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Abstract 

International Journal of Exercise Science 18(8): 1286-1297, 2025. 
https://doi.org/10.70252/QCAG3602 Small-sided games (SSG) are often used as a multifunctional form of 
specific training that allows development of various key components during soccer training. The main goal of this 
research was to determine the differences in internal and external load of different small-sided games (SSG) during 
preseason. The secondary goal was to analyze specific technical demands during these SSG. Twelve players of the 
First Croatian Junior League (U19) participated in this research in the fourth week of the preparatory period for the 
competitive season 2019/2020. Testing was conducted on two separate days with a day of rest in-between. Internal 
(IL) and external load (EL) variables and some technical demands were observed in the research. Significant 
differences in IL and EL were found between different types of SSG. Overall, IL (primarily HRmax (F=4.24, p<0.05, 
η2=0.44) and 90-100%Hrmax (F=5.18, p<0.01, η2=0.37) and EL (primarily TD (F=3.50, p<0.05, η2=0.28) and WR 
(F=6.26, p<0.01, η2=0.41) increased during 5vs.5 with GK (goalkeeper) series. On the other hand, greater EL (WR 
(F=11.43, p<0.001, η2=0.51), 2.1-3.0 m/s (F=7.03, p<0.001, η2=0.39) was observed in regular 6vs.6 while some IL 
parameters (%HRmax (F=6.07, p<0.01, η2=0.36) and HRmax (F=8.60, p<0.001, η2=0.44) were higher in two 6vs.6 GK 
series. In terms of technical demands, incidences of the PASS, RECEIVE and TURN variables were on average 
higher in 5vs.5 and 6vs.6 compared to 5vs.5GK and 6vs.6GK. To conclude, different SSG generated different IL and 
EL outcomes, especially with the addition of goalkeeper. Also, SSG could be used as a useful training tool for pre-
season training in order to improve functional abilities while adding specific match-like situations for players. 
 
Keywords: Training, SSG, technical requirements, match situations, preseason 

Introduction 

Small-sided games (SSG) represent a multifunctional, specific training content that enables the 
simultaneous development of many key components of the football game in a shorter period of 
time.1,2 SSG enable the simultaneous development of fitness abilities while using the technical 
and tactical elements of the football game, which makes them extremely popular among soccer 
and fitness coaches.3 Key technical elements of a football match such as kicks, passes, repeated 
sprints, dribbling, and sliding tackles are also essential components of small-sided games 
(SSG).4,5,6 Specific-situational fitness training is the most important and dominant form of 
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training, especially when developing the endurance of football players, it is not surprising that 
SSG are used more often in the football training.7  

Many coaches today use games and are often unsure of how these games affect conditioning. 
Games can be played on a larger or smaller space, with different numbers of players, different 
rules of the game, with or without a goalkeeper (GK).8,9 When implementing this training 
format, it is essential that the coach clearly understands both the objectives of the training and 
the methods for determining the appropriate training load. Also, coaches should understand 
how different game formats affect performance, as these effects can change significantly 
depending on adjustments to space, rules, or the number of players.10  

For planning and programming, it is extremely important to know the differences in 
physiological requirements between a football match and games on a shortened space.11 One of 
the studies that compared the physiological demands between a soccer match and games on a 
shortened space was conducted by Owen et al8 They found that games on a smaller space (SSG, 
4vs.4) cause a statistically significant difference in game speed compared to games on a medium 
(MSG, 5vs.5 to 8vs.8) and large space (LSG, 9vs.9 to 11vs.11). The heart rate during support 
games varies between 85-95% of the maximum heart rate,12,13 which can lead to a significant 
improvement in aerobic capacity and, consequently, performance in the match.14,15 Hoff et al,12 
Kelly and Drust13 found that games in a shortened space (SSG) caused a significantly higher 
heart rate compared to small-sided games in a larger space (LSG). Research showed that the 
number of high-intensity activities increases when the number of players decreases during the 
game16. Hill-Haas et al17 showed that there is a greater number of actions and touches with the 
ball in games with a smaller number of players. Monitoring internal and external workload 
parameters during the preseason is of considerable importance to coaches. In the context of 
sports training, workload is conceptualized as an input variable. When applied under specific 
stress conditions, this variable is systematically manipulated to induce targeted physiological 
and performance adaptations18. SSG are a commonly used method to develop various parts of 
a soccer game as well as the abilities of the players.  

During preseason coaches implement various types of SSG, for example with or without GK, 
often putting emphasis on different technical-tactical aspect of the game in the same training. 
Subsequently, different type of games that changed during training session produce different 
metabolic and technical demands. Monitoring external and internal load during small-sided 
games is an important part of the training process in soccer. This allows coaches to assess how 
the athlete's body responds to exertion (internal load – e.g., heart rate) and how much physical 
work has been performed (external load – e.g., distance covered).  

Thus, the main goal of this research was to determine the differences in internal and external 
load in different types of SSG during preseason training. The secondary goal was to analyze the 
incidence of specific technical demands during these SSG. 

Methods 

Participants 
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Twelve elite male soccer players (18.44 years) of the First Croatian Junior League (U19) 
participated in this research in the fourth week of the preparatory period for the competitive 
season 2019/2020. Players were on average 183.96 cm tall and weighed 74.77 kg with an average 
11.08 years of training experience. Participants were highly trained / national level athletes and 
could be classified as tier 3.19  The Faculty of Kinesiology Split and its ethics committee approved 
the study design (approval number: 2181-205-02-05-24-009), which was conducted according to 
the ethical standards of the 1964 Helsinki Declaration and its subsequent amendments. Inclusion 
criteria to participate in the study were: i) participation in at least 85% of the training sessions, 
ii) regularly participating in the previous competitive seasons, iii) having a valid sport medical 
certification, and iv) being healthy (no pain or injury) and being clear of any drug consumption. 
All players had Croatian Football Federation identity card signed and were fully healthy and 
medically examined by a local sport specialist doctor. Participants refrained from drinking 
caffeine-containing beverages for 24 hours and did not eat for 2 hours prior to the testing in 
order to reduce any possible interference with the experiment. Each participant completed all 
trials in the same time period of the testing day and under the same climate conditions (4–7 p.m., 
25.6±0.8˚C temperature, and 36.3±2.5% relative humidity). Participants were asked to avoid any 
stressful activity during testing or between training sessions. This research was carried out fully 
in accordance with the ethical standards of the International Journal of Exercise Science.20 A power 
analysis was conducted using G*Power (version 3.1.9.7; Universitat Kiel, Germany) to ensure an 
adequate sample size for detecting significant differences between repeated measures of SSG. 
Previous studies obtained large effect sizes in some parameters of IL1,21,22 and EL22,23,24 while 
assessing differences between different SSG.  Assuming a large effect size (f = 0.40), based on 
Cohen’s benchmarks and supported by findings in similar studies, for α = 0.05, and statistical 
power of 1−β=0.80, analysis determined a minimum sample size of 10 participants. This study 
included 12 players which surpasses the threshold needed, providing an acceptable power to 
detect large differences during SSG. 

Table 1. Anthropometric characteristics of participants 
Variables M(SD) Min Max 

HEIGHT (cm) 183.96 (5.32) 176.00 197.00 
MASS (kg) 74.77 (4.70) 68.20 86.60 

BODY FAT (%) 6.52 (1.23) 4.48 8.87 
M(SD) - arithmetic mean, standard deviation, Min- minimal result, Max - maximal result 

Protocol 

Anthropometric characteristics were measured with a portable stadiometer (SECA, Leicester, 
UK; for height) and an electronic scale (HD-351, Tanita, Arlington Heights, USA; for body mass). 
Testing protocol included a warm-up of 20 minutes (with 70 - 95% of theoretical maximal heart 
rate [220- age in yrs] as target value). Warm-up included sequences of jogging with and without 
the ball, change of directions and dynamic stretching with a strong focus on leg and abdominal 
muscles. Testing took place on the artificial grass during dry and warm weather. Participants 
were wearing their own soccer shoes and the balls used were Adidas Telstar (Adidas, Germany; 
69.0±0.2 cm in circumference and 440±0.2 g in mass). Running performance of the players were 
collected using GPS technology (SPT GPS, Australia). Polar H7 heart sensors were used as well 
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as Polar Team App to measure the internal load of the players. Testing was conducted over the 
course of two days. On the first day, the players were tested on two small side-games and each 
of them was measured in two series (5vs.5, 5vs.5 with GK). After the day of regeneration, testing 
continued again, but with two series of 6vs.6 and 6vs.6GK. 

Table 2. Description of small-sided games according to Rampanini et al25 

 5vs.5 5vs.5GK 6vs.6 6vs.6GK 

Number of series 2 2 2 2 

Dimensions of the pitch 25*35 m 25*35 m 30*40m 30*40 m 

Duration of one series 4 min 4 min 3 min 3 min 

Rest between series 4 min 4 min 3 min 3 min 

Rest between games 8 min 6 min 

Variables. 

Internal load: %HRmax - percentage of maximum heart rate, HRmax-maximum heart rate 
(using Yo-Yo intermittent recovery test level 1 (Krustrup et al 26)), POLAR zones - time spent (s) 
in a certain running zone determined according to the maximum heart rate. External load: TD - 
total distance (m), HIR - high intensity running (speed of 4.5 m/s or higher), WR - work rate 
m/min (average number of meters in minute), GPS zones - distance covered (m) at certain 
running speed. Zones for IL and EL were previously set by manufacturer (Table 3). 

Technical parameters.  

The technical parameters, taken from Owen, Twist and Ford27 present estimated average 
technical load for players as total number of all actions were recorded and divided by the 
number of players. 

PASS - Player in possession sends the ball to a teammate. RECEIVE - Player gains or attempts 
to gain control of the ball in order to retain possession. TURN - Player in possession, with ball 
at feet, changes direction in order to play in other areas of the pitch. DRIBBLE - Player in 
possession, with ball at feet, runs with ball, beats or attempts to beat an opponent. HEADER - 
Player contacts the ball using their head. TACKLE - An action intending to dispossess an 
opponent who is in possession of the ball. BLOCK - Ball strikes a player, preventing an 
opponent’s pass from reaching its intended destination. INTERCEPTION - Player contacts the 
ball, preventing an opponent’s pass from reaching its intended destination. 

Statistical Analysis 

Descriptive statistics are presented as means (M), standard deviations (SD), minimum (Min), 
and maximum (Max). Data normality was evaluated using the Shapiro–Wilk test, and 
Mauchly’s test was employed to assess sphericity. Differences between 5vs.5 and 5vs.5GK series, 
and differences between 6vs.6 and 6vs.6GK series of SSG were determined by using repeated 
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measures analysis of variance (ANOVA). Partial eta squared (η2) was computed to estimate 
effect size in ANOVA with the following thresholds: 0.01 (small effect), 0.06 (medium effect) and 
0.14 (large effect) as described by Cohen.28 Bonferroni post-hoc test was used for pairwise 
comparisons. Additionally, Cohen’s d effect size (d) was calculated to assess effect size with 
following thresholds for interpretation: <0.25 (trivial), 0.25 to 0.50 (small), 0.50 to 1.0 (moderate), 
and >1.0 (large) according to Rhea.29 The data were analyzed using the Statistica ver. 13.0 (Dell 
Inc., Round Rock, TX USA) statistical package. 

Results 

Internal load parameters for 5vs.5 series are presented in table 4. No reading was obtained in 
Zone 1 (50-59% HRmax), probably due to intensity of games. 

Table 4. Differences in internal load parameters between 5vs.5 and 5vs.5GK 

Zone INTERNAL LOAD 5vs.5(1) 5vs.5(2) 5vs.5GK(1) 5vs.5GK(2) η2 

 %HRmax 91.10c 92.20 93.70 93.30 0.32 
 HRmax 183.70cd 186.00 188.90 188.40 0.32 

2 60 to 69% HRmax (s) 8.90d 3.40 5.00 1.90 0.32 
3 70 to 79% HRmax (s) 22.40 18.90 18.00 20.60 0.06 
4 80 to 89% HRmax (s) 84.37d 58.02 56.89 51.68 0.28 
5 90 to 100% HRmax (s) 64.10bcd 100.20 104.80 108.10 0.37 

 (1), (2) - number of series, GK – game with goalkeeper, 5vs.5, 5vs.5GK - type of SSG, %HRmax - percentage of 
maximum heart rate, HRmax - maximum heart rate, a – denotes significant differences from 5vs.5(1), b – denotes 
significant differences from 5vs.5(2), c – denotes significant differences from 5vs.5GK(2), d – denotes significant 
differences from 5vs.5GK(2), η2 – partial eta squared 

Significant differences were found in %HRmax (F=4.27, p=0.002, d=trivial) between 5vs.5(1) and 
5vs.5GK(1). Significant differences were also found in HRmax (F=4.24, p=0.014, d=trivial) but 
between 5vs.5(1) and 5vs.5GK(1) / 5v.5GK(2). In zone 2 (F=4.19, p=0.014, d=moderate) 
significant differences were found between 5vs.5(1) and 5vs.5GK(2). In zone 3 (F=0.57, p=0.64) 
there were no significant differences between SSG. Zone 4 (F=3.50, p=0.029, d=small) differed 
5vs.5(1) and 5vs.5GK(2) while in zone 5 (F=5.18, p=0.006, d=small)  differences  were found 
between 5vs.5(1) and all other measurements. 

For 6vs.6 series values of IL are presented in table 5. As was the case in the 5vs.5 series no 
readings were gathered in 50-59% HRmax zone. Percentage of maximum Heart rate (F=6.07, 
p=0.002, d=trivial) and HRmax (F=8.60, p<0.001, d=trivial) differed between types of SSG. 
Differences between SSG were found in the zone 2 (F=7.81, p<0.001, d=small) between 6vs.6(1) 
and 6vs.6GK(2) (12.42 vs. 3.58s), 6vs.6GK(1) and GK(2) (9.58 vs. 3.58s). In zone 3 (F=6.00, 
p=0.002, d=small) differences were found between 6vs.6(1) and 6vs.6(2), 6vs.6(2) and 
6vs.6GK(1). In zone 4 (F=0.46, p=0.71) and zone 5 (F=0.50, p=0.690) differences were not found 
between SSG (Table 5). 

In 7 out of 8 variables of EL (presented in Table 6), there was a large effect between 5vs.5 series 
(η2 = 0.26 – 0.41). Notably, differences were found in TD (F=3.50, p=0.028, d=moderate) between 
5vs.5(1) and 5vs.5GK(1) / 5vs.5GK(2) (248.60 vs. 302.20 / 301.40m). High intensity running 
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(F=4.47, p=0.011, d=large) differed between 5vs.5(2) and 5vs.5GK(1). Additionally, WR (F=6.26, 
p=0.002, d=moderate) differed between 5vs.5(1) and 5vs.5GK(1) / 5vs.5GK(2) (83.30 vs. 97.00 / 
93.80m/min). In zone 1 (F=8.38, p<0.001, d=large) and zone 2 (F=3.19, p=0.030, d=moderate to 
large) significant differences were also found between SSG. In zone 3 (F=0.22, p=0.880) 
significant differences were not found. The distance covered in zone 4 (F=5.18, p=0.005, d= small 
to large) differed between 5vs.5(2) and 5vs.5GK(1) / 5vs.5GK(2) (10 vs. 26.10 / 23.40m) while in 
zone 5 (F=5.18, p=0.020, d=large) differences were found between 5vs.5(2) and 5vs.5GK(1). 

Table 5. Differences in internal load parameters between 6vs.6 and 6vs.6GK 

Zone INTERNAL LOAD 6vs.6(1) 6vs.6(2) 6vs.6GK(1) 6vs.6GK(2) η2 

 %HRmax 92.17bcd  94.00 94.25 94.83 0.36 
 HRmax 185.00cd 186.92 188.50 189.58 0.44 
2 60 to 69% HRmax (s) 12.42d 7.83 9.58d 3.58 0.42 
3 70 to 79% HRmax (s) 15.92b 22.83c 13.17 18.42 0.35 
4 80 to 89% HRmax (s) 85.33 71.25 73.92 67.50 0.04 
5 90 to 100% HRmax (s) 125.25 139.25 138.08 145.50 0.04 

(1), (2) - number of series, GK – game with goalkeeper, 6vs.6, 6vs.6GK - type of SSG, %HRmax - percentage of 
maximum heart rate, HRmax - maximum heart rate, a – denotes significant differences from 6vs.6(1), b – denotes 
significant differences from 6vs.6(2), c – denotes significant differences from 6vs.6GK(2), d – denotes significant 
differences from 6vs.6GK(2), η2 – partial eta squared 

Table 6. Differences in external load parameters between 5vs.5 and 5vs.5GK 

Zone EXTERNAL LOAD 5vs.5(1) 5vs.5(2) 5vs.5GK(1) 5vs.5GK(2) η2 

 TD (m) 248.60cd 295.70 302.20 301.40 0.28 
 HIR (m) 8.70 3.10c 18.40 14.70 0.33 
 WR (m/min) 83.30cd 89.10 97.00 93.80 0.41 
1 ≤ 2.0 m/s (m) 119.00bd 157.40c 133.00 144.50 0.48 
2 2.1-3.0 m/s (m) 60.00bc 77.40 76.90 75.60 0.26 
3 3.1-4.0 m/s (m) 49.40 50.20 55.50 52.10 0.02 
4 4.1-5.0 m/s (m) 17.00 10cd 26.10 23.40 0.37 
5 >5.0 m/s (m) 3.10 0.90c 8.90 5.20 0.28 

(1), (2) - number of series, GK - game with goalkeeper, 5vs.5, 5vs.5GK - type of SSG, TD - total distance (m), HIR -  
high intensity running (speed of 4.5 m/s or higher), WR - work rate m/min (average number of meters in minute), 
a – denotes significant differences from 5vs.5(1), b – denotes significant differences from 5vs.5(2), c – denotes 
significant differences from 5vs.5GK(2), d – denotes significant differences from 5vs.5GK(2), η2 – partial eta squared 

It can be seen in Table 7 that TD (F=3.42, p=0.028, d=moderate) differed between 6vs.6(2) and 
6vs.6GK(2) (381.92 vs. 329.08m). In the HIR (F=4.09, p=0.014, d=moderate), significant 
differences were found between 6vs.6(2) and 6vs.6GK(2). Differences were found between 
6vs.6GK(2) and all other series in the variable WR (F=11.43, p<0.001, d=moderate). Distance 
covered in zone 1 (F=10.35, p<0.001, d=large) and zone 2 (F=7.03, p<0.001, d=moderate to large) 
also differentiated between SSG. On the other hand, there were no significant differences in zone 
3 (F=2.54, p=0.064) and zone 4 (F=1.42, p=0.25). In zone 5 (F=4.42, p=0.010, d=moderate) 
differences were found between 6vs.6(2) and 6vs.6GK(2). 
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Table 7. Differences in external load parameters between 6vs.6 and 6vs.6GK 

Zone EXTERNAL 
LOAD 6vs.6(1) 6vs.6(2) 6vs.6GK(1) 6vs.6GK(2) η2 

 TD (m) 377.25 381.92d 372.50 329.08 0.24 
 HIR (m) 11.92 8.08d 17.50 20.42 0.27 
 WR (m/min) 92.17d 89.42d 88.92d 78.42 0.51 
1 ≤ 2.0 m/s (m) 175b 208.33cd 172.42 170.42 0.48 
2 2.1-3.0 m/s (m) 100.83d 98.25d 92.83d 71.00 0.39 
3 3.1-4.0 m/s (m) 71.92 53.33 70.25 50.42 0.24 
4 4.1-5.0 m/s (m) 24.92 19.33 30.42 27.50 0.11 
5 >5.0 m/s (m) 4.25 2.42d 6.00 9.50 0.29 

(1), (2) - number of series, GK - game with goalkeeper,  6vs.6, 6vs.6GK - type of SSG, TD - total distance (m), HIR -  
high intensity running (speed of 4.5 m/s or higher), WR - work rate m/min (average number of meters in minute), 
a – denotes significant differences from 6vs.6(1), b – denotes significant differences from 6vs.6(2), c – denotes 
significant differences from 6vs.6GK(2), d – denotes significant differences from 6vs.6GK(2), η2 – partial eta squared 

Table 8. Average individual technical demands during SSG 
  5vs.5 5vs.5GK 6vs.6 6vs.6GK 
PASS 6.6 4.5 6.95 3.92 
RECEIVE 3 2.55 4.04 2.25 
TURN 2.15 1.9 3.08 1.96 
DRIBBLE 0.25 0.45 0.38 0.42 
HEADER 0.05 0.15 0.08 0.25 
TACKLE 0.75 0.9 0.88 1.08 
BLOCK 0.1 0.2 0.08 0.29 
INTERCEPTION 0.75 0.75 0.79 0.54 

Table 8 presents average technical requirements during 5vs.5 and 6vs.6 SSG. During 5vs.5 games 
without GK, higher average values were recorded for PASS (6.6), RECEIVE (3) and TURN (2.15), 
while some parameters like DRIBBLE and TACKLE were more used with GK. Furthermore, in 
6vs.6 games, higher average values were found for the variables PASS, RECEIVE, TURN and 
INTERCEPTION compared to 6vs.6 with GK. On average, majority of actions during these SSG 
involve passing, receiving and turning sides with the ball. It is also evident, that actions like 
heading and blocking are less frequent, but have increase during games with GK. 

Discussion 

Significant increase in both IL and EL were identified in 5vs.5 formats with goalkeepers 
(5vs.5GK) compared to regular 5vs.5 SSG. Likewise, in the 6vs.6 format, IL increased in games 
with goalkeeper (6vs.6GK), however some parameters of EL like TD and WR decreased in SSG 
with GK. Additionally, during previously mentioned SSG technical actions such as passing, 
receiving, and turning the side with the ball were highest recorded technical incidences. 

Players in 5vs.5GK(1) format had significantly higher %HRmax compared to 5vs.5(1) (93.7 vs. 
91.1%). Furthermore, in the HRmax parameter, differences (p<0.05) were found between 
5vs.5(1) and 5vs.5GK(1) / 5vs.5GK(2) (183.70 vs. 188.90 / 188.40). The obtained results suggest 
that games with a GK cause a greater physiological response and in such SSG a greater intensity 
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could be expected. It could be hypothesized that GK changed the physiological and tactical 
behavior of the players.30 Additionally, during 6vs.6 formats, players on average had statistically 
greater intensity with GK (94.25 and 94.83 %HRmax) than regular 6vs.6 (92.17 and 94.00 
%HRmax). Possible reason for these results could be that in games with a GK, the players are 
more motivated, because they had a greater incentive to prevent or score a goal. This type of 
game requires additional energy, which agrees with the results of Dellal et al,31 who obtained a 
10.7% increase in cardiac parameters in games with GK. However, Sassi, Reilly, and 
Impellizzeri32 obtained significantly lower values of %HRmax during games with a GK 
compared to games without a GK (88.8 vs. 91.00%) which agrees with Hulka, Weisser and 
Belka24 and Castellano, Casamichana and Dellal.1 Also, Mallo and Navarro30 obtained lower 
HRmax values in games with a GK than in games without a GK (166 vs. 173). Regarding internal 
load, zones 4 and 5 (80-100%HRmax) are particularly interesting to soccer coaches as majority 
of time in matches, players play around anaerobic threshold.6,33 For time spent (s) in the 80 to 
89% HRmax zone, significantly higher values were observed in the first series without a GK for 
5vs.5. On the other hand, the time spent (s) in the most intense zone (90-100% HRmax) was 
significantly lower in the first series for 5vs.5 compared to series 2,3 and 4. These results could 
be the effect of an accumulated fatigue or even adaptation to certain tactical requirements and 
coaches’ feedback between the series. No significant differences were found between 6vs.6 series 
in time spent for 80-89% and 90-100% HRmax zones. However, there is an increase in time spent 
in Zone 5 across series and decrease in time spent in zone 4 which is similar to 5vs.5 SSG.  

The analysis of EL parameters revealed mostly similar patterns as those observed with internal 
load. The parameters are generally significantly higher in situations involving a GK, and there 
is an increase in the IL and EL with an increasing number of series. One of the most widely used 
measures of EL is the measure of total distance covered. The shortest TD was covered in 5vs.5(1) 
compared to other sets of SSG with GK. There was a greater overall distance covered in games 
with a GK,  which is probably a consequence of specific tactical demands like a greater defensive 
and offensive engagement of players while trying to score or stop opponents in doing so. 1,24 
Interestingly, in 6vs.6 games, a greater TD and WR was recorded in games without a GK (Table 
5). The results are different from those obtained in 5vs.5 SSG where, as mentioned, higher values 
of EL parameters were recorded in games with a GK. It could be explained by the effects of 
accumulated fatigue that built up in the series played without a GK, which negatively impacted 
the distance cover and work rate, especially in 6vs.6GK(2). However, during 6vs.6 SSG, series 
(1) and (2) included 3.2 and 2.1% of HIR, compared to 4.7 and 6.2% in series (3) and (4) with GK. 

The significantly higher HIR values observed in games with a goalkeeper did not align with the 
findings of Mallo and Navarro,30 who reported that the inclusion of goalkeepers reduced the 
tempo of the game, as players performed less high-intensity running (p<0.05). Significant 
differences were also noted in distances covered at certain running speeds. During 6vs.6 series 
without GK, the players had the greatest total distances in the first two zones, i.e., at speeds 
(<3.1m/s), and in these zones they covered a significantly greater distance than in 6vs.6 with 
GK. However, in zone 5 (>5.0 m/s) significantly greater distances can be seen in 6vs.6 with GK 
compared to 6vs.6.  
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In addition to knowing the physical demands of different types of SSG, it is important to know 
the technical demands in order to see which technical characteristics make up the largest share 
of actions that players undertake within the game. In the terms of technical demands, the values 
of the PASS, RECEIVE and TURN variables were on average higher in 5vs.5 and 6vs.6 compared 
to the same SSG with a GK. The results of the dribbles, headers, tackles, and blocks were on 
average higher in the SSG with a GK (5vs.5GK, 6vs.6GK). Research by Owen, Twist and Ford27 
observed the same variables as this research and found significant differences between different 
SSG (2vs.2, 3vs.3, 4vs.4 and 5vs.5) while Tessitore et al 34 reported a decline in technical actions 
per minute during longer 6-a-side games. On the other hand, Kelly and Dust13 concluded that 
by reducing the size of the field (5vs.5GK), differences are obtained in the variables: shots and 
tackles. These results coincide with the claims of Hodgston et al35 and Vilar et al.36 Moreover, 
Saniccandro and Cofano3 have established that increasing the number of players (3vs.3, 4vs.4, 
5vs.5) will increase the number of TACKLES. 

Understanding the physical demands within certain SSG is crucial for several reasons, especially 
in the context of training optimization, injury prevention and achieving better performance. 
Training can be more efficient if it is adapted to the specifics of the game in a limited space. 
During different types of SSG, players could develop abilities such as quick decision-making, 
precision in movements, as well as adaptation to rapidly changing technical-tactical 
circumstances. Training in these conditions helps athletes to face these challenges and be more 
efficient during matches.  

There were few possible limitations of the study. The absence of randomization in participant 
selection could have produced results that are also influenced by other factors unrelated to 
research. A longer data collection period could provide more reliable insights into the training 
process and allow a better assessment of training effects. Although the study speculates on the 
potential impact of motivation on player performance during SSG with or without GK, 
motivation was not directly measured. This study focused primarily on a limited set of technical 
parameters, without exploring other potentially relevant factors (e.g., tactical decisions, 
psychological aspects, or physical conditioning) that may have influenced the observed 
outcomes. Lastly, warm-up protocol used in the research was designed by club’s top-level 
strength and conditioning coaches but it is not previously scientifically evaluated. 

To conclude, a significant increase in most parameters of internal and external load were 
identified in formats with goalkeepers (5vs.5GK and 6vs.6GK) compared to formats without 
goalkeepers (5vs.5 and 6vs.6). On the other side, out of 8 assessed variables of technical 
demands, 3 variables with the highest incidence: passing, receiving, and turning sides with the 
ball were observed in SSG without a goalkeeper. Obtained results give additional 
understanding how different SSG formats affect players' workload, contributing to the 
development of more effective and tailored training programs. 
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