de Football Association (FIFA) shows that worldwide
around 30 million female senior and youth players take part in a football club [1]. Even
though the quality of female soccer is improving, media interest and the economy is not in
the same league as male soccer [2]. The critique of female soccer has often been about low
pace and poor skills in comparison to male soccer [3]. Research has proven that there is
a difference in performance between sexes in all sports with high demands for physical
capacity [4,5].

High performance in soccer is determined by skill levels of players, with skills defined
as a combination of technical and tactical ability in the rapidly changing environment of
soccer games [6]. Analyses of the top matches of clubs and national teams for both sexes
show a similarity with regard to the number of ball touches and time in possession of the
ball [7]. Differences have also been detected, such as female players lost the ball more
often [8], had a higher percentage of mistakes in reception and passes, and made more
long passes from the defensive area [9]. Suggested reasons for sex differences in match
performance are that female players experience more fatigue than male players during
matches [7], that game tactics in female soccer do not focus as much on possession of the
ball as do male game tactics and that female players make more long passes from the
defensive area [9]. This has led to a lower number of passes and more passes with a higher
possibility of interference. Finally, these differences could also mean that female players
have lower technical and tactical soccer skills than male players.

Studies that have evaluated the sex differences in general motor control show that
young men perform better in gross motor skills and young women are better at mastering
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activities which involve fine motor skills [10,11]. Furthermore, young men show signifi-
cantly better performance than young women on tests of object control, such as throwing
and kicking [12].

Differences in dribble speed have been found in youth soccer players [13,14], and it
has been argued that much of the difference can be explained by sex difference in sprinting
speed [13]. Analyses of the ability to rapidly change direction (COD), which is a vital part
of dribbling speed, reveal relative strength to be decisive for high performance [15]. One
study reported no significant sex differences among youth players in important technical
soccer skills, such as long passes, heading and shooting [14], while differences in favour of
male players in technical passing skills were found in another [16].

Little research on senior soccer has been published related to sex differences in soccer
skills. Two separate studies have shown large differences in the Loughborough Soccer
Passing Test [17,18] and dribble speed in favour of male players [19]. According to Thomas
and French [20], the reason for these sex differences in motor control is more likely to
be environmental than biological, as the superiority of boys in gross motor skills and
differences in technical skills can probably be explained by the fact that males have done
more of this type of motor skill training than have females.

The observed improvement in the quality of female international soccer and the in-
creasing popularity for girls to start soccer training at an early age [1] leads to an interesting
question: Have youth female soccer players bridged the gap in soccer skills to reach the
level that boys have traditionally attained? Findings from previous studies on this question
are unclear because most have used dribble speed as a sign of skill level. Since dribble speed
is correlated with sprint speed [13] and COD which depend on muscular strength [15],
these tests will favour male players. Therefore, it is important to bring new attention to
the subject and evaluate other soccer skills in which the sex difference in physical strength
is reduced. The ability to control the ball and make accurate passes has been shown to be
different in elite matches for males and females [7,8]. Our purpose is, therefore, to examine
if there is a sex difference in such skills as long passes and ball reception among youth
soccer players. The hypothesis of this study was that youth female players are at the same
technical level as youth male players.

2. Materials and Methods
2.1. Method

It is a challenge to design a relevant test to evaluate a possible sex difference in skill
level in soccer because the quality of the opponent plays a decisive role in the performance
in matches [21]. It is difficult to test soccer skills with high reliability and construct va-
lidity [22], and the measurement of decision making by means of an iPad [23] provides
uncertain information on players’ tactical abilities. Therefore, we chose to test player
technical levels to evaluate if there is a sex difference in the technical part of soccer skills.
This design will not directly measure the complete skill level, but since level of technical
ability in soccer is related to level of competition [24] and technical tests could provide high
reliability [6], we decided to use those tests in this study.

2.2. Participants

Seventeen female outfield soccer players (age 17.8 ± 0.6 years; height 1.69 ± 0.05 m;
body mass 62.9 ± 6.04 kg) and 16 male outfield soccer players (age 17.8 ± 0.7 years; height
1.78 ± 0.07 m; body mass 71.1 ± 6.7 kg) participated in the study. The inclusion criteria were
that the participants were active players in soccer clubs, and the exclusion criteria were
that they did not have any injuries or illness on the test days. All male players competed
in teams in the first division of the regional U18 league, and female players competed in
senior teams at the third and fourth levels. The tests were executed in November and
December, where the soccer season was finished in the Norwegian soccer leagues. In this
period, the players have a relatively low training load, which will not influence the skill
results as much. The players signed a written consent form to take part in this study, in
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accordance with regulations of the Norwegian Centre for Research Data. Approval to use
the data and to conduct the study was given by the Norwegian Centre for Research Data
(reference code nr. 835109), on 13 August 2020.

2.3. Procedures

Two technique tests were conducted to evaluate if there was a sex difference in tech-
nical skills in passing and reception of the ball in youth soccer players. During the test of
reception of the ball on the ground, player performances were recorded using an AV video
camera (Sony PXW-Z90, Sony, Tokyo, Japan).

All tests were conducted in an indoor soccer hall with artificial turf, and similar balls
(size 5) with identical air pressure were used (0.6 bar). The players took part in a general
standardised warm-up (15 min) of running and dribbling with each ball (5 min) and passing
and reception from different distances (10 min) before the test. Information about their
soccer histories, daily training, match frequency, and level of match play was gathered on
test day from the players.

After the warm-up, the participants stood 8 m away from the ball projection machine
(Sport Tutor, Burbank, CA, USA) and were instructed to receive the ball in the way they
wanted for the purpose of controlling the ball inside a marked area in front of them
(1 × 1.5 m, see Figure 1). The participants were instructed to make one touch in the
reception and then one touch to pass the ball in the direction of the ball projection machine.
The participants completed 10 attempts to receive the ball on the ground with a ball speed
at 19 km/h (measured with a laser gun (Stalker Pro II+, Richardson, TX, USA)) and were
instructed to make the receive every second time to the right and left to make a pass with
the right or left foot. The test was adapted from [25] (Table 1). Two educated soccer coaches,
one with a UEFA b-licence and with more than 10 years of experience as a soccer coach and
one with a UEFA c-licence with more than 5 years of experience, scored every reception of
the ball based on set criteria [25].
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Table 1. The criteria for scoring the reception of the ball from the ball projection machine at a speed
of 19 km/h from, adapted from [25].

Score Criterium, Ball Reception, on the Ground, 19 km/t

1 The participant does not manage to stop the ball.

2 The participant loses control over the ball, and the ball goes outside the area in front
of or beside him (1 × 1.5 m) before the player manages to pass the ball.

3 The participant manages to control the ball in the area, but the ball is not controlled
in the correct direction (left or right).

4
The participant manages to control the ball in the area, in the correct direction (left
or right), but is too close or too far from the player, resulting in difficulty in making

the pass.

5 The participant manages to control the ball within the area, in the correct direction
(left or right), and the receiving is perfect, so the pass is easy to perform.

After the ball reception test, the participants started with the ball 30 m away from a
target (a large cone) and were instructed to take one touch of the ball inside a 5 m area
followed by a long pass in the air with their best foot (see Figure 2). The participants made
the pass when the ball was rolling. The aim was to pass the ball through the air and hit
the ground as close to the marker as possible. There were four circles with 2 m increase in
diameter around the cone with the highest score closest to the cone and the lowest outside
the largest circle (5-1 points; Figure 2), modified after [26]. Two judges were standing 5 m
from the marker and scored each trial; if the ball bounced at the line, the highest score
was given. The participants made two familiarisation trials, and then 15 trials in the test.
Players’ average scores were used for further analysis. A relatively short distance was
chosen (25 m) for the long pass test to minimise the effect of sex difference in strength on
the results.
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2.4. Statistical Analysis

Players’ average scores for each test were used for further analysis. The data were
expressed as mean ± standard derivation (SD), and we also reported Cohen’s d effect
size for sex differences in both technical tests. An effect size of 0.2 was considered small,
0.5 medium, and 0.8 large [27]. The difference between sexes was analysed by independent
sample T-test with a significance level of p ≤ 0.05. A Pearson’s correlation was used for all
participants and per sex to investigate correlations between the scores of the ball reception
and long passes. Threshold values for the correlation coefficients’ interpretation as an
effect size were 0.1–0.3 (trivial), 0.3–0.5 (moderate), 0.5–0.7 (large), and 0.7–0.9 (very large;
Hopkins et al., 2009).

A repeatability analysis was performed on a subset of 50 randomly chosen samples
and assessed at two different points in time by two coaches to evaluate the accuracy of
the judgements of the test ratings. Mean estimates with 95% confidence intervals (CI)
were reported for an intraclass correlation coefficient (ICC). Interpretation was as follows:
<0.50 poor; from 0.50 to 0.75 fair; from 0.75 to 0.90 good; and above 0.90 excellent. The
ICC for inter-rater reliability between coaches was good to excellent at 0.90. All statistical
analyses were performed using SPSS Statistical Analysis Software for Windows® (SPSS,
version 25, Chicago, IL, USA).

3. Results

No significant differences were found between sexes for soccer experience and training
experience per week (t ≤ 1.46, p ≥ 0.155, ES ≤ 0.5, Table 2).

Table 2. Participation in a soccer club, matches per week, and soccer training per week.

Female Players Male Players

Years in a soccer club 11 ± 1.3 11.2 ± 1.8
Matches per week 1 1

Soccer training in school and club (h/week) 8.8 ± 2.3 9.2 ± 0.9
Self-organised soccer training (h/week) 0.9 ± 0.9 1.5 ± 1.5

A significant difference between the sexes was found in the ball reception test (t = 3.1,
p = 0.004, ES = 1.09) but not in the long passes test (t= 1.2, p = 0.22, ES = 0.43, Figure 3).
The individual scores for ball reception varied from 2.4 to 4.4 points, while the long passes’
scores varied from 1.53 to 3.8 (Figure 3).
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A significant moderate positive correlation (r = 0.38, p = 0.028) between the scores
for the ball reception and long passes was found for the whole group, but when specified
per men (r = 0.14, p = 0.61) and women (r = 0.38, p = 0.125), only trivial and moderate
nonsignificant correlations were found (Figure 4).
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4. Discussion

The aim of the study was to examine if there was a sex difference in the skills in
long passes and reception of the ball in youth soccer players. The main findings were a
significantly higher accuracy in reception of the ball on the ground for male youth players
compared to female youth players, but not in long passes. Thereby, the hypothesis was
partly correct. The participants in this study were equal in terms of age, years in a soccer
club, and hours of soccer training in school and club, and both male and female players took
part in one match per week during the season (Table 2). Theoretically, only environmental
differences should explain the sex differences in the test [20]. The explanation of the
findings could be that—as the authors of this study have experienced—far more boys than
girls participate at a young age (6–12 years) in soccer play in school and in their spare time.
This is a crucial period to improve skills in soccer, and research has shown that players
who take a greater part in these activities increase their chances of becoming a professional
soccer player (Ford et al., 2009).

Our finding of no sex difference in long passes was not in line with a study of Finish
youth soccer players who showed significant differences in passing performance [16]. It is
worth noting that these results are from surveys conducted between 2002 and 2010. The
development of female soccer players’ skill levels has increased after that. Our findings
of sex difference in accuracy in reception are in contrast to Perroni [14], who found no
significant differences between sexes on tests of other technical skills in soccer such as
passing, heading, and shooting for youth players. These authors also found that female
players performed significantly better than males in one juggling test. This is rather
surprising given that the male players in Perroni et al.’s study had been part of a football
club for a longer period of time than the females and took part in more football practice
each week.

We found no significant difference between sexes in the test of accuracy in long passes.
This indicated that the distance of the long pass of 25 m did not discriminate against the
female players with regard to their lower muscular strength. The reason for no significant
sex difference could be the equality in their soccer history. Both sexes started with soccer
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when they were approximately 6 years old and have played on a soccer team for about
10 years.

The reason for the significant difference in performance of receptions but not for long
passes could possibly be explained by the ‘early engagement hypothesis’ [28,29] and the
specificity principle of training [30]. If both sexes practised long passes for an equal time,
the improvement should be the same [20]. Better performance in reception by the male
players indicates a large amount of training of the actual skill, probably through more
soccer play in childhood. Both social and cultural reasons could explain the observed issue
that boys take more part in unorganised soccer play in the period from 6 to 12 years [31].
There is reason to believe that soccer play in small groups (SSG) will have more influence
on the ability of reception than on long passes [32] since such activities are often performed
in a limited area (school yards) where the need to make long passes is low.

The individual results of reception (Figure 4) showed that one female player scored
points equal to that of the best performing male players. Furthermore, a female player had
the best performance in the test of long passes. This indicates that with enough training,
female players could score just as well as male players in the technical tests used in the
present study.

A moderate significant correlation between the two technical tests was found when
the whole group performance was used while only trivial and moderate nonsignificant
correlations for each sex were found. This shows that high quality performance in one
technical skill in soccer does not automatically indicate high performance on another. These
findings are in accordance with the theory about the transfer of motoric learning [33]. If
players, for example, practice long passes, they will probably improve their performance,
but this will not improve their ability to make accurate receptions. The reason is a low
degree of similarity in the two skills [33].

The study has some limitations as the scoring system on both technical tests was from
1 to 5 points. A wider scoring system could have increased the sensitivity of the test to
provide a better separation of player quality. A relatively limited number of attempts (10
and 15 in ball reception and long pass test, respectively) could have led to coincidences
affecting the results. To ensure a higher reliability in tests, the quantity of attempts could
have been higher [34]. Furthermore, it is possible that by adding more participants to the
study, the results could have been different. In addition, the soccer level of participants
could have affected the results, even though both groups were categorised as medium level
players in the area. Care should be taken in generalisation of the results, since experience,
level of competitiveness, and age can affect the technical level of players.

Future studies on this subject should evaluate technical skills in top soccer players,
both youth players and adult players, to detect a possible sex difference. If there is a sex
difference in technical skills so that male players perform better on technical tests, it would
be reasonable to believe that the sex difference in match statistics would continue.

5. Conclusions

Youth female soccer players scored significantly lower on technical performance in
reception but not in long passes. As reception is a vital skill in soccer, and poor quality will
influence the opportunity to make a precise pass or a good shot. Thereby, the reason for sex
differences in match statistics could be explained by differences in ability to make accurate
receptions of the ball, which could influence the percentage of successful passing. The two
groups of youth players had similar football history in a soccer club, but a hypothetical
explanation of the finding could be more self-organised soccer play in childhood among
the male players, as small-sided games influence reception skill rather than the ability to
make accurate long passes. Thereby, sex differences still occur in ball reception.
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