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ABSTRACT

Purpose. One factor affecting successful performance in beach handball is the efficiency of shootings. As only few studies
evaluated gender-related differences in shooting performance, the aim of this study was to analyse variations of shooting
efficiency between males (M) and females (F) during beach handball matches.

Methods. Nine matches were analysed. Overall, there were 559 (M: 353; F: 206) shots, of which 54.7 + 9.4% were successful
and 19.9 + 7.1% were goalkeepers’ saves. Type of shot, shooting area, and goal area were recorded. Percentages of differences
between genders were also computed. Players’ efficiency was calculated as (frequency of goals*100)/frequency of shots. Goal-
keepers’ efficiency was calculated as (frequency of goalkeepers’ saves*100)/frequency of shots. Gender differences were
ascertained by Pearson’s chi-squared test for independence with Bonferroni corrections. Statistical significance of the results
was accepted at p < 0.05.

Results. No statistically significant gender differences were found for any parameter. Goalkeepers were most efficient
(M: 23.0 = 6.1%; F: 25.9 = 18.0%) when receiving inflight shots. The most frequent shooting area was the front (M: 328 shots;
F: 194 shots) and most shots reached lower corners of the goal (M: 139 shots; F: 77 shots).

Conclusions. No differences between genders were found during semifinal and final phases of the tournament. Notational
analysis proved to be a valuable tool for better coaching through the interpretation of shots in beach handball and it may

be useful to examine all the aspects related to shooting, such as the shooting area and the goal area.
Key words: performance, team sports, match analysis, technical indicators, shooting, competition

Introduction

Beach handball is a team sport played on a 27 x
12 m sand court by 2 teams, each composed of 1 goal-
keeper (GK) and 3 field players. With the rule of free
substitutions, during the offensive phases, the GK is
allowed to exit the goal area and be changed by a field
player, a specialist, creating a situation of numerical
superiority [1]. A match includes two 10-minute sets
with a golden goal in the case of a tied set and a series
of 5 shoot-outs in the event of a tied match. Beach
handball matches have a peculiar structure defined
as cyclic eight, characterized by a concurrent transi-
tion between the offensive and defensive phases [2].
The numerical superiority created by a specialist tem-
porarily substituting the GK generates more opportu-

nities to create spaces and more ways to score 2 points
where the specialist plays a crucial role in the creation
of offensive situations [3]. Successful offensive situa-
tions are expressed as shootings with their relative
effectiveness [4], representing one of the main factors
that contribute to the success of team sport [5].
Reflecting the studies on indoor handball [6-9],
research on beach handball has focused on physiologi-
cal and kinematic aspects [10-14], individual and team
performance [3, 15], and shooting analysis [4, 16, 17].
Several moderate-to-high intensity activities distrib-
uted intermittently throughout the match characterize
beach handball, with males performing more moder-
ate and high intensity accelerations than females [10]
and kinematics variables (i.e., total distance, body load,
impacts, speed average) decreasing in the second set
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for both males and females [13]. In a recent study [14],
differences in the conditional assessment of the specific
playing positions (specialist, wing, fixed wing, pivot,
defender) of elite beach handball players have been
investigated for male and female players. Significant
gender-related differences emerged in the conditional
data of competition, with variability depending on the
playing position, both in men and women.

Compared with indoor handball, beach handball
players cover a lower distance (males: 3627 = 568 m,
females: 4002 + 551 min indoor handball [18]; males:
1235 + 192 m, females: 1118 + 222 m in beach hand-
ball [10]) and there is a lower number of accelerations
owing to the sandy surface, placing higher physiological
demands on players [10]. To the best of our knowledge,
only 1 study [3] has focused solely on the shooting ac-
tions during beach handball matches, showing that
match analysis may provide specific insights useful
for training plans and drills for a better preparation
[19]. For instance, in other team sports, it has been re-
ported [20] that the frequency of occurrence of passes,
shots, goals, shots originating from different zones of
the court, and the type of shots performed are the per-
formance indicators better discriminating among com-
petition levels. The importance of match analysis in
team sports has also been highlighted by Hatzima-
nouil [21], who analysed the effectiveness of shots by
shooting areas and by playing positions among high-
level handball players by means of a video analysis.
The majority (56.9%) of throws were successful, with
a higher frequency of shots originating from the central
attack area from a medium distance and ending to
the left lower side of the goal. Nevertheless, the effi-
cacy of shots was heterogeneous among the different
attacking areas and player positions.

Findings from a systematic review on match analy-
sis in handball [22] show that studies examined play-
ers’ and teams’ performance from 2 different perspec-
tives. The most popular perspective is considering the
classical static complexity approach based on record-
ing players’ and teams’ actions (usually in terms of de-
scriptive frequencies of events) to obtain a final data-
set describing what happened at the end of the match,
without considering how it happened. The other per-
spective takes into account the new dynamic com-
plexity approach, wherein action recording considers
the chronological and sequential order in which the
actions occur. Looking at the utility of performance
analysis, a study [23] examined the involvement with
match, notational, and technique analysis of 46 elite
professional and semiprofessional coaches of different
team sports (i.e., rugby league, hockey, football, basket-
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ball, rugby union). Findings revealed that the informa-
tion provided by performance analysis gave coaches
useful feedback about their short-term (93%), medi-
um-term (80%), and long-term (70%) planning. In ad-
dition, 86% of the interviewed coaches confirmed that
performance analysis was ‘essential’ or ‘very useful’ for
applying specific changes in their training and game
strategies. Therefore, it is crucial to identify the per-
formance indicators of the sport to give appropriate
feedback to coaches and practitioners. To be useful,
performance indicators should relate to successful
performance or outcome [24].

In beach handball, performance depends on the
combination of high intensity physical patterns at the
player and team level. The player performance depends
on specific movements involving speed and power,
rapid accelerations and decelerations, and changes in
directions [10, 11, 24], whereas the overall team perfor-
mance depends on technical and tactical team perfor-
mance indicators, such as passing, catching, throwing,
checking, and blocking during offensive and defen-
sive situations [7, 25]. Thus, successful performance
results from the combination of performance indica-
tors, such as passes, shots, and field positions, repre-
senting a selection or combination of variables aimed
to define some or all aspects of performance [24]. For
beach handball, better differentiators between win-
ning and losing teams are the variables involving
a combination of other ones in the calculation of their
score, such as the GK’s received and blocked shots, or
shots attempts made by shooters and blocks, reflect-
ing the importance of the GK in a team’s victory, as well
as the value of goals, blocks, and technical fouls [26].
In fact, the evaluation of goals is based on the shoot-
ing technique: attractive goals or goals made by spe-
cialist players are awarded 2 points, whereas non-at-
tractive goals score 1 point [3].

Jimenez-Olmedo et al. [15] showed that specific
anthropometric characteristics (i.e., elbow perimeters
and dimension of hand polygons) were positively cor-
related with throwing performance in beach handball
players, in particular among the specialists. However,
because overarm throw is a multi-joint movement with
many potential degrees of freedom, basic anthropo-
metric parameters proved to be more important than
hand dimensions [15]. In addition to an individual’s
throwing capacity, cooperation among players is crucial
for successful shooting performance [3]. Regarding
the position of the shots, the right side has been reported
the most efficient shooting position for males [4], al-
though the highest frequency refers to shooting from
the centre [4, 16]; for females, shooting from the centre
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shows the highest frequency and efficiency [4, 16].
Gender differences have also been revealed in terms
of behaviours that occur during the positional attack
phases, with males ending the offensive phases on
the outer edges of the playing court [17] and females on
the left side [27]. Furthermore, different behaviours
have been described when the attack ends with an in-
flight shot, with males tending to use this type of shot
when they are winning and females when they are tied
or losing [17].

It is evident that studies on beach handball have
focused on different points of view and there is still
ongoing research contributing to its developing pro-
cess [28]. In particular, few studies have been con-
ducted with the aim to analyse gender differences in
shooting performance. Therefore, to contribute to the
further development of the sport, the aim of this study
was to analyse the variations of shooting efficiency
between male and female beach handball players.

Material and methods
Experimental approach to the problem

According to the rules of the game of beach hand-
ball [1], players may use different type of shots to score
a goal (Table 1).

Since the success of a shot is the result of a com-
bination of different performance indicators [5], the
analysis focused on performance indicators as de-
scribed in Table 2.

By adapting the models proposed for notational
analysis [5], the playing field was divided into 3 hor-
izontal areas (front, centre, back) measuring 6 x 5 m
each and 2 vertical areas (right and left) measuring 6
x 15 m each, and the goal was divided into 4 corners
(upper left, lower left, upper right, lower right) mea-
suring 1.5 x 2 m each, as shown in Figure 1.

Table 1. Classification of the types of shots used in beach handball according to the rules
of the game proposed by the International Handball Federation [1]

Type of shot Description Points
Inflight Performed while flying through the air 2
Spin shot Taken with full turn of the body in the air

Specialist Performed by the specialist player

Directive goal
6-m shot

One pointer Non-attractive shot

Performed by the goalkeeper from the goal area
Penalty throw performed from the 6-m line

= NN NN

Table 2. Description of the performance indicators of beach handball

Performance indicators

Description

Shooting area
Goal corner
Successful shot
Goalkeeper’s save

Area of the playing field from which the shot is performed
Corner of the goal to which the ball is thrown

Shot ended with a scored goal

Goal not scored because of a block from the goalkeeper

Shooting areas:

3, 6 —front

2,5 —centre

1, 4 — back

1,2, 3 —left

4,5, 6 —right

Goal areas:

1, 3 — upper corners
2, 4 — lower corners
1, 2 — left side

3, 4 —right side

Figure 1. Representation
of the shooting and goal areas
from the players’ point of view
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Sample

The Calise Cup tournament is a beach handball
competition for clubs held every year in Italy. The
tournament lasts 3 days (temperature: 29.6 = 1.3°C;
humidity: 58.6 + 11.8%): the first 2 days are dedicated
to eliminatory phases (played on 2 different courts at
the same time), while during the last day, semifinals
and finals occur (1 match at a time in the main arena).
Each team plays at least 5 matches all along the tour-
nament. Before starting the video-recording for the
study, the framing for all the 3 playing courts was
checked and they were all different. Only the court
used for the semifinals and finals allowed a full and
satisfying view of the court. Therefore, to ensure the
reliability of video-recording, only matches played on
the main arena during the semifinal and final phases
of the tournament were considered for the present
study (10 male seniors, 10 female seniors, 8 male U18,
and 4 male U12). However, after preliminary analy-
sis, differences in technical-tactical actions were ob-
served between U12 players and the rest of the sample.
Therefore, U12 matches were excluded from the final
sample; the same referred to matches during which
technical issues happened while recording, thus leaving
a final number of 9 analysed matches, involving 4 male
senior (Chemo profili Zagreb, Albena Beach Bulgaria,
Beach Stars BHC, Zagreb Beach Hrvatska), 4 male U18
(Goteborg B.H. Club, Zagreb Beach Hrvatska, Palla-
mano Grosseto, BHC Cus Cassino), and 4 female (Beach
Queens, Beach Princesses, Team Enigma Web Design
The Danish Beach Handball Dream, Cannabis En-
ergy Drink Beach Handball Club) teams.

As performance analysis could provide a valuable
estimate of technical and tactical aspects of team
sports [5], it was hypothesized that examining the ef-
ficiency of players during the final phases of the tourna-
ment (i.e., semifinals and finals) would increase the
relevance and applicability of the results for coaches
and practitioners.

Procedures

The matches were recorded by 2 experienced re-
searchers (C.C. and A.F)) by means of a video camera
(Sony Camcorder HR-CX290/B, Sony, Minato, Tokyo,
Japan) fixed at one side of the field, allowing a full view
of the playing area. After each match, the recorded
video was downloaded and used for further analysis.
For the video analysis, carried out by 2 experienced
observers (A.IL. and D.C.), a keyboard created ad hoc
with the Dartfish TeamPro 5.0 software (Dartfish,
Fribourg, Switzerland) was used.
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Preliminary analysis

Notational analysis involves an objective way of
recording performance, so that critical events in that
performance can be quantified in a consistent and
reliable manner, allowing to obtain useful feedback,
crucial in the performance improvement process [5].
In this context, it is necessary that the feedback is
accurate and precise. Therefore, before proceeding
with the statistical analysis, accuracy and reliability
of the data gathered through the video analysis were
assessed. In line with previous notational analyses
[18, 19], to provide a reliable analysis, the intra- and
inter-observer reliabilities were established. Before
the study, the observers scored twice 3 randomly se-
lected matches, with 7-day breaks between the ob-
servations. The intra- and inter-observer reliabilities
were ascertained by using the weighted kappa statistic
[29] for each observed variable (Table 2) and inter-
preted in accordance with the guidelines proposed by
Landis and Koch [30]. Table 3 shows the results for
the intra-observer reliability of the 2 observers, as well
as the inter-observer reliability.

For all the variables, values were classified strong
or moderate, except for the intra-observer reliability of
observer 1 for one pointer shot (fair agreement). Since
the kappa statistics is based on the proportion of fre-
quencies of events and few one pointer shots were re-
corded, the percentages of agreement were considered
as acceptable.

Statistical analysis

Absolute and relative frequencies were calculated
for each variable. In particular, absolute frequency is
defined as the total number of observed events, whereas
the relative frequency represents the number of ob-
served events relative to the absolute frequency ex-
pressed as percentage. Means and standard deviations
of the relative frequencies per match were calculated
for each variable and they were used in a statistical
sense. Gender differences in frequencies of shots, GKs’
saves, and goals in relation to the type of shot, the
shooting area, and the goal area were ascertained by
Pearson’s chi-squared test for independence. Where
significant results were found, Bonferroni corrections
for multiple post-hoc comparisons were applied. Since
a different number of matches were recorded for males
and females, to allow comparison between gender, the
percentages of differences between means of male and
female players were computed and efficiencies of play-
ers and GKs were calculated in accordance with the
equations proposed by O’Donoghue and Holmes [31]:
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Table 3. Intra- and inter-observer reliabilities for the variables observed for the analysis

Agreement (%) Expected agreement (%) Kappa
Variable
01 02 O01vs.02 01 02 O01vs.02 01 02 01vs. 02

Type of shot

Spin shot 96.0 96.8 96.3 65.2 63.3 63.5 0.88 0.91 0.90

Specialist 96.1 97.4 98.0 72.0 76.5 77.2 0.86 0.88 0.91

Inflight 95.4 98.5 97.2 71.4 76.5 76.3 0.84 0.94 0.88

One pointer 98.4 97.6 97.1 97.6 94.8 95.3 0.32 0.54 0.46

Directive goal 98.9 99.7 98.3 93.4 71.7 95.0 0.83 0.99 0.67

6-m shot 99.3 99.7 99.7 93.7 75.2 90.6 0.88 0.99 0.97
Shooting area

Front 99.1 99.1 98.7 89.2 94.1 90.7 0.91 0.85 0.86

Centre 98.4 99.3 97.1 96.4 98.4 96.2 0.56 0.57 0.54

Back 96.9 98.8 91.0 95.2 93.6 0.65 0.76 0.69

Right/left side 95.7 91.7 88.6 61.9 58.3 58.5 0.89 0.80 0.73

Goal area

Upper/lower corner 88.7 87.0 89.8 68.0 68.4 69.7 0.64 0.59 0.66

Right/left side 92.7 85.6 83.0 66.5 61.4 62.8 0.78 0.63 0.54
Shot’s outcome

Successful/unsuccessful shot 98.6 94.9 95.1 64.4 75.5 56.3 0.96 0.80 0.89

O1 - observer 1, O2 - observer 2

Players efficiency = (frequency of goals*100) /
frequency of shots
GKs’ efficiency = (frequency of GKs’ saves*100) /
frequency of shots

Statistical analysis was performed with the Stata
statistical software, version 15.1 (StataCorp, College
Station, USA) and the statistical significance of the
results was accepted at p < 0.05.

Ethical approval

The research related to human use has complied
with all the relevant national regulations and institu-
tional policies, has followed the tenets of the Declara-
tion of Helsinki, and has been approved by the Insti-
tutional Review Board of the Department of Human
Sciences, Society and Health of the University of Cassino
and Lazio Meridionale (approval No.: 3538.2019.02.19;
date: February 19, 2019).

Informed consent

The video-recording for this study took place in
a public arena and no intervention or direct interaction
was required. Thus, according to the rules of compe-
titions and the guidelines and basic ethical principles
described in the Belmont Report, supporting the ac-
cessibility of images of public behaviour for the re-
search reason on human subjects, there was no need
of informed consent from the participants to enable

the use of the analysed video-recordings, as these are
in the public domain.

Results

In the present study, 559 shots (males: 353; females:
206) on goal made throughout 9 matches (2 semifinals
female senior, 2 semifinals male senior, 2 final male
U18, 1 final female senior, 2 final male senior) were
analysed.

Among the total sample, 54.7 = 9.4% (males: 55.5 +
11.4%; females: 53.3 + 4.3%) of the shots were suc-
cessful and 19.9 + 7.1% (males: 19.5 + 11.4%; females:
20.8 + 8.9%) were GKs’ saves. No significant gender
differences emerged for the different types of shots
(Table 4).

No significant gender differences emerged for the
different shooting areas (Table 5).

No significant gender differences emerged for the
different goal areas (Table 6).

Discussion

The aim of this study was to analyse the variations
of shooting efficiency between genders in beach hand-
ball. The findings showed that (i) no statistically sig-
nificant differences between male and female players
were found; (i) GKs were more efficient when receiving
inflight shots than the other types of shot; (iii) shots

73

Human Movement, Vol. 23, No 1, 2022
humanmovement.pl



HUMAN MOVEMENT

A. Iannaccone, A. Fusco, D. Conte, C. Cortis, Notational analysis of beach handball

Table 4. Absolute (n) and relative (means * standard deviations) values, and percentages of differences
between genders for frequencies of shots, GKs’ saves, and goals with GKs and players efficiencies observed
in relation to the type of shot in males and females

Tvoe of shot Plavers Shots Shots GKs’ saves GKs’ Goals Players’
M Y (abs) (rel) (abs) efficiency (abs) efficiency
Males 157 439+ 11.2 32 209 128 92 57.9 + 13.9
Spin shot Females 117 564 +104 23 204 = 6.7 60 50.2 + 6.8
diff (%) 28.5 -24 -13.3
Males 82 234 +4.6 15 17.7 £ 11.7 40 479 +21.4
Specialist Females 37 181 £ 5.7 8 222127 17 46.1 + 34
diff (%) -22.6 254 -3.8
Males 71 19.7 + 8.3 15 23.0 6.1 42 52.8 £19.7
Inflight Females 34 16.8 + 6.5 10 259180 21 62.4 = 18.9
diff (%) ~14.7 12.6 18.2
Males 12 4.3 + 8.3 3 12.0 + 20.6 6 324 =404
One pointer Females 2 1.0+ 1.8 - - - -
diff (%) -76.7 -100.0 -100.0
Males 14 4.0+ 25 2 12.5 + 20.9 6 33.3+25.8
Directive goal Females 4 1.8 +2.1 2 - - -
diff (%) -55.0 -100.0 -100.0
Males 17 4.7+ 24 1 16.7 + 40.8 12 63.3 = 39.7
6-m shot Females 12 58=1.0 - - 12 100.0 = 0.0
diff (%) 234 -100.0 58.0
Pearson’s chi-squared 11.600 25.445 20.541
p 0.041 0.005 0.38
Level of significance with Bonferroni correction  0.0042 0.0042 -

abs - absolute frequency, rel - relative frequency, GKs - goalkeepers, diff (%) — percentage of differences

originated most frequently from the front shooting
area; (iv) the majority of shots reached the lower cor-
ners of the goal.

In line with the shot frequency observed in female
tournaments [32], the most frequent shot observed in
the present study was the spin shot, while the least
frequent was the one pointer shot. In fact, it has been
reported [32] that there is a decrease over the years in
the frequency of one pointer shots, suggesting a change
in the attacking models adopted by the teams.

In the present study, female players showed highest
efficiency values when using inflight shots over the
other types of shot, not considering the 6-m shot, which
will be discussed separately. GKs also presented high-
est efficiency values when blocking inflight shots. For
male players, highest values of efficiency were found
for the spin shots. Male GKs showed higher efficiency
values when blocking inflight shots than the other
types of shot. When comparing the percentage of dif-
ferences in relative frequencies for males and females,
the results, even though not statistically significant,
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indicate that females used more spin shots and 6-m
shots than males. However, female GKs were charac-
terized by higher values of efficiency than males when
defending shots performed by the specialist or inflight
shots than with the other types of shot. Moreover, fe-
male players were more efficient than males only when
shooting with inflight shots, excluding 6-m shots.

These results observed for female players differ
from what was previously reported [33], where field
players were more efficient using spin shots, probably
owing to the defensive system adopted. In fact, the
defensive systems may influence the style of play of
offensive teams. In particular, if the defensive team
focuses on the specialist player of the opponent, leav-
ing the outer zones of the playing field unprotected,
the offensive team will probably try to shoot from those
zones using spin shots [33]. Therefore, it can be as-
sumed that the defensive systems adopted in the ob-
served matches did not allow players to obtain higher
efficiency values and resulted in higher efficiency when
shooting with inflight shots as compared with the
other types of shot.
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Table 5. Absolute () and relative (means + standard deviations) values, and percentages of differences
between genders for frequencies of shots, GKs’ saves, and goals with GKs and players efficiencies observed
in relation to the shooting area in males and females

Shooting area Plavers Shots Shots GKs’ saves GKs’ Goals Players’
8 Y (abs) (rel) (abs) efficiency (abs) efficiency
Males 328 92.0 £ 6.1 66 21.6 £ 9.3 185 54.1 +13.4
Front all (including 6-m shots) Females 194 93.7 £ 1.8 43 20.6 £ 9.1 108 55.9 £ 4.8
diff (%) 1.8 -4.6 3.3
Males 156 44.1 + 3.2 35 22.9 £ 10.0 82 51.3 +18.6
Front right Females 95 46.1 + 0.9 24 23.3 £ 10.1 53 55.8 +5.0
diff (%) 4.5 1.7 8.8
Males 154 43.3+5.9 30 20.6 + 12.1 90 57.1 +14.9
Front left Females 86 419 + 24 18 20.8 +12.3 43 50.0 + 5.2
diff (%) -3.2 1.0 -12.4
Males 6 19+19 - - 3 25.0 = 41.8
Centre all Females 7 3.4 £0.6 - - 1 11.1 £19.2
diff (%) 78.9 -55.6
Males 4 1.1+14 - - 2 16.7 + 40.8
Centre right Females 1 0.5 0.8 - - 1 33.3 +57.7
diff (%) -54.5 99.4
Males 2 0.8+1.9 - - 1 8.3 =204
Centre left Females 6 29 +0.2 - - - -
diff (%) 262.5 -100.0
Males 19 6.4 +52 2 11.1 + 20.2 10 40.6 + 32.0
Back all (including directive goals) Females 5 23+28 2 41.7 £ 52.0 - -
diff (%) -64.1 275.7 -100.0
Males 3 1.0+16 - - 3 33.3 +51.6
Back right Females 1 0.5+0.8 - - - -
diff (%) -50.0 - -100.0
Males 4 14 +28 - - 3 27.8 +44.3
Back left Females - - - - - -
diff (%) -100.0 - -100.0
Pearson’s chi-squared 8.703 0.847 8.222
p 0.275 0.838 0.313

abs - absolute frequency, rel - relative frequency, GKs - goalkeepers, diff (%) — percentage of differences

Arelevant technical aspect of beach handball shoot-
ing is the 6-m shot, the penalty throw awarded by the
referee. Therefore, it is not a technical-tactical choice
of the players and, as for the indoor handball [34], only
the GK and the shooter are involved. The shooter can
benefit from the short distance from the goal and the
central shooting position, and the GK has little chance
to block the ball. Thus, it is not surprising that players
had higher efficiency and GKs lower efficiency when
compared with the other types of shot, with females
showing higher values than males.

To the best of our knowledge, none of the studies in-
vestigating beach handball shots focused on the dif-
ferent shooting areas. In the present study, the most

frequent shooting area was the front (areas 3 and 6),
for both males and females. Although no gender dif-
ferences emerged, male players shot more frequently
from the back area, while female GKs were more ef-
ficient when receiving shots from the back. It is possible
that shooting from the back area requires more strength
than shooting from the front owing to the distance from
the goal, thus favouring male players, who are usually
stronger than female ones [9]. The difficulty in shoot-
ing from the back could also depend on the velocity of
the defensive system often leading to a directive goal.
In fact, a slow defensive system gives the offensive team
more time in numerical superiority, where the GK has
a chance to shoot quickly with a directive goal before
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Table 6. Absolute (n) and relative (means * standard deviations) values, and percentages of differences
between genders for frequencies of shots, GKs’ saves, and goals with GKs and players efficiencies observed
in relation to the goal area in males and females

Goal area Plavers Shots Shots GKs’ saves GKs’ Goals Players’
Y (abs) (rel) (abs) efficiency (abs) efficiency
Males 110 44.6 + 5.6 27 25.1 174 83 749 =174
Upper corner (all) Females 63 45.3 = 15.6 12 173+ 132 51 827+ 8.8
diff (%) 1.6 -31.1 10.4
Males 53 16.2 £ 4.0 11 25.9 £ 23.1 42 74.1 + 23.1
Upper right corner Females 27 17.3 £9.3 8 10.1 + 13.2 19 89.9 + 13.2
diff (%) 6.8 -61.0 21.3
Males 57 151+ 04 16 22.6 £ 16.6 41 774 +16.6
Upper left corner Females 36 13.3 £ 4.8 4 31.5 = 23.0 32 68.5 = 23.0
diff (%) -11.9 394 -11.5
Males 139 554 +5.6 21 16.0 + 5.4 115 820+ 6.5
Lower corner (all) Females 77 54.7 £ 15.6 19 21.8 +10.8 58 78.2 +14.5
diff (%) -1.3 36.3 -4.6
Males 66 20.8 £ 6.0 12 14.3 + 8.5 51 85.7 £ 8.5
Lower right corner Females 38 19.0 = 7.8 8 24.5 + 16.6 30 75.5 + 16.6
diff (%) -8.7 71.3 -11.9
Males 73 18.5 + 3.0 9 18.0 £ 2.1 64 777+ 6.3
Lower left corner Females 39 18.3 £ 4.0 11 18.3 £ 16.9 28 81.7 +16.9
diff (%) -1.1 1.7 5.1
Pearson’s chi-squared 8.312 12.209 3.834
p 0.140 0.032 0.280
Lewvel of significance with Bonferroni correction - 0.0042 -

abs — absolute frequency, rel - relative frequency, GKs - goalkeepers, diff (%) — percentage of differences

the teams reach the numerical balance. Conversely,
if the ball is slower, the GK of the team in numerical
inferiority could have more time to re-enter the goal
area, having more opportunity to save the goal. Fur-
thermore, for team handball, and probably true also
for beach handball, it has been demonstrated [35] that
high throwing velocity and efficiency are inversely
related, suggesting that there is a need of identifying
the right combination between efficiency and velocity.

With respect to the goal area, most of the shots in
the present study reached the lower corners, coherent
with findings reported in a previous study [4]. Male
players showed higher efficiency values when shooting
to the upper right corner, while female players pre-
sented highest efficiency values when shooting to the
lower right corner. Male GKs were most efficient when
defending the upper right corner of the goal and fe-
male GKs when defending the upper left corner of the
goal. One of the main factors influencing the success of
a shot could be the anticipatory strategy of GK, as for
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team handball [36], in which it has been demonstrated
that GKs are able to identify the clues suggesting the
goal side in advance, although it is more difficult to
predict the height of the shot.

When analysing shooting efficiencies, several vari-
ables, including anthropometric characteristics, should
be taken into consideration. In fact, female GKs are
typically lower than male ones; thus, they might have
more difficulties in reaching the highest corner of the
goal to save the ball [4]. Moreover, the shooting effi-
ciency could also be influenced by the defensive sys-
tems, especially used at the national level. In particular,
the defensive systems try to reduce the shooting ef-
ficiency by stealing the ball from the opponents or by
inducing the offensive teams to make mistakes while
attacking [37].

Although meaningful data have been shown from
the present study, some limitations should be consid-
ered when interpreting the findings. Firstly, the sam-
ple included senior club players and the results might
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not be generalized to different levels of competitions
and ages. Secondly, in the present study, it was not
possible to collect the players’ anthropometric data.
As anthropometrics could affect the throwing perfor-
mance [9, 15, 18], further research should also inves-
tigate the possible impact of players’ anthropometric
characteristics on their shooting efficiencies. Moreo-
ver, only semifinal and final phases of the tournament
were recorded, giving the possibility to analyse a limited
number of shots. Therefore, future studies should ex-
amine whether qualification and eliminatory phases
might influence players’ and GKs’ efficiencies. Finally,
as technical and tactical indicators are regularly af-
fected by the margin of victory (i.e., score difference
between teams) [38], further research should control
for the score between opposite teams.

Conclusions

The findings from the present study could provide
valuable information for coaches and practitioners,
helping them to develop training strategies to make
the dynamic system of a beach handball match more
unpredictable for the opponent. From the present study,
no statistically significant differences between genders
emerged for the shots on goal made during the semi-
final and final phases of the Calise Cup tournament.
However, it is important to examine not only the out-
come of the shots but also the other related aspects,
such as the shooting area and the goal area. For this,
notational analysis proved to be a valuable tool for
better coaching through the interpretation of techni-
cal and tactical aspects of shots in beach handball.

Some observations can be made for planning train-
ing strategies. In particular, female players tended to
prefer spin shots over the other types of shot but the
highest efficiency was achieved for inflight shots, mean-
ing that the technique of spin shot should be improved.
Also, coaches should pay their attention to the specialist
player. In fact, this player has the chance to score
2 points without doing a spectacular action. In the pre-
sent study, the second most frequent type of shot was
the specialist only in males, but it was not the most ef-
ficient when compared with the other types. For GKs,
training should be focused on improving the antici-
patory strategy during the situation of a 6-m shot in
order to increase the possibility to save the ball. More-
over, the ability to use the directive goal should be spe-
cifically trained as the offensive team has the advan-
tage of the numerical superiority.

The majority of shots were performed from the front
shooting area, where players showed highest values of

efficiency when compared with the other shooting areas.
GKs also presented highest values of efficiency for
shots originating in the front shooting area. However,
both male and female GKs were not able to save the
ball when the shot came from the centre, which sug-
gests that specific training strategies should be adopted
to improve this aspect.

Most of the shots ended in the lower corners of the
goal and players were most efficient when shooting to
that area, while GKs were most efficient when defend-
ing the upper corners of the goal. Since shots usually
reach that area, coaches should focus more on the
ability to defend the lower corners of the goal when
training GKs.

Further research should be conducted to investi-
gate the other contextual factors related to shooting in
beach handball, such as the match outcome, the scor-
ing differences, or the ball possession.
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