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AbSTrACT
Purpose. Small-sided games (SSGs) are extensively used in soccer training around the world owing to the physical and 
physiological improvements reported among athletes. Elementary physical education students could achieve and solidify 
their tactical/technical knowledge in a relatively short time with the SSGs pedagogical strategy. The aim of this research 
was, firstly, to establish the between-age differences in the physical and physiological demands of a 3 vs. 3 futsal SSGs 
called ‘four goals for three players,’ and, secondly, to assess the tactical/technical knowledge acquisition.
Methods. The sample involved 57 students (aged 10.44 ± 1.30 years) from a Spanish primary state school, grades third 
to sixth (8–12 years of age). The Polar Team ProTM technology was used for collecting physical and physiological variables. 
The tactical/technical knowledge was evaluated with the Game Performance Assessment Instrument (GPAI) co-assessment 
throughout SSGs implementation. ANOVA tests were executed.
Results. Significantly different values were observed among different grades regarding the participants’ average heart rate 
(bpm), minimum heart rate (bpm), maximum speed (km/h), number of accelerations (–1.99; –1.00 m/s2), number of 
accelerations (–0.99; –0.50 m/s2), number of accelerations (0.50; 0.99 m/s2), and number of accelerations (1.00; 1.99 m/s2). 
The analysis of variance for GPAI scores revealed significantly greater values only among different grades for the implication 
of game and shot decision-making index.
Conclusions. Physiological demands and tactical/technical knowledge are also observed in educational context when 
SSGs are implemented. This pedagogical strategy helps teachers increase active participation during physical education 
sessions.
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Introduction

Physical education (PE) is a complex subject involv-
ing many topics related to physical activity, health, 
perception, orientation, motor skills, body language, 
or sports initiation. This fact implies, on the part of the 
teachers, an accurate elaboration of the lesson plans 
for each class and selection of the best teaching ap-
proach in accordance with the needs of the class [1].

regarding the introductory stage of sports learn-
ing specifically, the modified games could provide 
a methodological approach that guarantees that stu-

dents develop significant tactical/technical knowledge 
about sports in a relatively short period [2]. These 
kinds of games change and simplify some features of 
a real sport (the number of players, the length of the 
field, the time of play, and/or the basic rules of the 
game) to facilitate its learning process. When these 
basic features are significantly reduced, modified games 
are referred to as small-sided games (SSGs) [3]. It is 
observed that SSGs optimize, firstly, the physical 
and physiological aspects and, secondly, the cogni-
tive demands of sports instead of replicating the play 
of a real match, which is more complex [4–6]. Indeed, 
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these games are widely used as a tool that provides 
tactical/technical knowledge while significantly increas-
ing player participation; therefore, the use of the term 
‘small-sided and conditioned games’ is proposed to 
reinforce the idea of training-specific tactical/techni-
cal behaviours [7].

Firstly, most of the recent research focuses on ob-
serving the significant physical and physiological 
benefits derived from the implementation of SSGs in 
high-performance contexts [8], and new studies related 
to SSGs implementation in PE classes in elementary 
and secondary school are needed [9]. In the school con-
text, SSGs are included in some pedagogical models, 
especially in the game-centred approach [10]. Conse-
quently, the analysis of the tactical/technical knowl-
edge and the internal (i.e. heart rate [Hr]) and external 
(i.e. distance travelled) loads among students is a com-
plex process because of SSGs included inside a holistic 
approach (e.g. pedagogical models) [11]. This indicates 
that teachers should not be focused only on students’ 
demands but also on the methodological aspects, such 
as the type of sport, the group organization, or the 
methods used to motivate pupils, among others.

With regard to the external load, according to rojas-
Inda [12], the use of technology (such as the Global 
Positioning System [GPS] devices and accelerometers) 
allows for more complete, objective, and complex as-
sessments of training external load, too. Therefore, 
teachers and trainers could adapt and modify SSGs 
depending on the physiological needs of their stu-
dents or players. Consequently, many manufacturers 
of athlete-tracking devices now exist, providing a wide 
range of chip-sets and data-processing algorithms [13]. 
Nevertheless, there is currently no reporting standard 
for using this kind of devices in sports and educational 
research, and their validation and reliability should 
be ensured before implementing any modifications 
in the class or in high-performance training [14]. In 
contrast, it is observed that the real-time data of the 
external and internal loads, as well as the clarity of 
the filters and algorithms used to execute these data 
in a ‘friendly’ way could help teachers to design more 
enriching sessions, optimizing the performance and 
the level of knowledge of students and players [15].

As for the internal load, Holf et al. [16] confirmed 
that Hr values (i.e. maximum, average, minimum) 
are valid, reliable, and objective indicators of a player’s 
performance and intensity. In an SSG training con-
text, Owen et al. [17] reported that there was a signifi-
cant increase in Hr values in a 3 vs. 3 SSGs (i.e. a game 
with 3 participants in each team) when compared 
with SSGs which contained more than 3 players in 

each team. This fact, together with the idea that the dis-
tance travelled increases during the implementation 
of SSGs rather than other kind of traditional games 
[5], reinforce the concept that SSGs increase high-
performance players’ aerobic capacity.

In addition, there is another important variable 
related to the number of participants widely investi-
gated in soccer: the area of the game. Atlı et al. [18] 
ensured that physiological levels increased when the 
area of the playing field used in an SSG was large. 
However, they also observed that the number of passes 
and the number of technical actions performed in-
creased significantly when the area of the pitch was 
medium, as was the case in a recent study among par-
ticipants from elite soccer schools [19] where players’ 
physical performance increased in SSGs played on 
large pitches, but ball possession duration and shot 
attempts were significantly influenced in large games.

Secondly, another important aspect of SSGs is the 
tactical/technical knowledge gained. It has been often 
observed that the SSG formats help players to achieve 
enough cognitive development to ‘read’ the game and 
to select the best skill (decision-making competence) 
in order to solve a tactical problem during both SSGs 
and real matches. According to Serra Olivares et al. [20], 
players should try to search for relevant solutions to 
the tactical/technical problems of the game starting 
with the first tactical principles proposed by bayer 
[21]: keep possession of the ball. This implies a greater 
number of movements to empty spaces into the area 
during SSGs and a consequent increase in physiologi-
cal demands. Thus, SSGs seem to increase the re-
sponses placed on players because they are presented 
as contextualized and meaningful games, in contrast 
to isolated technical drills.

Even though tactical/technical concepts could be 
easily explained to young elite players in a single train-
ing session, this knowledge should be introduced to 
elementary school students in a progressive way through 
the pedagogical model selected, following the tacti-
cal principles proposed by bayer [21]. Moreover, the 
findings regarding SSGs effects on soccer participants’ 
responses [16, 17] are not demonstrated in PE students 
[9]. Indeed, it is important to know whether SSGs 
can become an important alternative strategy of elic-
iting conditions to contribute to appropriate physical, 
cognitive, and social improvements in PE classes for 
the medium and long term, both in school and out of 
school, as has been demonstrated in high-performance 
contexts [3, 13].

For all these reasons, the aim of this article was to 
analyse the effects and effectiveness of implementing 
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futsal SSGs in a Spanish primary state school as 
a contextualized teaching/learning tool that enables 
students to increase their performance, as well as to 
compare the tactical/technical knowledge acquisi-
tion with the use of the Game Performance Assess-
ment Instrument (GPAI) co-assessment among dif-
ferent grades (third to sixth). The hypothesis poses 
that the use of SSGs in an educational context will 
improve the positive effects of the main physiological 
demands, and the tactical/technical aspects in the 
later grades (fifth/sixth).

Material and methods

Participants and main features

Overall, 57 students from a Spanish primary state 
school were tested. As can be observed in Table 1, 
30% of that sample (n = 17) was from the third grade, 
23% (n = 13) was from the fourth grade, 24% (n = 14) 
was from the fifth grade, and 23% (n = 13) was from 
the sixth grade. besides, 52.60% (n = 30) were male 
students, and 47.40% (n =27) were female students.

before starting the study, as shown in Table 2, stu-
dents’ height and weight were measured by using a stable 
stadiometer SECATM (model 217) and TANITATM (model 
DC-430 MA), respectively. Later, a questionnaire ask-
ing about the participants’ socioeconomic status and 
physical activity lifestyle variables was administered 
to ascertain the degree of physical and sports practice 
in the extracurricular context, as well as the varia-
bles influencing the degree of practice. The question-
naire included variables related to the socioeconomic 
level (low, medium, or high) and the educational level 
of the parents (primary, secondary, degree, master’s, 
or PhD). In terms of the physical activity lifestyle vari-
ables, the questionnaire referred to the participants’ 
favourite sports, the frequency at which they prac-
tised sports (including the time spent practising at 
school), and the type of extracurricular activities per-
formed, as well as time spent playing computer games 
and watching television per week.

Although 63.3% of boys were familiar with soccer, 
Cronbach’s alpha showed large consistency and reli-
ability in physical (  = 0.80) and tactical/technical 
variables (  = 0.86). This coefficient guarantees that 
the group heterogeneity at the initial levels of content 
knowledge and competence does not significantly in-
fluence the results. Finally, a multistage 20-m shuttle 
run test was also implemented to determine the max-
imum Hr and the maximum VO2 of each student; 
these variables were measured with the Polar Team 
ProTM technology.

Study design

A descriptive and quantitative quasi-experimen-
tal study design was applied. The intervention lasted 
1 month, during which several futsal SSGs (mainly 3 
vs. 3 and similar) were implemented. However, the 3 
vs. 3 futsal SSGs called ‘four goals for three players’ 
were employed specifically in order to assess the physio-
logical and tactical/technical demands that these 
features of the game impose on students and, conse-
quently, to achieve the purpose of the present study.

As shown in Figure 1, this SSG is played on a pitch 
with the dimensions of 18 × 14 m. The aim of the game 
is to score a point in any of the 4 goals. Each goal has 
3.5 m and is placed on the short side (14 m) of the 
pitch. The height of the goal is the average height of 
the players with the hands raised. The reason why there 
is one more goal than there are participants in one 
team is to highlight the third tactical attack principle 
proposed by bayer [21]: to achieve a goal. In fact, this 
SSG also helps to consolidate the 3 bayer’s attack prin-
ciples for the introductory stage of sports learning [21].

However, adaptations are needed to achieve the 
maximal benefits, such as shooting being allowed 
only when all 3 players have held or controlled the ball 
and when they have trespassed the ‘allowed shoot-
ing’ line (which reinforces the active participation of 
every student). Each game lasts 5 minutes in one iso-
lated period; there are no goalkeepers.

The independent variables were the academic 

Table 1. Main features of the sample and distribution by grade and gender

Grade Average age (years)
Distribution in the class

Male Female Total

Third 8.96 ± 0.43 17.50% n = 10 12.30% n = 7 29.80% n = 17
Fourth 10.10 ± 0.63 10.50% n = 6 12.30% n = 7 22.80% n = 13
Fifth 10.91 ± 0.28 12.30% n = 7 12.30% n = 7 24.60% n = 14
Sixth 12.23 ± 0.46 12.30% n = 7 10.05% n = 6 22.80% n = 13
Total 10.44 ± 1.30 52.60% n = 30 47.40% n = 27 100% n = 57
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grade in PE (third, fourth, fifth, and sixth) and the age 
of the students. The dependent variables were, on the 
one hand, the variables related to the physiological 
aspects of each student registered by the Polar Team 
ProTM technology, which included Hr information, 
distance travelled, number of accelerations, and num-
ber of sprints. On the other hand, the factors related to 
GPAI [22], which involved decision-making and the 
technical execution of passes, (ball) receptions, shots 
and drives indices, game performance index, and im-
plication of the game index, were also dependent vari-
ables.

Each grade played the 3 vs. 3 futsal SSG ‘four 
goals for three players’ 3 times during PE sessions at 
the sports centre next to the school during the 2016–
2017 academic year. Owing to the administration of the 
academic time in the school and other programmed 
activities, 26.30% of students (n = 15) repeated their 
participation in other games in their respective grade.

Instruments

In order to collect data for the variables mentioned 
above, they were classified into 2 categories: physio-

logical responses and tactical/technical knowledge. 
The instruments described below were used to collect 
the data.

The Polar Team ProTM hardware and software (Po-
lar Electro, Finland) were employed in order to regis-
ter, in an objective way, all the physiological aspects 
related to each player [14]. This technology included 
(i) a Polar Team Pro Sensor, which incorporated an 
integrated GPS (10 Hz), and 3 microelectrical mechan-
ical system components (accelerometer, gyroscope, 
and digital compass 200 Hz); the sensor was used with 
the Polar Team Pro soft strap, the total weight of which 
was 60 g; (ii) a set of sensors with a lithium polymer 
rechargeable battery station (Polar Team Pro Dock-
TM); (iii) the Polar Team Pro AppTM, compatible with 
iPadTM, which enabled the collection of the real-time 
data of each player. It was possible to extract the fol-
lowing variables by using the system: maximum, 
minimum, and average Hr (measured in beats per 
minute [bpm]); distance travelled (measured in km); 
distance in each speed zone (measured in km/h); num-
ber of accelerations (measured in m/s2); number of 
sprints; or the maximum speed threshold (2.8 km/h).

The GPAI co-assessment through recording event 
format evaluated the tactical/technical aspects of each 
participant during the SSGs [22]. This tool included 
(i) a reference chart to understand which aspects of 
students must be observed; and (ii) a registration 
sheet of each player’s movement observed. The instru-
ment focused on the attack phase – particularly deci-
sion-making and the technical execution of the passes, 
receptions, shots, and drives. In the registration sheet, 
observers were instructed to mark with a cross cor-
rect and incorrect decisions made as well as the exe-
cution of passes, receptions, shots, and drives made by 
the player during the game. The reference chart is the 
rubric that contains the most important elements that 
must be taken into account during the game perfor-
mance (e.g., a correct shot decision-making is when 

Table 2. Descriptive physical characteristics of each grade

Grade Height (cm) Weight (kg)

Physical activity and sport questionnaire

Maximum Hr 
(bpm)

Favourite sport Time  
of practice 

(years)Male Female

Third 134.06 ± 7.18 31.76 ± 6.54 Soc. (60%) Gymn. (42.9%) 3.24 ± 1.34 190.35 ± 17.44
Fourth 139.15 ± 5.58 39.85 ± 5.16 Soc. (50%) Gymn. (42.9%) 3.62 ± 1.38 183.69 ± 20.97
Fifth 141.93 ± 4.44 42.86 ± 8.69 Soc. (85.7%) Gymn. (28.6%) 3.36 ± 1.55 190.07 ± 11.39
Sixth 148.62 ± 8.54 44.38 ± 6.92 Soc. (51.7%) Dan. (50%) 3.23 ± 1.73 198.38 ± 11.39
Total 140.47 ± 8.39 39.21 ± 8.49 Soc. (63.3%) Gymn. (37%) 3.35 ± 1.47 190.60 ± 16.98

Dan. – dancing, Gymn. – gymnastics, Soc. – soccer

Figure 1. The SSG ‘four goals for three players’
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the player has trespassed the ‘allowed shooting’ line 
and has an opportunity to score in any of the 4 goals 
as there is no player between the ball and the target 
goal; a correct shot technical execution is when the 
player has achieved the goal). At the end of the game, 
observers counted the total decisions and execution 
actions. Finally, with the use of specific formulas, the 
index of the correct and incorrect decisions made for 
every action was calculated. Moreover, some aspects 
of the active defence were observed. Each game was 
recorded with a NikonTM camera (D5200). Subsequent-
ly, each SSG videotaping was reviewed by 3 experts 
with more than 10 years of research experience in team 
sport evaluation, especially using GPAI. The Cron-
bach’s alpha value (  = 0.86) indicated high reliabil-
ity among students and evaluators.

Statistical procedures

The Kolmogorov-Smirnov test confirmed the nor-
mal distribution of the data (p > 0.05). An analysis of 
variance (ANOVA) and bonferroni post-hoc test of 
the dependent variables were applied with the Statis-
tical Package for the Social Sciences (SPSSTM), ver-
sion 22. The d-Cohen effect size [23] was also calcu-
lated, with 0.20 considered a small effect, 0.50 a medium 
effect, 0.80 a large effect, and 1.30 a very large effect.

Ethical approval
The research related to human use has complied 

with all the relevant national regulations, organic laws 
in force, and institutional policies, has followed the 
tenets of the Declaration of Helsinki, and has complied 
with the ethical standards of the Faculty of Educa-
tion of Cuenca (University of Castilla-La Mancha).

Informed consent
Informed consent has been obtained from the par-

ents or legal guardians of all individuals included in 
this study, as well as from the PE teacher and the 
principal of the school.

Results

Firstly, in order to illustrate the general trend, 
Figure 2 shows the descriptive data for the most im-
portant variables obtained by the Polar Team ProTM 
technology: the Hr and the distance travelled by ac-
ademic grade. It is observed that the fourth grade ob-
tained the lowest scores for both average Hr and to-
tal distance travelled.

In turn, Figure 3 presents the most important 
means related to the tactical/technical variables col-
lected by the GPAI co-assessment process: the impli-
cation of the game index and the game performance 
index. It is observed that the participants in the fifth 
grade achieved the highest game performance score. 
It is also shown that participants in the fifth and 
sixth grades obtained the highest scores in the impli-
cation of the game index.

Table 3 shows that the ANOVA and bonferroni 
post-hoc test related to physiological aspects showed 
significantly great differences for (i) minimum Hr 
(measured in bpm) between third and fourth grade 
students (26% [133–107]; p = 0.04; d = 1.1), as well 
as between fourth and sixth grade students (32% 
[107–139]; p = 0.01; d = 1.4), which both have a very 
large effect size; (ii) average Hr (measured in bpm) 
between fourth and sixth grade students (26% [178–
174]; p = 0.003; d = 1.60); and (iii) maximum speed 
(measured in km/h) between third and sixth grade 

SD – standard deviation, CV – coefficient of variance, DT – distance travelled

Figure 2. Means of the most important variables collected by Polar ProTM
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students (3% [9–12], p = 0.02; d = 1.01), as well as 
between fourth and sixth grade students (4% [8–12]; 
p = 0.007; d = 1.90).

The results also show significantly great differ-
ences for (iv) the number of accelerations for several 
sectors: in the (–1.99)–(–1.00) m/s2 sector between 
third and fourth grade students (10% [21–11]; p = 
0.004; d = 1.24), as well as between fourth and fifth 
grade students (10% [11–21]; p = 0.005; d = 1.35); in 
the (–0.99)–(–0.50) m/s2 sector between third and 
fourth grade students (18% [59–41]; p = 0.001; d = 1.39), 
between third and sixth grade students (15% [59–
44]; p = 0.01; d = 1.10), and between fourth and fifth 
grade students (16% [41–57]; p = 0.008; d = 1.50); in 

the 0.50–0.99 m/s2 sector between third and fourth 
grade students (21% [60–39]; p ≤ 0.001; d = 1.60 ), 
between third and sixth grade students (15% [60–45], 
p = 0.007, d = 1.09), and between fourth and fifth 
grade students (18% [39–57]; p = 0.001; d = 2.07); and, 
finally, in the 1.00–1.99 m/s2 sector between third 
and fourth grade students (8% [19–11]; p = 0.02; d = 
0.90). It was observed that the majority of Cohen’s 
d values showed a very large effect size.

Table 4 presents that the ANOVA and bonferroni 
post-hoc tests related to the tactical/technical as-
pects assessed by GPAI revealed significantly great 
differences only for (i) the implication of the game 
index and (ii) the shot decision-making index. In re-

                    SD – standard deviation, CV – coefficient of variance

Figure 3. Means of the implication of the game and the game performance indices collected by GPAI

Table 3. Averages and standard deviations of significant physiological aspects in particular grades

Aspects
Third
n = 17

Fourth
n = 13

Fifth
n = 14

Sixth
n = 13

Total
n = 57

Minimum Hr (bpm) 132.7 (25.1)* 107.1 (20.6)* 120.1 (29.4) 138.7 (24.0)* 125.1 (27.1)
Average Hr (bpm) 166.0 (22.9) 147.9 (16.4)* 159.9 (13.5) 174.3 (16.4)* 162.2 (19.9)
Maximum speed (km/h) 8.8 (1.5)* 8.0 (2.0)* 10.0 (3.6) 12.2 (4.4)* 9.7 (3.3)
Acc. (–1.99)–(–1.00) m/s2 20.8 (8.3)* 11.3 (6.8)* 20.9 (7.1)* 17.6 (4.8) 18.0 (7.8)
Acc. (–0.99)–(–0.50) m/s2 59.4 (15.9)* 41.2 (9.5)* 57.3 (10.7)* 44.3 (10.8)* 51.3 (14.4)
Acc. 0.50–0.99 m/s2 60.1 (16.3)* 38.9 (1.1)* 56.7 (7.9)* 45.2 (10.3)* 51.0 (14.3)
Acc. 1.00–1.99 m/s2 19.0 (8.3)* 11.4 (8.3)* 17.7 (5.8) 14.3 (2.5) 15.9 (7.3)

Hr – heart rate, bpm – beats per minute, Acc. – acceleration
* significant differences between grades, p < 0.05

Table 4. Averages and standard deviations of significant tactical/technical aspects in particular grades

Aspects
Third 
n = 17

Fourth 
n = 13

Fifth 
n = 14

Sixth 
n = 13

Total 
n = 57

Implication of the game 34.3 (9.4)* 30.5 (8.7)* 51.5 (14.3)* 53.9 (10.2)* 42.1 (14.7)
Shot decision-making 18.6 (14.2) 15.1 (12.5)* 46.5 (37.5)* 45.0 (35.5)* 30.8 (25.5)

* significant differences between grades, p < 0.05
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lation to the implication of the game index, significant 
differences were observed between third and fifth 
grade students (42% [5–47]; p = 0.009; d = 1.47) and 
between fourth and sixth grade students (40% [5–45]; 
p = 0.01; d = 1.49). both results show a large effect size. 
regarding the shot decision-making index, signifi-
cant differences were found between third and fifth 
grade students (18% [34–52]; p  0.001; d = 1.42), be-
tween third and sixth grade students (20% [34–54]; 
p ≤ 0.001; d = 1.98), between fourth and fifth grade 
students (21% [31–52]; p  0.001; d = 1.77), and be-
tween fourth and sixth grade students (23% [31–54], 
p  0.001; d = 2.45). Cohen’s d values show very large 
and significant effect sizes in every index.

Discussion

The hypothesis of the investigation, which posits 
that SSGs in an educational context will enhance the 
effects of the main physiological and cognitive de-
mands among the latest grades, is partially verified. 
The SSGs are an efficient method for developing phys-
iological skills, tactical/technical knowledge, and so-
cial behaviours [5] in PE context.

Concerning the physical and physiological demands, 
statistically significant differences were found in Hr 
among the different grades, particularly when com-
paring students in the third and sixth grades, which 
remains in line with what Cordova et al. [24] ob-
served previously: physiological adaptations, such as 
Hr, increased during the implementation of SSGs. In 
contrast to the study by Atlı et al. [18], Hr was sig-
nificantly higher among participants who played on 
a small pitch because the number of passes, recep-
tions, and drives increased. Similar results were ob-
served in a study conducted by Dellal et al. [25], in 
which Hr responses were alike for amateur and pro-
fessional soccer athletes. This fact, together with the 
results of the present study, these data demonstrate 
that the use of SSGs is a beneficial strategy to increase 
physiological responses in both PE classes, specifi-
cally at the introductory stage of sports learning, and 
elite training processes.

However, the results obtained in this study also 
support the observation of Hill-Haas et al. [26] that 
the physiological intensity could vary depending on 
the encouragement given by the teacher in relation to 
the plan of the sessions. This fact explains why sig-
nificant differences were observed in Hr responses 
between students from the third grade to the sixth grade. 
Although each team was encouraged with positive feed-
back during the game, more game stops occurred dur-

ing games played by students in the fourth and fifth 
grades owing to breaches of the game rules, such as 
shots taken before a player passed the ‘allowed shoot-
ing’ line.

Conversely, distance values varied depending on 
the role of the students (i.e. defenders and attackers). 
According to Serra Olivares et al. [20], players tend to 
find tactical/technical solutions during SSGs starting 
with the first tactical principle: conserve possession 
of the ball [21]. For that reason, the students from the 
oldest grade tried to make more smart movements to 
empty spaces. This produces an increase in the dis-
tance travelled, in a similar way to the result observed 
in a previous study by Clemente et al. [5], in which 
distances travelled increased during SSGs.

rojas-Inda [12] ensured that the physiological 
charge should be measured by the distance travelled, 
the number of accelerations, and Hr. Similar results 
regarding the number of accelerations were observed 
in the study of the aforementioned author. The sig-
nificant results for the physiological aspects, which 
included the number of accelerations in several sec-
tors among S17 players, suggested that the cognitive 
structures were further developed in these players 
than in younger participants [12, 26]. In the present 
study, students from the later grades (fifth and sixth) 
achieved a more advanced cognitive structure than 
the other students analysed.

Additionally, significant values for the implica-
tion of the game were observed in a similar study 
[27]. The authors noted that students who practised 
sports as part of their extracurricular activities had 
more favourable results than those who did not. The 
significant differences regarding the implication of 
the game matrix could be explained by the time spent 
practising among fifth and sixth grade students, who 
gained more practice than third and fourth grade 
students owing to the greater level of experience they 
had acquired during their longer lives [3, 28]. Even 
though futsal is slightly different from soccer, this fact 
reinforces the idea that playing alternative sports in 
PE classes equalizes the skills of the students (because 
these are games that none of the students has prac-
tised before) and increases their motivation [29].

Finally, regarding to cognitive demands, significant 
differences were observed between shot decision-mak-
ing indices. However, in a similar study carried out 
by balakrishnan et al. [30], there were no significant 
differences found in the tactical/technical indices of 
GPAI. According to Serra-Olivares et al. [31], the differ-
ences in decision-making could be due to the influ-
ence of the context itself, as well as the relationship 
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between players. Third and fourth grade students tend 
to shoot without an elaborate or proper strategy in-
volving the rest of the team; they also shoot without a 
concrete objective or goal. This was in contrast to 
fifth and sixth grade students, who tried to shoot 
when they had a considerable opportunity to achieve 
a goal. In turn, Parlebas [32] estimated that the mo-
tor and cognitive interactions were widely related to 
the uncertainty of the game. In this sense, this author 
proposed the use of strategies that promote students’ 
creativity and learning based on practice in a game 
which should not be strictly controlled by the teacher 
(e.g., force to use a specific type of pass during the game).

In conclusion, although this study has some limi-
tations, such as the small sample size, and the infer-
ences drawn here should be taken cautiously, we have 
confirmed the benefits of the use of SSGs in the teach-
ing and learning process of any sport (especially in 
invasion games) encompassed inside pedagogical 
models [2].

In the future, it would be useful to analyse the tac-
tical/technical aspects by using alternative validated 
instruments, such as the Game Performance Evalua-
tion Tool (GPET) or the System of Tactical Assess-
ment in Soccer (FUT-SAT), with a larger sample. Ad-
ditionally, it would be recommended to measure and 
quantify the differences in physiological responses 
and tactical/technical aspects, including psychology 
variables, between male and female students.

Practical applications

The results obtained in this study empirically sup-
port the design of lesson plans for sports initiation in 
PE. In fact, the primary concern of teachers revolves 

around when the best time is for students to begin 
learning to play any given sport in PE classes. In the 
words of Práxedes Pizarro et al. [9], the teaching-
learning process of invasion games could start from 
the third grade. This is because then pupils achieve 
a cognitive structure which allows them to understand 
and learn new tactical/technical aspects of any game.

In addition, it is necessary to analyse the intended 
objectives of PE classes, as well as the characteristics 
of the students and the context of the class in order 
to select the best SSG format. Figure 4 shows that 
there are multiple variables that can be modified to 
adapt SSGs to the level of each student, as well as to 
achieve greater benefits than can be obtained through 
traditional sessions in a relatively short period [7].

As observed in Figure 4, the variables present in 
SSGs could be divided into 4 categories. The first 
one, players, is related to the number of students in 
each team. This is, in turn, associated with the size 
of the game zone. According to Clemente [3], there 
should be a relationship between the number of par-
ticipants and the size of the playing area relative to 
the size of the ‘personal area’ of each player. For in-
stance, if there are 3 or 4 participants in each team, 
the ‘personal area’ for each player should be set as 
50–100 m2. Additionally, Kirk et al. [11] do not recom-
mend more than 5 participants per team in PE context.

In this regard, when teachers decide to use this 
kind of game format in the classroom, they should be 
aware of the kind of sport and the tactical/technical 
aspects they want their students to develop. Thus, 
the sport variable determines the kind of SSG em-
ployed. Moreover, as demonstrated earlier, alterna-
tive sports or games help to equalize the skill levels 
among students [11].

Figure 4. Variables of invasion small-sided games (SSGs) that help to adapt the sessions  
at the introductory stage of sports learning
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Finally, an important variable is the teacher or trainer. 
Engaging in intrinsic motivation during practice will 
increase the time of practice and the tactical/techni-
cal knowledge obtained. For that reason, giving posi-
tive feedback during the game is essential to create 
a positive atmosphere. In this sense, if students per-
ceive improvements in their abilities (i.e. competence), 
their intrinsic motivation will rise and, consequently, 
their physical and sports practice will be also increased. 
However, within the educational context, there exist 
alongside other important variables that teachers have 
to deal with, such as rigorous timetables, assessments, 
and heterogeneous students.

In terms of evaluation, it is recommended that a co-
assessment process is implemented, using, for example, 
GPAI [22]. This helps students to focus on the most 
important decision-making and technical execution 
content for better performance. According to Aguilar 
Sánchez et al. [33], this tool is widely used and con-
venient in educational and extracurricular team 
sport context. In addition, Oslin et al. [22] and bal-
akrishnan et al. [30] highlighted the transferability 
of the tactical and technical knowledge among sports 
with similar features (e.g. specific materials, area, or 
objectives of the game). However, the kind of trainer 
and the role of the players (e.g. goalkeepers, floaters, 
midfielders) also need to be considered.

At the introductory stage of sports learning, it is 
important that the skills and knowledge are taught 
gradually. SSGs must be developed from simple to 
complex tactical/technical aspects during primary 
and secondary education. Following Almond [2], it is 
recommended to introduce SSGs into pedagogical 
models, especially when using game-centred approach-
es, such as the Teaching Games for Understanding in 
PE or the Game Sense Approach in extracurricular 
sports training.

Finally, according to this author, the implication 
of the game index (obtained by GPAI) is a useful indica-
tor to orientate teachers during the implementation of 
the games, as well as to follow an adequate progres-
sion of sessions, including all the contents required 
by the curriculum in an effective and holistic way.

Conclusions

The results presented in this article confirm that 
SSGs are an ideal context and pedagogical strategy 
to increase opportunities for participation among stu-
dents. SSGs contribute to significant improvements 
in the physiological aspects (such as Hr and distance 
travelled) as well as the tactical/technical knowledge 
(such as the effectiveness in decision-making and tech-

nical execution) of students. The results show signifi-
cant differences between PE and primary education 
pupils due to discrepancies in certain variables (such 
as the level of motivation, the kind of sport, previous 
skills, and respect for the rules), which should be 
taken into account when teachers or trainers decide 
whether to use SSGs in the different kinds of peda-
gogical models or approaches. Consequently, SSGs con-
stitute a pedagogical tool to improve the performance 
of the students and to encourage the teaching/learn-
ing process of the teachers.

However, new investigations of the effects of SSGs 
are needed in other types of sports, such as net-wall 
games or fielding/run score games. A new line of in-
vestigation should be oriented towards comparing 
and analysing students’ intrinsic motivation or fair 
play attitudes during SSGs, as well as those variables 
which can influence the intention to be more active 
(i.e. physical and sports engagement) [34]. In this 
sense, it will be also interesting to analyse the tempo-
ral evolution of the sports practice, tactical and tech-
nical intelligence, as well as the psychosocial varia-
bles presented in the sport learning process [35].
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