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Abstract 

The aim of this study was to analyze the actions of top-level handball goalkeepers during throws performed from 
the pivot positions and from backcourt positions from the first and second line, depending on the court area from 
which a throw was performed The research covered 11 goalkeepers who played in 96 matches in PGNiG Men’s 
Superligue (Poland) in the 2015/2016 sport season.The research material was a video recording of 469 
goalkeeper saves during throws from pivot positions (285 from central area, 184 from side area), 490 from 
backcourt positions first line (146 from central area, 344 from side area), and 1279 from backcourt positions 
second line (782 from central area, 497 from side area).The video registered the throws from pivot positions, 
backcourt positions first line and the backcourt positions second line. It was divided into two groups: centre area 
and side area of throws.The observation method categorized according to Norkowski’s concept was used. The 
following parameters were registered: type of save, the moment of the initiation of the save, the accuracy of the 
goalkeeper’s movement, save technique and effect of the save. Due to the qualitative nature of the data, 
nonparametric tests were carried out for comparisons between the groups. The Mann-Whitney U test was 
performed to compare the parameters in two independent groups. The eta-square (η2) was used to determine the 
effect size.Results showed differences in type of the save, range of goalkeeper’s movement and the accuracy of 
the goalkeeper’s movement depending the throwing area of court. The above analysis has serious implications 
for specialized goalkeeping training. First of all, it confirms that throws from all positions should be taken into 
account. An attempt to increase the scope of saves during central-area throws from both the first and second lines 
seems to be the right direction.  
Key words: save, effectiveness, performance, analysis, pivot, backcourt 

 
Introduction 

In modern handball, quantitative and qualitative analysis of the game is more and more common. This 
applies to both top-level games and games played by lower leagues and junior teams. Game analysis makes it 
possible to evaluate positive actions influencing a sport success, as well as to assess mistakes and causes of 
failure during games. Conclusions from the analyses indicate specific tendencies within the analyzed team and 
long-term changes in the discipline. Moreover, they also form the basis for verifying and optimizing the training 
process in order to improve individual and team skills and thus increase the chances of the ultimate sports 
success. Previous analyses of the game at the position of a goalkeeper in handball focus primarily on recording 
the effectiveness of saves in percentage terms (Bilge, 2012). Hatzimanouil et al. (2017) indicate differences in 
the effectiveness of saves depending on the throwing area and the tactical situation in which the attacker makes a 
throw. There are also studies showing differences in the effectiveness of saves depending on the final match 
result (win-lose) (Karastergios et al., 2017; Daza et al., 2017; Saavedra et al., 2017). Hansen et al. (2017) prove 
that there is a relationship between the effectiveness of goalkeepers' saves and the final placement of a team in a 
top-level competition. A review of the literature including the analysis of handball goalkeepers also shows a 
specific effectiveness of defenses depending on the area of the goal towards which the attacker directed the 
throw (Hansen et al., 2017), and taking account of the area where the throw was performed (Hatzimanouil, 
2019b). 

Analyses recording the effectiveness of saves indicate that higher effectiveness of defenses occurs in the 
case of throws from the second line (9 m) than from the first one (6 m) (Meletakos et al., 2020). Gryko et al. 
(2018) and Hansen et al. (2017) indicate differences in the effectiveness of handball goalkeepers’ saves during 
throws performed from the pivot’s position in a top-level competition (Men's World Handball Championship). 
The literature on the subject also includes studies that indicate, in historical terms, an increase in the effective 
defenses of throws performed from the first line (6 m) (Śliż&Dziadek, 2017). In addition to recording the 
effectiveness of goalkeepers' defenses depending on a thrower's distance from the goal, studies involving 
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analysis of the effectiveness of defenses depending on the court area from which a throw is performed should be 
distinguished. The results obtained indicate differences in the number of effective saves in the case of throws 
from the central and side areas of the court in the overall approach (Hatzimanouil et al., 2017), as well as taking 
into account the distance from the goal (the first and second lines) (Hatzimanouil, 2020). 

According to Norkowski (1997), Hatzimanouil (2019b) and Krawczyk et al. (2020a), it is insufficient to 
assess a handball goalkeeper’s actions only in terms of effectiveness expressed as percentage points. The 
analysis of effectiveness does not make it possible to determine actions taken by the goalkeeper during a save or 
to determine the reasons for ineffective saves. Game analyses in a holistic approach show differences in the 
actions of handball goalkeepers depending on the area where a throw is performed (Norkowski, 1997), the 
contact of the thrower with the defender (in the case of throws made from the positions of second- and first-line 
players, pivots and wingers) (Krawczyk et al., 2020a, 2020b). Research by Krawczyk et. al. (2019) and 
Krawczyk and Bodasiński (2020c) indicate that, when saving throws from the winger’s positions and in quick 
attacks, goalkeepers’ actions differ depending on the level of psychomotor abilities of the players. They also 
point to correlations between these variables. The aforementioned scientific achievements to date provide 
grounds for a broad analysis of the actions of handball goalkeepers depending on the court area from which a 
throw was performed. Additional arguments in favor of examining this subject are studies on the effectiveness of 
throws depending on the court area from which they were made. Hatzimanouil et al. (2017) indicate differences 
in the effectiveness of throws made from the central and side areas of the court. Ferrari et al. (2020) find 
differences in the number of throws made from the first line in the central and side areas of the court in offensive 
actions by teams winning and losing a match in top-level international competitions. Scientific understanding of 
handball goalkeepers’ actions during saves in these areas makes it possible to record the main patterns of 
behavior and identify the most common causes of ineffective defenses. The use of the results obtained and 
conclusions, as well as their implementation into specialized goalkeeping training may increase the effectiveness 
of the goalkeepers' game. 

In connection with the results presented, the aim of this study is to analyze the actions of top-level 
handball goalkeepers during throws performed from the pivots’ positions and from the second and first lines, 
depending on the court area from which a throw is performed. 

 
Methods 

Participants 

The research covered 11 goalkeepers who played in 96 matches in PGNiG Men’s Superligue (Poland) 
in the 2015/2016 sport season. Four goalkeepers were members of the national team, while seven of them played 
only in club teams. Minimum analysed matches for one goalkeeper is 8, and a maximum is 12. On average, 
goalkeepers played 51.90 minutes in a single match (minimum 45 minutes, maximum 60 minutes). The average 
age of the subjects was 30.45±5.45. The professional experience of the goalkeepers involved in the research was 
19.82 ± 5.55 years. 
Measurements 

The research material was a video recording of 469 goalkeeper saves during throws from pivot positions 
(285 from central area, 184 from side area), 490 from backcourt positions first line (146 from central area, 344 
from side area), and 1279 from backcourt positions second line (782 from central area, 497 from side area).At 
the time the data was collected, inaccurate throws and those in which the thrower was fouled with the referee 
stopping the game were not included. The video complies with the guidelines of the Handball Association in 
Poland. The video registered the throws from pivot positions, backcourt positions first line and the backcourt 
positions second line. It was divided into two groups: centre area and side area of throws (Figure 1). 

The observation method categorized according to Norkowski’s concept was used (Norkowski, 1996, 
1997; Krawczyk et al., 2020a, 2020b, 2020c). The following parameters were registered: type of save (after 
reducing the defensive area within the stance, after reducing the defensive area with a step out/dive, without 
reducing the defensive area within the stance, without reducing the defensive area with a step out/dive), the 
moment of the initiation of the save (earlier (anticipation), fast-paced after a delay, and late), the accuracy of the 
goalkeeper’s movement relative to the ball’s trajectory (correct direction and height; correct direction, wrong 
height; wrong direction, right height; wrong direction and height), save technique (correct, inadequate) and effect 
of the save (unsuccessful (goal), successful (defended throw)). The analysis was done by a licensed handball 
coach of third level of EHF RINCK Convention, with experience in working with goalkeepers at various sports 
levels (senior, junior).  
Statistical analysis 

The gathered data was subjected to statistical analysis. We determined basic statistical characteristics: 
mean, standard deviation and percentage calculations. Due to the qualitative nature of the data, nonparametric 
tests were carried out for comparisons between the groups. The Mann-Whitney U test was performed to compare 
the parameters in two independent groups. Statistical significance was set at p<0.05. The eta-square (η2) was 
used to determine the effect size [ES] (<0.01-no effect, 0.01-0.059-small effect, 0.06-0.139-intermediate effect, 
>0.14-large effect) (Cohen, 1988). All statistical analyses were performed using Statistica and Microsoft Office 
Excel Software. 
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Figure 1. Areas of throw 

Results 

The results of the study on goalkeepers’ actions during a throw from the pivot’s position, depending on 
the court area from which it was performed are presented in Table 1. The data analysis shows that during throws 
performed from the central area, there is a higher percentage of saves with a too little range of the goalkeeper’s 
movement relative to the ball’s trajectory than during throws from the side area (Z = 2.60928, p < 0.01, ES = 
0.314, large effect). No statistically significant differences have been found in other goalkeepers’ actions. The 
average effectiveness of saves is at a similar level, and the high standard deviations observed indicate high 
variability in this respect between the investigated goalkeepers. 

The research results presented in Table 2 relate to goalkeepers’ actions during throws made from the 
first line, depending on the court area from which they were made. The analysis of the types of saves indicates 
differences between throws from the court areas covered by the study in terms of saves after reducing the 
defensive area within the stance (Z = -3.15192, p < 0.01, ES = 0.461, large effect). Differences also occur during 
saves without reducing the defensive area with a step out/dive (Z = 3.82154, p <0.001, ES = 0.671, large effect). 
The results presented show statistically significant differences in the optimal range of the goalkeeper’s 
movement relative to the ball’s trajectory (Z = -2.72587, p <0.01, ES = 0.346, large effect). Statistically 
significant differences also concern a too small range of the goalkeeper’s movement relative to the ball’s 
trajectory (Z = 2.43098, p <0.05, ES = 0.276, large effect). The average effectiveness of saves during side-area 
throws is 7% higher than in the case of central-area throws, yet it is not statistically significant. The high 
standard deviation covering the central area indicates low group homogeneity in this respect. 

Table 3 shows the results of statistical analyses covering goalkeepers’ actions during throws performed 
from the second-line position, depending on the court area from which they were made. The analysis of the types 
of saves shows differences in saves without reducing the defensive area within the stance (Z = -2.66018, p <0.01, 
ES = 0.329, large effect) and without reducing the defensive area with a step out/dive (Z = 2.56094, p <0.05, ES 
= 0.306, large effect). Analyzing the accuracy of the goalkeeper’s movement relative to the ball’s trajectory, one 
should find differences in the correct direction and height of a save between saves during throws performed from 
the analyzed court areas (Z = -2.10128, p <0.05, ES = 0.207, large effect). The analysis of the range of the 
goalkeeper’s movement relative to the ball’s trajectory shows differences in the optimal (Z = -3.08626, p <0.01, 
ES = 0.442, large effect) and a too small range of movement (Z = 3.21759, p <0.01, ES = 0.48, large effect) 
depending on the court area from which a throw was made. The data analysis in terms of the saves’ effectiveness 
shows that it is higher by about 7% during throws from the side area; however, it is not statistically significant. 
Moreover, the standard deviation obtained indicates a large discrepancy in the results between the goalkeepers 
included in the study. 
Table 1. Goalkeepers’ actions in the situation of throws from the pivot position 

Goalkeepers’ actions 
CA SA U M-W 

test [Z] 
ES 

Mean ± SD [%] Mean ± SD [%] 
Type of save        
A 81.05±10.72 75.80±15.48 1.05183 0.053 
B 1.79±2.22 1.65±2.85 0.34305 0.005 
C 9.35±6.76 16.81±10.90 -1.64488 0.127 
D 7.81±7.19 5.73±5.11 0.36373 0.007 
        
The moment of the initiation of the save       
earlier (anticipation) 66.59±14.85 59.22±16.88 0.78887 0.031 
fast-paced save after a delay 10.61±6.14 17.30±11.67 -1.67540 0.132 
late 22.80±12.20 23.48±9.68 -0.26273 0.004 
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The accuracy of the goalkeeper’s movement relative 
to the ball’s trajectory 

      

correct direction and height 55.07±6.41 52.53±17.70 0.59283 0.018 
correct direction, wrong height 9.72±7.63 7.00±5.57 0.65889 0.022 
wrong direction, right height 11.47±5.06 14.84±11.99 -0.52562 0.014 
wrong direction and height 23.74±9.24 25.64±17.55 -0.06572 0 
        
Range of goalkeeper’s movement relative to the 
ball’s trajectory 

      

optimal 72.60±13.01 82.81±13.20 -1.57641 0.118 
too small 17.57±9.79 6.38±7.41 2.60928** 0.314 
too wide 9.83±9.27 10.81±8.44 -0.39623 0.008 
        
Save technique       
correct 79.45±8.95 74.00±13.47 0.78865 0.031 
inadequate 20.55±8.95 26.00±13.47 -0.78865 0.031 
        
Effect of the save        
unsuccessful (goal) 69.78±11.90 66.47±12.17 0.85437 0.036 
successful (defended throw) 30.22±11.90 33.53±12.17 -0.85437 0.036 
A=after reducing the defensive area within the stance. B=after reducing the defensive area with a step out/dive. 
C=without reducing the defensive area within the stance. D=without reducing the defensive area with a step 
out/dive. CA=central area (n=285). SA=side area (n=184). SD=standard deviation. *=p<0.05. **=p<0.01. 
***=p<0.001. ES=effect size. 
Table 2. Goalkeepers’ actions in the situation of throws from the first line of backcourt position 

Goalkeepers’ actions 
CA SA U-MW 

test [Z] 
ES 

Mean ± SD [%] Mean ± SD [%] 

Type of save        
A 41.65±14.04 64.21±13.58 -3.15192** 0.461 
B 1.23±2.78 2.15±2.26 -1.25737 0.057 
C 33.60±15.01 27.58±13.43 0.68987 0.024 

D 23.52±8.86 6.06±5.47 3.82154*** 0.671 
        
The moment of the initiation of the save       
earlier (anticipation) 53.20±17.19 49.99±9.52 0.26296 0.004 
fast-paced save after a delay 27.18±17.29 25.17±12.17 0.29574 0.005 
late 19.62±9.99 24.84±7.53 -1.51243 0.108 
        
The accuracy of the goalkeeper’s movement relative to the 
ball’s trajectory 

      

correct direction and height 56.19±21.39 59.19±5.09 -0.62435 0.02 
correct direction, wrong height 11.01±9.31 8.50±4.96 0.85900 0.036 
wrong direction, right height 8.87±7.09 12.91±5.76 -1.61519 0.122 
wrong direction and height 23.93±23.64 19.40±8.68 0.06574 0 
        
Range of goalkeeper’s movement relative to the ball’s 
trajectory 

      

optimal 72.91±10.01 86.41±9.11 -2.72587** 0.346 
too small 19.08±9.99 8.88±5.99 2.43098* 0.276 
too wide 8.01±5.96 4.71±4.67 1.33457 0.082 
        
Save technique       
correct 73.84±19.83 79.67±7.23 -0.55831 0.016 
inadequate 26.16±19.83 20.33±7.23 0.55831 0.016 
        
Effect of the save        
unsuccessful (goal) 71.97±14.55 64.71±8.63 1.05123 0.053 
successful (defended throw) 28.03±14.55 35.29±8.63 -1.05123 0.053 

A=after reducing the defensive area within the stance. B=after reducing the defensive area with a step out/dive. 
C=without reducing the defensive area within the stance. D=without reducing the defensive area with a step 
out/dive. CA=central area (n=146). SA=side area (n=344). SD=standard deviation. *=p<0.05. **=p<0.01. 
***=p<0.001. ES=effect size 
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Table 3. Goalkeepers’ actions in the situation of throws from the second line of backcourt position 

Goalkeepers’ actions 
CA SA U-MW 

test [Z] 
ES 

Mean ± SD [%] Mean ± SD [%] 

Type of save        
A 2.41±2.50 2.43±2.27 -0.26545 0.004 
B 0.47±0.85 0.20±0.67 0.97579 0.022 
C 45.29±10.62 62.31±13.23 -2.66018** 0.329 
D 51.83±11.64 35.05±13.91 2.56094* 0.306 
        
The moment of the initiation of the save       
earlier (anticipation) 12.50±13.49 6.73±8.61 0.92455 0.041 
fast-paced save after a delay 62.00±11.99 65.70±10.83 -0.72252 0.026 
late 25.49±7.52 27.57±7.56 -0.78820 0.031 
        
The accuracy of the goalkeeper’s movement relative to the 
ball’s trajectory 

      

correct direction and height 74.09±6.45 81.63±7.75 -2.10128* 0.207 
correct direction, wrong height 14.67±5.77 10.59±5.99 1.47788 0.104 
wrong direction, right height 1.92±1.54 1.58±1.83 0.46737 0.011 
wrong direction and height 9.32±3.96 6.21±4.61 1.77446 0.148 
        
Range of goalkeeper’s movement relative to the ball’s 
trajectory 

      

optimal 67.49±8.28 81.91±9.33 -3.08626** 0.442 
too small 32.08±8.48 17.49±9.12 3.21759** 0.48 
too wide 0.43±1.02 0.60±1.54 -0.04879 0 
        
Save technique       
correct 88.74±5.11 88.08±6.63 0.03284 0 
inadequate 11.26±5.11 11.92±6.63 -0.03284 0 
        
Effect of the save        
unsuccessful (goal) 55.60±7.05 48.32±13.51 1.11631 0.06 
successful (defended throw) 44.40±7.05 51.68±13.51 -1.11631 0.06 

A=after reducing the defensive area within the stance. B=after reducing the defensive area with a step out/dive. 
C=without reducing the defensive area within the stance. D=without reducing the defensive area with a step 
out/dive. CA=central area (n=782). SA=side area (n=497). SD=standard deviation. *=p<0.05. **=p<0.01. 
***=p<0.001. ES=effectsize. 
 
Discussion 

The presented research results show that the area from which a throw is made to the greatest extent 
differentiates the goalkeepers’ actions during saves of throws made by players from the second-line position, and 
the smallest differences occur in the case of throws from the pivot’s position. 
 The analysis of the types of saves made by handball goalkeepers shows that during throws performed 
from the pivot’s position, there are no differences between throws from the central and side court areas. This 
shows that saves after reducing the defensive area within the goalkeeper’s stance are dominant for this kind of 
throws. It correlates with Krawczyk and Bodasiński (2020b) stating that the type of save is differentiated by the 
contact between the thrower and the defender. 

The observed differences indicate a higher number of saves after reducing the defensive area within the 
goalkeeper’s stance (64.21%) during side-area throws and a higher number of saves without reducing the 
defensive area with a step out/dive (23.52%) during throws made from the central-area first-line position. The 
observed differences may result from the increased throwing angle and the resulting greater goalkeeper's 
defensive area. In the event of a side-area throw, by reducing the defensive area, the goalkeeper reduces the 
space of the goal into which the thrower may throw the ball. During a central-area throw, the goalkeeper may fail 
to reduce the defensive area because he may be taken by surprise or wait for the defenders to react, giving the 
thrower more opportunities to throw the ball beyond his reach. In order to defend the ball flying towards the goal 
beyond the goalkeeper's reach, the goalkeeper must perform a move to cross the ball’s path. Previous studies 
indicate that higher efficiency occurs in precise throws with a lower ball flight speed (Vila et al., 2020). This 
may indicate that throws are performed precisely beyond the reach of the goalkeeper, who has to move to defend 
the flying ball. 
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The presented results concerning throws made from the second-line position indicate that during throws 
from the central area, goalkeepers perform more saves without reducing the defensive area with a step out/dive 
(51.83%), and during side-area throws – without reducing the defensive area within the goalkeeper’s stance 
(62.31%). The observed differences may result from the angle of the throw, which is smaller in the central area, 
which translates into a larger area of the goal into which attackers can throw the ball. This situation forces the 
goalkeeper to move in order to successfully defend the throw. In the opposite situation, where a throw is made 
from the side area, the angle of the throw is greater and so the goalkeeper performs more saves within the stance, 
because the range of saves is greater relative to the goal area. It should also be pointed out that precise throws are 
characterized by higher efficiency, which, combined with greater possibilities of choosing the direction and 
height of a throw from the central area, may indicate the differences detected (Vila et al., 2020). It is also 
characteristic that during throws from the second line, the vast majority of players perform saves without 
reducing the defensive area. Research on the reaction time and motor time of handball goalkeepers indicates 
their high levels (Przednówek et al., 2019; Krawczyk et al., 2018), which may prove that goalkeepers do not 
reduce the defensive area to ensure the appropriate time needed to react. The results obtained correspond to the 
research by Yang and Lee (2016), which shows that the most effective distance between the goalkeeper and the 
goal line during nine-meter throws ranges from 1.45 to 1.61 meters. 

The results for the accuracy of the goalkeeper’s movement relative to the ball’s trajectory during throws 
made from the second-line position indicate that the goalkeepers' actions involving the correct direction and 
height of saves more often occur during throws performed from the side area. The reason for the indicated 
differences, as in the analysis of the type of saves, is the angle of the throw made by the attacker, which is 
greater in the case of throws from the side area. Due to his positioning during the throw and the position of the 
goalkeeper, the thrower has limited possibilities of throwing the ball in certain directions, which may make it 
easier for the goalkeeper to determine the direction and height of the throw. Additionally, high levels of the 
reaction time and motor time (Przednówek et al., 2019; Krawczyk et al., 2018) of handball goalkeepers during 
throws from longer distances allow for longer observation of the thrower, which may make it easier to determine 
the direction and height of save. Research on the anticipation of throws by handball goalkeepers indicates that 
highly skilled players use more stimuli to determine the ball’s trajectory (Loffing& Hageman, 2014) and make 
fewer errors when anticipating throws (Rojas et al., 2012). It can therefore be presumed that the limited 
possibilities of throwing the ball at certain points of the goal from the side area increase the chances of 
determining the correct direction and height of save by handball goalkeepers. This is due to fewer stimuli that 
need to be registered and analyzed by goalkeepers. 

The analysis of the range of the goalkeeper’s movement relative to the ball’s trajectory indicates higher 
optimal values during side-area throws; however, during throws made from the pivot’s position, this difference is 
not statistically significant. In all the situations where throws were performed, significantly higher values 
covering a too little range of the goalkeeper’s movement relative to the ball’s trajectory were recorded during 
throws from the central area. This may indicate that during a side-area throw, when the attacker is at an angle to 
the goal and the goalkeeper is perpendicular to the thrower, the goal area towards which the throw may be 
directed is within the goalkeeper’s reach. During a central-area throw, being perpendicular to the goal, the 
thrower has a greater goal area towards which he may direct a throw. In this situation, the goalkeeper has a much 
larger goal area to defend, which, combined with the precision of the attackers’ throw (Vila et al., 2020), may 
translate into a too small range of movement. Previous studies on handball goalkeepers’ anticipation (Rojas et 
al., 2012; Loffing& Hageman, 2014; Cocić et al., 2020) may explain the recorded trends – due to a smaller 
defensive area during side-area throws and the resulting smaller number of stimuli to be analyzed, goalkeepers 
more often choose the optimal range of movement. The opposite situation may occur during throws from the 
central area, where goalkeepers may choose an incorrect (too small) range of movement due to a greater number 
of stimuli and a larger defensive area. 

The presented results on the effectiveness of saves during throws performed from the pivot’s position 
correspond to the results obtained by Karastergios et al. (2017). The results of the effectiveness of saves obtained 
by Gryko et al. (2018) and Saavedra et al. (2017) are higher, but this can be explained by the fact that these 
authors studied games of different levels, that is, the World Championships and the Olympic Games. The 
effectiveness of saves indicated by Hatzimanouil et al. (2017) is higher than that obtained in this study, which 
may be due to different levels of the top leagues in Poland and Greece. It should be noted that the effectiveness 
of saves depending on the contact of the thrower with the defender does not indicate statistically significant 
differences; however, it is higher (by 37%) when the thrower is in contact with the defender (Krawczyk 
&Bodasiński, 2020b). Hatzimanouil (2020) shows differences in the number of defenses depending on the 
throwing area, and the observed trends may result from a greater number of throws from the central area. 

The obtained results concerning the effectiveness of saves show that it is higher by 7% during throws 
from the side area; however, this is not statistically significant. This proves that the throwing area does not 
differentiate the effectiveness of defenses. Krawczyk et al. (2020a) indicate that the effectiveness of throws 
performed from the first line varies depending on the thrower’s contact with the defender. When a throw is 
performed in contact with the defender, the effectiveness is about 44%. 
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The analysis of the effectiveness of saves during throws from the second line shows that it is higher by 
6% during throws performed from the side area of the court; however, this is not statistically significant. The 
obtained results concerning effectiveness are lower than in the studies by Hatzimanouil et al. (2017) and 
Norkowski (1997), which indicate the effectiveness of the second-line throws at the level of about 55-60%. The 
differences may result from both the difference in game levels and the research period. Krawczyk et al. (2020a) 
show that the effectiveness of throws from the second line is differentiated by the defenders’ block. The 
literature on the subject shows that the effectiveness of throws from the second-line positions is higher among 
winning teams compared to losers (Ferrari et al., 2014; Saavedra et al., 2017; Bojgoric et al. 2017). Determining 
the most common reasons for ineffective saves in the situation of throws from the second line allows eliminating 
them in specialized goalkeeping training, which may translate into more effective defenses and thus better sports 
results in both individual matches and the entire competition. 

The analysis conducted according to Norkowski's concept (Norkowski, 1996, 1997; Krawczyk et al., 
2019, 2020a, 2020b, 2020c), in addition to determining the effectiveness of saves, allows learning about the 
characteristic actions of goalkeepers in the context of the throwing area and the tactical situation in which the 
attacker makes a throw, as well as about the reasons for ineffective interventions. Hatzimanouil (2019a) also 
indicates that the analysis of the effectiveness of saves alone is insufficient and that factors differentiating the 
quality of goalkeepers' actions should be looked for. 
Limitations 

The analysis of actions covered eleven top-league goalkeepers in Poland (PGNiG Superliga). In order to 
generalize and confirm the results obtained, replication studies should be conducted at various levels of the 
game. 

 
Conclusions 

The analysis of the research results shows that the throwing area differentiates goalkeepers’ actions to 
the greatest extent when defending throws performed by players from the second-line positions. The detailed 
results of this subgroup seem interesting as they unambiguously indicate that during throws from the central 
area, the range of the goalkeeper’s movement is statistically significantly too small relative to side-area throws, 
where it is much more often optimal. In the case of throws from the second line, goalkeepers more often decided 
not to reduce the goal area with a step out (C) during throws from the side area, and with balls flying from the 
central area of the court, they more often did not move to the side (D). When analyzing first-line throws, when 
the ball was going to the goal from the central area, goalkeepers significantly more often reduced the goal area 
with a step out than during side-area throws(A) and did not take a step to the side (D). As with second-line 
throws, the range of the goalkeeper’s movement was optimal during side-area throws and too small during 
central-area throws. The differences in goalkeepers’ actions are the least noticeable during throws from the 
pivot’s position – there, save A dominates regardless of the court area. The above analysis has serious 
implications for specialized goalkeeping training. First of all, it confirms that throws from all positions should be 
taken into account. An attempt to increase the scope of saves during central-area throws from both the first and 
second lines seems to be the right direction. Further research should be focused on looking for other parameters 
of goalkeepers’ behavior during throws to find stronger correlations between their occurrence and the 
effectiveness of saves. The concept of dividing the court into the central area and the side area, adopted in this 
analysis, seems to be correct. The standardization of research in this respect will allow the results of subsequent 
studies to be reliably compared in the future. 
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