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Abstract 

The use of questioning is often used to enhance the teaching of games utilising the 
Teaching Games  for Understanding  (TGfU) approach. However,  for  questioning  to 
be  effective,  it  needs  to  be  planned  and  specific  to  the  outcomes  that  the 
teacher/coach  requires  from  the  participants.  A  process  has  been  developed  to 
assist  teachers and coaches  to construct effective questions. The process involves 
the  teacher/coach  analysing  the  categories  of  games­invasion,  striking/fielding, 
net/court and target games and then choosing a sport from one of these categories. 
Following  this  the  teacher/coach determines  the elements  to be an effective player 
using the subcategories: technical, tactical/strategic, cognitive and rules. Games are 
then  designed  around  one  of  the  subcategories  or  a  combination.  Questions  are 
then designed in each of the subcategories listed above.
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Introduction – Teaching Games for Understanding 

Whist  the concept Teaching Games  for Understanding  (TGfU) has been around  in 
the literature since the early 1980s, it was not  introduced to  the Australian sporting 
community  at  large  until  1996,  when  Rod  Thorpe  from  Loughborough  University, 
England was brought out by the Australian Sports Commission (ASC) and conducted 
TGfU workshops around the country. 

TGfU  places  an  emphasis  on  the  play,  where  tactical  and  strategic  problems  are 
posed  in a modified game environment, ultimately drawing upon students  to make 
decisions.  It places the focus of a lesson on the student in a game situation where 
cognitive  skills  such  as  ‘tactics,  decision­making  and  problem  solving  are 
critical…with  isolated  technique  development  utilised  only  when  the  student 
recognises  the need  for  it’  (Webb & Thompson, 1998. p.1). There are other  terms 
and variations of Bunker and Thorpe’s (1982) ‘Teaching Games for Understanding’. 
Some of these include: ‘Game Sense’ (ASC, 1999), ‘Play Practice’ (Launder, 2001), 
the  ‘Games Concept  Approach’  (Wright,  Fry, McNeill,  Tan,  Tan  &  Schemp,  2001, 
cited  in  Light,  2003)  and  more  recently,  ‘Playing  for  Life’  (Australian  Sports 
Commission, 2005). 

Teachers  and  coaches  have  been  teaching  games  for  many  years  in  physical 
education  lessons  and  with  sporting  teams.    The  difference  with  TGfU  is  the 
approach that is used.  They key to the teacher/coach is the questioning technique 
and  the  relevance  to  the  student of  the  introduction  of  rules  and  techniques.    The 
focus is on  the student and problem solving.    In addition,  fun is  the key ingredient. 
TGfU is an approach to teaching that makes very effective use of active learning in 
that the students are learning though playing the games. The use of questioning is a 
powerful method  of  encouraging players  to analyse  their actions, both  individually, 
and  as  a  team.  Questions  will  generally  relate  to  a  particular  tactical  aspect. 
Effective phrasing of questions can also help to guide the player to an answer, in the 
event that they are struggling with an activity. Age, experience and ability level of the 
players will affect the complexity of the questions used. 

Since  Thorpe’s  visit,  many  sporting  authorities  (for  example,  Australian  Sports 
Commission,  Australian  Touch  Association,  Australian  Football  Federation, 
Australian Rugby Union), universities and state education bodies have promoted the 
TGfU approach via professional development and accreditation courses over the last 
decade.  Teaching  and  coaching  resources  have  been  developed  and  continually 
updated.  A  number  of  tertiary  institutions  across  the  country  involved  in  physical 
education  and  sports  coaching  incorporated  TGfU  concepts  into  their  curricula. 
However,  it has only been  recently  that  the concept of TGfU has been written  into 
secondary  school  syllabus  documents.  In  2005,  a  new  Personal  Development, 
Health  and  Physical  Education  (PDHPE)  Years  7–10  Syllabus  (Board  of  Studies, 
2003)  was  implemented  with  Year  7  and  Year  9  students  in  NSW  secondary 
schools. One area that has undergone major changes within the syllabus has been 
that  of  the  teaching  of  games,  with  the  move  towards  a  TGfU  framework.  This 
change  has  implications  for  practicing  teachers  in  relation  to both  the  content and 
teaching strategies traditionally utilised in the teaching of games.
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Research  (Light,  2002,  2003;  Thomas,  1997a;  Turner  &  Martinek,1999;  Werner, 
Thorpe  &  Bunker,  1996)  indicates  the  strengths  of  the  TGfU  approach  and  the 
desirability of it as one of the major approaches to quality teaching of games. Light 
(2002) highlighted the effectiveness of TGfU for engagement and cognitive learning. 
Higher  order  thinking  occurs  from  questioning  and  discussion  about  tactics  and 
strategies  and  also  ‘through  the  intelligent movements  of  the  body  during  games’ 
(Light,  2002,  p.23).  Cognitive  development  through  decision­making  and  tactical 
exploration  are  combined with  skill  development  within modified  games  to  provide 
meaningful  contexts.  Light  (2002)  suggests  that  it  is  difficult  for  some  physical 
educators  to  address  cognition  in  games.  TGfU  is  one  pedagogical  approach  that 
may assist  teachers and coaches to address  this issue. Light (2003) examined  the 
response  for  teaching  games  for  understanding  pedagogical  approach  in  an 
Australian University  to Bachelor  of Education  students  studying primary  teaching. 
Student  evaluations  were  generally  positive  indicating  an  increase  in  enjoyment, 
understanding and cognitive engagement in the games. In comparing games sense 
to skill­based  teaching, Werner et al,  (1996) state  that…‘while  the  teacher may be 
convinced  that  skill­based  lessons  are  having  a  positive  effect  in  that  some 
immediate skill  improvement  is made,  the social and skill  related  interactions might 
over time convince the youngsters of their lack of ability’ (p.32). Thorpe and Bunker 
(1986,  cited  in  Allison  &  Thorpe,  1997)  argued  that  a  skill­based  approach  to 
teaching  less  physically  able  students  is  likely  to:  ‘…result  in  a  sense  of  failure,  a 
lack  of  enjoyment,  poor  self­concept  and  subsequently  inhibition  of  long  term 
participation’ (p.11). In contrast to this, the students who exhibited low physical and 
technical  ability  in  the  TGfU  lessons  consistently  reported  significantly  higher  and 
more positive scores for these same factors. ‘It appears that a skills­based approach 
serves  only  to  highlight,  confirm and  reinforce  –  often  publicly  –  the  pupils  lack  of 
physical ability’ (Allison & Thorpe, 1997, p.12). 

Turner and Martinek (1999) compared two middle school physical education lessons 
on hockey – one using  the  traditional method and the other TGfU. They  found that 
there was a clear trend towards better decision making for the TGfU group, who also 
scored  higher  for  procedural  knowledge.  The  TGfU  approach  enabled  students  to 
control  a  hockey  ball  more  adeptly,  make  better  passing  decisions,  and  execute 
passing more  effectively  than  under  a  technique  approach.  Harrison,  Blakemoore, 
Richards, Oliver, et al (2004) in their study of volleyball players, found that TGfU also 
increases self­efficacy of players. 

One of  the aims of  TGfU  is  encouraging  players  to  become more  tactically  aware 
and to make better decisions during the game. As well, it encourages young players 
to begin thinking strategically about game concepts whilst developing skills within a 
realistic  context  and  most  importantly,  having  fun.  Essentially  by  focusing  on  the 
game (not necessarily the ‘full’ game), players are encouraged to develop a greater 
understanding of  the  game  being  played.  Thomas  (1997b)  states  that  the  desired 
effect of this is ‘players/students who are more tactically aware and are able to make 
better decisions during  the game,  thereby adding  to  their enjoyment of playing  the 
game’ (p.3). Research by McKeen, Webb and Pearson (2005) support the increased 
enjoyment  of  students  exposed  to  the  TGfU  approach  compared  to  traditional 
teaching of games. TGfU has been shown to result  in  improved learning outcomes 
for  students.  Games  are  a  significant  component  of  the  physical  education
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curriculum, with research suggesting  that  ‘65 per cent or more of  the  time spent  in 
physical education is allotted to games’ (Werner et al, 1996, p.28). 

Following TGfU workshops where PDHPE teachers were asked to identify what they 
perceived as the strengths of TGfU, a number of themes emerge. Teaching games 
for understanding was found to: 

§  encourage a holistic approach to the teaching of games 
§  develop critical thinking and problem solving 
§  develop deep knowledge and understanding of the game 
§  promote high levels of participation and enjoyment for participants 
• promote player centred learning and relevance of skills and tactics 
• cater for varying abilities 
• foster efficiency in aspects of implementation 

(Webb, Pearson & McKeen, 2005). 

TGfU and questioning 

Developing critical thinking and deep understanding are elements of quality teaching 
in any domain. The notion of questioning and  teaching  ‘thinking’, not knowledge  is 
used  throughout  teaching  (Harpaz & Lefstein, 2000; Golding, 2004). The  teachers’ 
role  is  to  facilitate  students’  thinking,  helping  them  to  develop  thinking  skills  and 
behaviours. 

Teachers have been teaching games for many years in physical education lessons 
and with sporting teams. The difference with TGfU is the approach that is used. If the 
goal  is  to make  students  think,  the TGfU approach  to  teaching games  is  far more 
appropriate than skill­based. With the tactical approach, players learn the structure of 
the content taught and the relationships between the concepts that comprise it and 
are  able  to  transfer  these  concepts  to  other  situations  (Butler,  1996).  The  TGfU 
approach  challenges  teachers  and  coaches  to  understand  the  deep  intellectual 
structures of playing and learning to teach a game effectively (Hopper, 2002). 

The key to the teacher is the questioning technique and the relevance to the student 
of the introduction of rules and technique. The focus is on the student and problem 
solving  (Webb,  Pearson  and  Forrest  2006).  Questioning  skills  and  the  ability  to 
develop appropriate activities  to allow  the questions  to be answered are central  to 
the success of the Game Sense (TGfU) approach (Light 2003) and are fundamental 
reasons  for  the  approach  being  so  valued  as  a  pedagogical  model  of  quality 
teaching  (Pearson,  Webb  and  McKeen  2005).  If  practitioners  are  not  taught  a 
process  they  may  simply  copy  games  and  imitate  questions  accepting  simplified 
responses (Forrest, Webb and Pearson, 2006). 

Types of questions 

Teaching  through  questions  is  an  instructional  format  in  which  tasks  are 
communicated  through  questions  that  pose  problems  that  guide  student  activity 
towards particular goals or questions that pose problems to be solved (Siedentop & 
Tannehill,  2000).  Questions  can  be  organised  into  four  types  depending  on  the 
cognitive  activity  involved.  They  are  recall,  convergent,  divergent  and  value 
questions  (Siedentop  &  Tannehill,  2000).  Recall  questions  are  those  that  require
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memory  level  answer,  for  example:  ‘Where  should  your  eyes  be  when  they  are 
dribbling?’ Convergent questions aid analysis and  integration of previously  learned 
material require reasoning and problem solving, for example:  ‘Why should you stay 
between  your  opponent  and  the  basket?’  Divergent  questions  require  solutions  to 
new situations through problem solving, for example:  ‘What ways would you start a 
fast break off a steal?’ Value questions require expressions of choice, attitude and 
opinion, for example: ‘How do you react?’ 

Effective questioning 

Effective questioning is a move away  from the  traditional  teacher­centred model of 
teaching to a more student­centred approach as questioning provides opportunities 
for the students to think for themselves. In doing so, situations are created whereby 
the  students  learn  skills  and  tactics  inferentially  through  being  placed  in 
circumstances for them to apply these skills. 

The use of a questioning protocol (what? where? when? why? with whom? how?) is 
a  key  pedagogical  tool  in  TGfU  (Griffin  &  Butler  2005).  In  virtually  every  game  or 
practice  teachers  need  to  look  at  the  scenario  and  ask  students  the  following 
questions: What is going wrong?, Where does the problem occur?, When does the 
problem occur?, Why does the problem occur?, Who owns the problem?, How can it 
be fixed? Mitchell, Oslin and Griffin (2006) reinforce that the quality of your questions 
is  critical  and  these  questions  should  be  an  integral  part  of  your  planning.  They 
propose that questions fall into three categories: 

• Time. ‘When is the best time to?’ 
• Space. ‘Where is or where can?’ 
• Risk. ‘Which choice is safest and which is most risky?’ 

Teaching Games for Understanding is player­centered where the player has to take 
control  and  make  decisions.  This  in  turn  empowers  them  and  makes  them 
responsible  for  their  learning  process.  However,  if  questions  are  not  challenging, 
then this learning process breaks down. It is essential that practitioners and students 
have practice and feedback given  to  them on their questioning  technique. Effective 
questioning should promote reflective thinking, decision­making and communication. 
The gradual  progressions  involved  in TGfU pedagogy benefit  all  learners, whether 
they are high or low achievers, as the games and questions can be tailored to suit. 
Teaching games for understanding requires the learner to make the connections that 
lead to successful outcomes. 

A process to develop effective questioning with TGfU 

It  is  important  that  practitioners  have  a  process  to  develop  effective  questioning 
techniques  and  are  well  prepared  and  have  a  planned  process.  The  following 
procedure is an example of how this can be undertaken.
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A process for sport analysis and developing questions in TGfU 

1.  List  the elements  to be an effective player  in  a sport. Pick a  sport  from 
invasion, striking/fielding, net/court or target games. 

2.  How  did  you  determine which elements were  needed  to play  the game 
effectively? 

3.  Place each of the elements into one of the subsets listed below 

A.  Technical 
B.  Tactical/strategic 
C.  Cognitive 
D.  Rules 

4.  List some games that you would use to develop the elements in each or in 
a combination of the subsets. 

5.  Under each  element  list  questions  that  would  develop  understanding  in 
the sport. Give examples of the four types ie recall, convergent, divergent 
and value. 

A.  Technical 
B.  Tactical/strategic 
C.  Cognitive 
D.  Rules 

Table 1.  A process for sport analysis and developing questions with TGfU. 

Using basketball as an example in the above process, elements needed to play the 
game effectively could include: technical/skills such as dribbling, shooting, passing; 
tactical/  strategic  such  as  playing  the  right  options,  attacking  plays  and  defence 
patterns;  cognitive  such  as  motivation  and  confidence;  and  knowledge  of  rules. 
These  elements  would  be  determined  by  analysing  all  the  skills,  tactics  and 
characteristics that the students see in an effective basketballer. A small­sided game 
of two versus one could then be used to develop the tactical option of when to pass 
and when to dribble and/or shoot as well as defensive options. Once the questioning 
comes  into  play  in  the  above  process  (under  5)  many  tasks  can  be  set  and 
discussed.  For  example,  in  addition  to  the  types  of  questions  the  questioning 
protocol  of  Griffin  and  Butler  (2005)  can  also  be  utilised.  Under  technical, 
tactical/strategic,  cognitive  and  rules  ask  the  teachers  or  coaches  to  have What? 
Where?  Why?  With  whom?  How?  questions  or  using  Mitchell,  Oslin  and  Griffin 
(2006) approach have questions address time space and risk. 

Complexity  of  questions  need  to  be  progressive  whereby  a  fundamental 
understanding  of  games  within  and  across  categories  is  developed  by  examining 
principles of play, tactics, rules and techniques (Forrest, Pearson & Webb, 2006). By 
using this process across categories of games, practitioners will be able to develop a 
bank of both generic and sports specific questions. By comparing sports and games 
in  all  four  categories,  development  of  the  understanding  required  provides 
opportunities for higher order thinking from players.
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Conclusion 

Questioning is an integral part of the TGfU approach and it is essential that coaches 
and  practitioners  have  a  process  that  enable  them  to  provide  appropriate  and 
challenging  questions.  This  paper  has  analysed  a  process  by  determining  the 
elements  to  be  an  effective  player  before  embarking  on  effective  questioning  to 
enable players to become more effective in what they are doing. 

Practitioners must have deep knowledge and understanding of concepts and  ideas 
and  for  players  to  be  challenged  and  be  engaged  in  critical  thinking  and  problem 
solving.  The  learning  environment  needs  to  be  structured  to  support  learning  and 
involve  the  players  in  the  process.  To  achieve  significance  in  learning  outcomes, 
students need to see and understand the relevance of what they are learning. 

It  is vital  for TGfU practitioners  to develop and use such questions in a meaningful 
way. Adopting a planned questioning process will provide opportunities for players to 
gain a greater understanding of  the game and develop  tactical and  technical skills. 
By questioning and challenging players, the teacher/coach creates an atmosphere of 
thinking  and  problem solving,  developing  inquisitive  players who usually make  the 
best tacticians and play­makers Den Duyn, 1997).
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Abstract:
Eight elite male soccer players from a Premier League Soccer Academy completed 4 v 4 and 8 v 8 

games. The physiological responses to match-play were determined for each player by recording their heart 
rates during all the games and filming each player to determine individual work-rate profiles and evaluate 
technical actions. Mean ± SD heart rate for 4 v 4 and 8 v 8 matches were not significantly different (4 v 4, 
175 ± 10 beats/min; 8 v 8, 168 ± 6 beats/min). Total distance covered during games was also similar (4 v 4, 
778 ± 160 m; 8 v 8, 693 ± 103; P>0.05). The total distance covered by walking, jogging and sprinting did 
not significantly differ with the number of players included in the game. Significant differences were not-
ed for utility (backward and sideways) movements (P<0.05) with greater distances covered in 4 v 4 (140 ± 
68 m) than 8 v 8 (107 ± 51 m) games. Reductions in the number of players significantly (P<0.05) increased 
the number of individual ball contacts per game from 13 ± 7 in 8 v 8 to 36 ± 12 in 4 v 4. The data from this 
investigation suggest that the number of players involved does not seem to be a crucial determinant in the 
demands of match-play. This observation is in contrast to more technically related actions that are signifi-
cantly influenced by player number. 

Key words: heart rate, work-rate analysis, association football, soccer 

Introduction
The identifi cation and development of young 

soccer players has become increasingly important 
to elite soccer clubs over the last decade. This is a 
direct consequence of legal rulings in the European 
Court of Human Rights and the infl ationary pres-
sures on both wages and transfer fees for elite adult 
players (Williams & Reilly, 2000). The detection 
and identifi cation of individuals with the potential 
to become elite soccer players at an early age en-
sures that players can receive specialist coaching 
and training to accelerate the talent development 
process thereby helping to ensure the future suc-
cess of the team.

Performance in soccer is a consequence of 
psychological/social factors, technical and tactical 
skills and the physiological capabilities of an 
individual (Bangsbo, 1994). Any development 
programme undertaken by a young soccer player 
should consider all these factors though there is 
frequently a greater focus on the development of 
the tactical/technical and physiological attributes of 
players. For participants to improve these elements 
players must be chronically exposed to effective 
training sessions (Reilly, 2005). Such training 
requires a close association to the competitive 

demands of match-play as well as a consideration 
of the practical constraints placed on the training 
programme. Such limitations include the facilities 
and time available for the sessions and the rules 
and regulations of the national governing body that 
determine the developmental process that operates 
within a soccer club. These considerations have 
partly prompted a number of recent developments 
in the training of soccer players. One such advance 
has been the increasing use of small-sided games as 
a specifi c tool for physical conditioning (Rampinini 
et al., 2007) in the development of young players. 

Small-sided games combine both technical/
tactical and physiological training stimuli (Ram-
pinini et al., 2007). As a consequence they repre-
sent a useful solution to the time restrictions faced 
by the coaches of elite young soccer players. The 
physiological responses of adult players suggests 
that small-sided games can elicit heart rate respons-
es around 90-95% of maximal heart rate (HRmax) 
(Hoff, Engen, Kemi, & Helgerud, 2002) and lead 
to improvements in both aerobic fi tness and physi-
cal match performance (Helgerud, Engen, Wisloff, 
& Hoff, 2001) in addition to providing a technical 
stimulus. Several factors, related to the organisation 
of small-sided games are, however, thought to in-
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fl uence the training stimulus associated with small-
sided games (Bangsbo, 1998). These factors could 
therefore impact upon their ability to be useful tools 
for training sessions aimed at the development of 
young, talented players. Few studies (Little & Wil-
liams, 2006; Little & Williams, 2007; Owen, Twist, 
& Ford, 2004) have, however, attempted to system-
atically investigate the impact of changes in the 
number of players, pitch dimensions, rules, coach 
encouragement, etc. on such responses. This would 
seem an important consideration for all coaches if 
the effectiveness and time effi ciency of these drills 
as a soccer training stimulus underpins any inter-
vention. Such considerations may be especially cru-
cial for coaches involved in youth soccer. Inappro-
priate physiological and technical stresses may not 
only interfere with the normal processes of growth 
and maturation and lead to injury (Malina, 2003) 
but lead to psychological stress that may lead to 
athlete burnout (Kentta, Hassmen, & Raglin, 2001). 
Taken together these factors may combine to reduce 
the possibilities of young players developing into 
elite adult players and hence undermine the objec-
tives of such talent identifi cation programmes. 

The aims of the present investigation was there-
fore to compare the physiological load, as indicated 
by both heart rate responses and work-rate patterns, 
and technical demands during 4 v 4 and 8 v 8 elite 
youth soccer games.

Methods

Participants
Eight male elite youth soccer players volun-

teered for the investigation, all of whom were physi-
cally active, taking part on average in three hours 
of training and one match per week (mean±SD; 
age 7±1 years, height 1.3±0.2 m, weight 25.3±3.8 
kg, playing experience 2±1 years). The participants 
were all recruited from a single northwest F.A. Pre-
mier League Academy and were considered to be 
of an elite ability for their age. All the participants 
gave consent to participate in accordance with the 
local university’s ethical procedures. In an attempt 
to minimise the effects of maturation all the exper-
imental work was completed within a three week 
period. All the testing sessions took place at the 
same time of day to remove the effects of circadian 
variation on the variables (Reilly & Brooks, 1986). 
The subjects also completed all sessions in a post 
absorptive state (~ 2h), having abstained from vig-
orous exercise during the previous 24h. Each partic-
ipant’s guardian recorded their nutritional and fl uid 
intakes for the 48 h period prior to the fi rst test. This 
record was copied and returned to the guardian so 
that the diet could be replicated for the remaining 
experimental trial(s) in an attempt to standardise 
the nutritional and hydration status.

Experimental Procedures 
All subjects were fully familiarised with the 

experimental procedures and the requirements of 
the games prior to participation in the main inves-
tigation. This familiarisation involved the comple-
tion of three training sessions in which the relevant 
measurements were obtained from the participants 
while playing games with identical rules. 

Following this familiarisation each participant 
was fi lmed while competing in two small-sided 
games. The order of completion of the different 
experimental trials was determined by a random 
numbers table. The number of players was system-
atically altered on each occasion. On one occasion 
players played in a 4 v 4 game on a pitch, 30 x 25 m 
while on the other occasion players played an 8 v 8 
match (60 x 40m pitch). To ensure that all games 
were of a similar technical demand the opposition 
was selected from the remaining members of the 
elite under eight squad at the club. Both game for-
mats complied with the regulations of the English 
Football Association. Each game lasted 10 minutes. 
All games were timed by a digital stopwatch (Ca-
sio HS-3, Casio Electronics Co. Ltd, Guangzhou, 
China).

Both 4 v 4 and 8 v 8 games employed normal 
match play rules. The tactical formations used by 
the players were, however, different for the two 
game formats. A 1-3-2-2 formation, using one 
goalkeeper, three defenders, two midfi eld players 
and two strikers was utilised in the 8 v 8 matches. 
Conventional positioning was not used in the 4 v 4 
games as a 1-2-1 diamond formation was used. A 
large number of footballs were placed around the 
perimeter of each pitch at approximately 5 m inter-
vals to ensure a rapid restart of play. All games were 
preceeded by a standardised warm-up period of 10 
minutes followed by 2 minutes of passive recovery. 
All games were completed indoors to minimise the 
infl uence of environmental variables. 

Physiological and Technical Evaluations
Heart rate was recorded following the warm-

up, using short-range radio telemetry (Polar Team 
System, Polar Electro OY, Kempele, Finland). 
Heart rate was continuously monitored through-
out the small-sided games and recorded at 5 s in-
tervals. After each session all heart rate data was 
downloaded to a PC via computer interface using 
dedicated software (Polar Precision S-Series Soft-
ware SW 3.0; Polar Electro, Kempele, Finland) and 
stored. The mean heart rates for each minute were 
calculated for each participant for each game and 
used for analysis to provide an indication of the 
overall intensity of the small-sided game. The re-
corded heart rate was also divided into 5 intensi-
ty zones (>50% HRmax , 50-60 % HRmax , 60-70% 
HRmax , 70-85% HRmax and <85% HRmax). The time 
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Figure 1. Mean±SD heart rate responses for 4 v 4 and 8 v 8 small-sided games

spent within in each intensity zone was calculated 
to provide an additional indication of the physiologi-
cal stress associated with match-play. 

All players were fi lmed for the entire 10 min 
duration of the match using a video camera (Sony, 
CCDTRV218, Japan) to determine their work-rate 
profi les during each small-sided game. The video 
camera was positioned on a tripod (Vanguard VT-
131, Vanguard, Michigan, USA) 5 m from the side 
of the pitch at the half way line. Four players were 
fi lmed in each game (two from each team). None of 
the participants had any knowledge that they were 
being recorded at that specifi c moment. The video 
tapes were then replayed on a television monitor 
(Sanyo, CE-24WN4-B) using a VHS tape optimiser 
(Mitsubishi, HS-550V, United Kingdom). To ana-
lyse each discrete activity profi le a hand notation 
system was used. Activities were divided into four 
categories. These were walking, jogging, sprinting 
and utility (backwards and sideways) movements. 
The total distance covered in each game in each ac-
tivity classifi cation was estimated according to the 
stride length method devised by Reilly and Thomas 
(1976). These values were then used to calculate the 
total distance covered during the game. The number 
of technical actions completed by each player was 
also recorded. These were cumulated for the en-
tire 10 min game period and reported as the total 
number of ball contacts. 

Drust, Atkinson, & Reilly (in print) state the 
importance of ensuring that observations made dur-
ing game play are reliable. In this context, reliability 
can be defi ned as the agreement between repeated 
observations by the same observer (intra-reliabil-
ity) and between repeated observations by differ-
ent observers (inter-reliability) of the actions that 
make up the activity profi le. Inter- and intra-reli-
ability were assessed by the re-analysis of one des-
ignated small-sided game by 
the investigators. These ob-
servations were completed at 
least 7 days apart to prevent 
any learning effects infl u-
encing the data. The level of 
agreement for the work rate 
analysis was determined us-
ing the methods of Van Der 
Mars (1989). This method 
uses the percentage agree-
ment between two repeated 
observations to provide an 
indication of the consistency 
of the data. The percentages 
of exact agreements for both 
inter- and intra-reliability 
was 93%. This score is above 
the value suggested by Van 
Der Mar (1989) as suitable 
for a complex system. 

Statistical Analysis
Data are expressed as means±SD. All data sets 

were assessed for the assumption of normality using 
the Shapiro-Wilks test for normality of distribution 
statistic. A student’s t-test with repeated measures 
(within subject) was employed to evaluate the dif-
ferences in between heart rate responses, the total 
distance covered, the total distance covered in each 
activity category and total number of ball contacts. 
The Bonferroni procedure was applied to correct 
for alpha-infl ation. All statistical analyses were car-
ried out using SPSS Statistical Analysis Software 
(SPSS® Version 12.0.01 for Windows®, Chicago, Il-
linois, USA). 

Results 
The mean ± SD heart rate responses for the        

4 v 4 and the 8 v 8 small-sided games are present-
ed in Figure 1. Mean heart rate responses for the        
4 v 4 games was 175±10 beats/min. This value was 
not signifi cantly different from the mean value ob-
served in the 8 v 8 games (168±6 beats/min). The 
percentage time spent in each heart rate zone was 
also similar between the two types of games (P > 
0.05) (See Figure 2). 

The mean ± SD total distance covered was 
slightly greater in the 4 v 4 games (778±160m) 
compared to that completed in 8 v 8 (693±103m) 
though this difference did not reach any statisti-
cal signifi cance. Figure 3 presents the mean±SD 
total distance covered in each discrete activity 
category. The total distance covered by walking                       
(4 v 4, 181±72m; 8 v 8, 187±77m), jogging (4 v 4, 
315±86m; 8 v 8, 334±69m) and sprinting (4 v 4, 
143±64m; 8 v 8, 71± 7m) did not differ signifi cant-
ly with the number of players in the game. Signifi -
cantly (P<0.05) greater distances were, however, 
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covered in utility movements in          
4 v 4 (140±68m) compared to 8 v 8 
matches (107±51m). 

The technical requirements of 
the game were evaluated by ex-
amining the total number of ball 
contacts. Reducing the number of 
players in the game signifi cantly 
increased the number of individual 
ball contacts per game from 13±7 
in 8 v 8 to 36±12 in 4 v 4 (P<0.05; 
see Figure 4). 

Discussion and 
conclusions

The aim of the present study 
was to compare the physiological 
load and technical requirements 
during 4 v 4 and 8 v 8 games in 
elite youth soccer. Few studies 
have comprehensively evaluat-
ed heart rate responses alongside 
work-rate analysis in youth soccer 
despite the value of such data in as-
sisting coaches to develop suitable 
practice-sessions for elite young 
players. Our results demonstrate 
that, within the limits of our ex-
perimental training protocols, the 
number of players does not seem 
to alter the heart rate responses ob-
served within small-sided games. 
The manipulation of the number of 
players within a team does, how-
ever, seem to have a small impact 
on the work-rate profi les observed. 
Importantly, the number of play-
ers included signifi cantly affects 
the technical requirements placed 
on the players. This may indicate 
that careful organisation of prac-
tice is crucial if the technical de-
velopment of players is a specifi c 
focus in training sessions.

The mean±SD heart rate re-
sponses to the 4 v 4 and 8 v 8 
games were similar in the current 
investigation. This is in contrast to 
the data published by Rampinini 
et al. (2007) for adult players and 
Platt, Horn, Williams, & Reilly, 
(2001) for youth soccer players. 
Direct comparisons between the 
studies that have examined small-
sided games may, however, be dif-
fi cult as the specifi c parameters 
used to control the training stimu-
lus (e.g. instructions, rules, pitch 
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size, etc.) vary widely. These factors are also likely 
to infl uence the physiological responses (Bangsbo, 
1998) and hence confound a clear understanding of 
the impact of player number on the physiological 
stress associated with small-sided games. 

It is clear that this type of training, irrespec-
tive of the number of players, presents a signifi cant 
stress to the cardiovascular system. The mean heart 
rate during the 4 v 4 and 8 v 8 games equated to ap-
proximately 83 % and 79% of HRmax. Close exami-
nation of Figure 2 illustrates that both game formats 
result in heart rates in excess of 85% of HRmax for 
durations in excess of a quarter of the playing time. 
This stimulus would seem suitable for the develop-
ment of aerobic fi tness in these populations if the 
guidelines advocated by Hoff (2005) for adult play-
ers are relevant to this specifi c population. 

The work-rate profi les observed in both game 
formats seem to be similar in pattern to those ob-
served in adult elite 11-a-side match-play (Rienzi, 
Drust, Reilly, Carter, & Martin, 2000; Reilly & 
Thomas, 1976). Low intensity activities, such as 
walking and jogging, accounted for approximate-
ly 68% and 75% of the total distance covered for          
4 v 4 and 8 v 8 games respectively. High intensity 
activity was performed less frequently in both types 
of games (between 10 and 19%). This would sug-
gest that such small-sided games are predominantly 
aerobic in nature with small amounts of anaerobic 
energy provision used to support the intense exer-
cise periods. 

The work-rate profi les of players obtained in 
this investigation also indicates a similar physio-
logical load between the 4 v 4 and the 8 v 8 games. 
No signifi cant differences were observed in either 
the total distance covered or the distance covered by 
walking and jogging between games. Close analy-
sis of the data indicates that a greater distance was 
covered by sprinting in the 4 v 4 games than the 
8 v 8 games though this difference did not reach 
statistical signifi cance. Such trends have also been 
observed by Platt et al. (2001). This may suggest 
that the requirement to perform high intensity ef-
forts is increased when player number is reduced. 
Additional research may be required to clarify these 
observations. 

Utility movements are frequently used by play-
ers when defending against individual opponents 
or when returning to strategic positions with a re-
quirement to view all of the elements of the game. 
Signifi cantly greater distances were observed in the 

utility movements in 4 v 4 games. This is similar to 
the fi ndings of Grant, Williams, Dodd, & Johnson 
(1999). Such changes may be a consequence of the 
different tactical requirements placed on the indi-
vidual players when the number of players is al-
tered. The 8 v 8 games restricted individual players 
to specifi c defensive, midfi eld and attacking posi-
tional roles. The 4 v 4 games, in comparision, uti-
lised a much more fl uid playing pattern in which 
all the players were required to complete both de-
fensive and attacking actions. This may place ad-
ditional requirements on players, especially in re-
lation to defensive actions that may necessitate a 
greater amount of backward and sideways move-
ments. Additional analysis of these formations, us-
ing a more detailed technical analysis in combina-
tion with individual’s work-rate profi les, may sup-
port these ideas in future research. 

The inclusion of match-specifi c activities such 
as passing, heading, tackling, etc. in small-sided 
games will make the training stimulus more spe-
cifi c to the demands of the sport (Rampinini et al., 
2007) and hence increase the effi ciency of training. 
The evaluation of the technical demands of different 
small-sided games is therefore an important consid-
eration of such drills even though few studies have 
attempted to investigate such data. The technical 
requirements of the two styles of games were evalu-
ated by obtaining simple frequency counts relating 
to the number of ball contacts for each player dur-
ing the 10-minute game duration. This data clearly 
illustrated that the technical requirements placed 
on players during 4 v 4 match-play were greatly 
increased compared to those observed during 8 v 8 
match-play. This would suggest that the number of 
players should be carefully considered by coaches 
in their organisation of practice if the technical de-
velopment of players is important. 

 In conclusion, our data indicate that small-
sided games impose substantial physiological de-
mands on young players irrespective of the number 
of players involved in the game These physiologi-
cal demands were not, within the limits of our ex-
perimental training protocols, dependent on the 
number of players involved in the game. This ob-
servation is in direct contrast to more technically 
related actions that are signifi cantly infl uenced by 
player number. This would suggest that activities 
that include small numbers of players can deliver a 
more effective multi-component training stimulus 
while maintaining the same degree of cardiovascu-
lar strain as a large group activity. 
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Sažetak

Uvod
Igranje sportske igre na igralištu manjemu od 

propisanoga pravilima igre vrlo je ekonomičan tre-
nažni sadržaj s aspekta vremena jer je to dobra pri-
lika za tehnički, taktički i fizički razvoj igrača. Pro-
mjene u strukturi trenažne jedinice imaju određene 
posljedice u vidu fizičkih i tehničkih zahtjeva koji se 
postavljaju pred igrače. Utjecaj takovih promjena do 
sada se još nije sustavno istraživao, osobito ne u 
radu s djecom. Cilj je ovoga istraživanja procijeniti 
fiziološke i tehničke zahtjeve koje pred mlade kva-
litetne nogometaše postavlja igranje malog nogo-
meta 4 protiv 4 i 8 protiv 8.

Metode
Osam kvalitetnih mladih igrača iz Akademije no-

gometne premijer lige (aritmetička sredina ± stan-
dardna devijacija: dob 7 ± 1 godina, tjelesna visina 
1,3 ± 0,2 m, tjelesna masa 25,3 ± 3,8 kg, trenažno 
iskustvo 2 ± 1 godina) odigralo je dvije malonoge-
metne utakmice 4 protiv 4 i 8 protiv 8. Svaka utakmi-
ca trajala je 10 minuta. Fiziološke reakcije svakog 
ispitanika na zahtjeve igre praćene su monitorom 
srčane frekvencije (Polar Electro, Kempele, Finska). 
Svaki je igrač i snimljen tijekom utakmica video ka-
merom (Sony CCDTRV218, Japan), kako bi se ka-
snije mogao načiniti radni profil svakog ispitanika. 
Kasnije su snimljene vrpce analizirane pomoću ru-
čnog notacijskog sustava u kojemu su se bilježile i 
tehničke akcije i kretanje igrača po terenu. 

Rezultati, rasprava i zaključak
Aritmetičke sredine i standardne devijacije sr-

čane frekvencije nisu se statistički značajno razli-
kovale u igri 4 protiv 4 i 8 protiv 8 (4 v 4, 175 ± 10 

otk/min; 8 v 8, 168 ± 6 otk/min). I vrijednosti ukupno 
prijeđene udaljenosti u obje utakmice, procijenjene 
izračunavanjem duljine koraka u raznim vrstama 
kretanja, bile su slične (4 v 4, 778 ± 160 m; 8 v 8, 
693 ± 103; p>0,05). Ukupne udaljenosti prevaljene 
hodanjem, trčkaranjem i sprintanjem nisu se razli-
kovale bez obzira na broj igača u igri. Značajne ra-
zlike su dobivene za pomoćna kretanja (unatrag i 
bočno) (p<0,05) kojima su prevaljene veće udalje-
nosti u igri 4 protiv 4 (140 ± 68 m) nego u igri 8 protiv 
8 (107 ± 51 m). Međutim, kada su se te udaljenosti 
izrazile kao postotak ukupno prevaljenih udaljeno-
sti, dobiveni su vrlo slični akcijski profili svih igrača 
za svaku utakmicu. Naime, igrači su, u postotku ti-
jekom utakmice, hodali, trčkarali, sprintali ili izvodili 
pomoćne kretnje 24 %, 44%, 19% i 13 % u igri 4 
protiv 4 te 27%, 48%, 10% i 15 % u igri 8 protiv 8. 
Tehnički zahtjevi, predstavljeni aritmetičkom sredi-
nom i standardnom devijacijom broja dodira s lo-
ptom, ovisili su o broju igrača u utakmici. Smanje-
nje broja igrača značajno (p<0,05) povećava broj 
pojedinačnih dodira s loptom po utakmici s 13 ± 7 
u igri 8 protiv 8 na 36 ± 12 u igri 4 protiv 4. 

Podaci dobiveni u ovom istraživanju ukazuju na 
to da igranje na manjem igralištu s manjim brojem 
igrača predstavlja fiziološki dosta zahtjevnu akti-
vnost za mlade igrače. Čini se, međutim, da broj 
igrača u utakmici nije presudna determinanta tih 
fizioloških zahtjeva kada se radi o mladim igrači-
ma ispitivane dobi. Taj nalaz je u suprotnosti s te-
hničkim zahtjevima na koje broj igrača u igri zna-
tno utječe. Dobiveni rezultati upućuju na zaključak 
da aktivnosti koje uključuju manji broj igrača mogu 
predstavljati učinkovitiji multikomponentni trenažni 
podražaj, zadržavajući podjednaku razinu kardio-
vaskularnoga opterećenja (stresa).

FIZIOLOŠKI I TEHNIČKI ZAHTJEVI IGRANJA MALOG NOGOMETA 
4 PROTIV 4 I 8 PROTIV 8 KVALITETNIH MLADIH NOGOMETAŠA 
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SMALL-SIDED GAMES RESEARCH STUDY 
 
1.1   Introduction 
We (The University of Abertay Dundee) conducted the following research by 
means of an observational analysis of small-sided games in Scotland. The purpose 
of the study using video analysis software (prozone) as our observational analytical 
tool was to collect data to compare the 4 vs. 4 game to the 7 vs. 7 and 11 vs. 11 
game for U12 players. 
 
The basis for the research was due to several factors; 
 
� Scotland has used the small-sided game as the preferred tool for developing 

young players for over 15 years and it is time to review the evidence for this 
strategy 

 
� Part of the debate is the appropriate age that young players should move to   

the adult version of the game 
 
� There had been very little or no previous Scottish research using 

observational methods 
 
� Much of the previous research was based in the USA and England and was 

not always relevant to the Scottish system 
 
� Previous studies were basic in analysis and detail 

 
This study will provide an overview of the research that was conducted and will 
summarise the results from the study. It is hoped that the findings will inform the 
current debate and provide recommendations for future policy directives as well as 
creating a base for further research into the age and stage of young players 
development in football. 
 
1.2   Background 
More than fifteen years ago the move towards small-sided football was discussed 
at national level. In particular, the then, current Technical Director of the SFA, Andy 
Roxburgh (now Technical Director for UEFA) pioneered the small-sided game as 
the best means of developing the game for children. The small-sided games 
principle was based on sound educational and developmental evidence. Children 
learn in a progressive and sequential way using a building block approach.  
According to existing research the belief is very much that the 11-a-side game is a 
game designed by adults for adults and should be seen as the last part of the 
learning journey. Therefore, the 7-a-side game is the intermediate step and the 
4 v 4 game is the first step in the ladder.  
 
According to current research (Winter, 2005; Insight, 2004; Manchester United, 
2003), the ability of children to make decisions in a difficult, ever changing 
environment will be dictated by their developmental age, their preparation and the 
complexity of the situation.  Professional educators and football coaches from 
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around the world are agreed that the small-sided game is the best developmental 
tool for under 13’s considering all the information. Also, the use of the 4 and 7 a 
side games are the best means of teaching the technical and tactical [decision 
making] parts of the game in preparation for the adult game. 
 
Many believe that the large size of an eleven-a-side pitch, even at its smallest 
dimensions is too big for children due to the fact that they spend large amounts of 
time running around or standing still without even touching the ball with very limited 
passing interaction as well as skill and technical development. The limited time a 
child touches the ball will not allow appropriate time to develop the basic skills of 
which many of our international counterparts carry out so successfully. Ultimately, 
this will result in relatively low skill levels amongst young players in Scotland, which 
in turns leads to a number of children becoming disenchanted and leaving the 
sport. 
 
In Scotland today, the PMP (May 2003) Youth Football in Scotland: Structure and 
Development review, Executive Summary report recommends that all football for 
U12s boys & girls is small sided. However, some coaches still allow children to 
participate in full-sized, eleven-a-side games. Examples of eight, nine and ten-year 
old children playing eleven-a-side matches on a full-size pitch is still occurring too 
frequently and without a definitive, well argued policy, based on evidence, the 
game will always fail to give young people the most appropriate experience in 
which to learn our national game. 
 
2.   Review of Literature 
Skill Acquisition is an essential component of both coaching and the education of 
children encountering new skills in new sports. An understanding of the basic 
principles of motor skill acquisition can enhance the process of teaching / learning, 
and further, is associated with the application of motor control principles, in effect 
contributing to the factors associated with the successful acquisition of new skills. 
Skill acquisition goes on to provide information for coaches and performers relating 
to specific cue indicators, to aid performance during practice and competition. 

Dreyfus & Dreyfus (1986) described a model of skill acquisition. The overriding 
theme associated with this model is related to professionalism in action. This 
involves knowledge, the application of that knowledge and the decision making 
process involved with the application of knowledge. As an individual approaches a 
level of expertise those decisions become more intuitive, less easily understood at 
a cognitive level. They are less step-wise and more instinctive responses.  

The Dreyfus & Dreyfus (1986) model focuses on learning by experience, and the 
five levels, which describe skill acquisition, are:  

a. Novice  
b. Advanced beginner  
c. Competent  
d. Proficient  
e. Expert  
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The learning of physical skills requires the relevant movements to be assembled, 
component by component, using feedback to shape and polish them into a smooth 
action. Rehearsal of the skill must be done regularly and correctly.  

Further to the Dreyfus & Dreyfus (1986) model, Schmidt (1999) identified a further 
correlation between experience and skill acquisition. 

Schmidt's theory (1999) was based on the fact that actions are not stored rather we 
refer to abstract relationships or rules about movement. Schmidt's schema is based 
on the theory that that every time a movement is conducted four pieces of 
information are gathered: 

• the initial conditions - starting point  
• certain aspects of the motor action - how fast, how high  
• the results of the action - success or failure  
• the sensory consequences of the action - how it felt  

Relationships between these items of information are used to construct a recall 
schema and a recognition schema. The Recall schema is based on initial 
conditions and the results. It is also used to generate a motor program to address a 
new goal. The recognition schema is based on sensory actions and the outcome. It 
would therefore seem feasible that practice and competition opportunities for 
children (and youths) must be appropriate to the age and stage of the performer. In 
football the environment and practice conditions will have a major impact (positive 
or negative) on the player’s learning. 

2.1   Transfer of learning 

Transfer of learning can take place in the following ways: 

Skill to skill, this is where a skill developed in one sport has an influence on a skill 
in another sport. If the influence is on a new skill being developed then this is said 
to be proactive and if the influence is on a previously learned skill then this is said 
to be retroactive. This skill to skill learning can be particularly effective with children 
due to the diverse range of activity associated with childhood activity.   

Theory to practice, the transfer of theoretical skills into practice. In effect allowing 
children to associate a sound theoretical knowledge of football with the actual 
practical element associated with the sport.  

Training to competition, linking the transfer of skills developed in training into the 
competition situation, highlighting the need for quality practice and coaching during 
the educational stage.  

2.2   How are faults caused? 

Having assessed the performance and identified that there is a fault, there is a 
need to determine why the faults are occurring. Faults have been identified as 
being caused by : 
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• Incorrect understanding of the movement by the athlete  
• Poor physical abilities  
• Poor co-ordination of movement  
• Incorrect application of power  
• Lack of concentration  
• Inappropriate clothing or footwear  
• External factors e.g. weather conditions  

For learning to be achieved successfully Magill (1998) found that there are four 
main characteristics exhibited as learning takes place. These characteristics can 
be directly related to the teaching and learning of sports performers. The 
characteristics are: Improvement; Performance of a skill shows improvement over 
time, Consistency; performance becomes increasingly more consistent over time, 
Persistence; whereby the improved performance capability is marked by an 
increasing amount of persistence, and Ability, where the improved performance is 
adaptable to a variety of performance context characteristics. In order to give 
effective feedback, a coach is required have a comprehensive understanding of 
these characteristics and how they affect their athletes learning. 
 
For coaches to achieve the goals of a distributed learning paradigm, it is important 
to address two critical components of a learning environment; the coach’s and the 
athletes. Coaches who accept feedback as an educational tool must accept this 
role as being a central cog in the educational wheel. Coaches must consider their 
athletes; ages, cultural backgrounds, interests and experiences, education levels 
and familiarity with particular methods of feedback. For a coach to provide effective 
feedback, a clear understanding of learning is essential. Learning is defined by 
Magill (1998 p126) as: 
 

 “A change in the capability of a person to perform a skill that must be 
inferred from a relatively permanent improvement in performance as a 
result of practice or experience”  

 
For various reasons, athletes find particular means of learning more suited to them, 
and so in effect respond differently to different methods of feedback Salmela 
(1995). Further investigations by Salmela (1995) found that the response to 
feedback depended upon the individual athlete, in that some athletes responded to 
the atmospheres of group discussions (team sports) whilst others preferred 
practical demonstrations or coach: athlete discussions (individual sports). For a 
coach to provide effective feedback they must have a clear understanding of 
different learning approaches commonly demonstrated by learners, whilst having a 
clear and holistic understanding of the feedback goal.  
 
This concept is highlighted by Salmela (1995) who stated that the education of 
children within a practical setting was invaluable. Salmela (1995 p.62) found that 
for athletes to achieve effective learning, this involves “Physical, technical, tactical 
and mental components”. The key concepts of talent identification involve a multi-
disciplinary approach considering all these factors with individual desire and 
commitment being the main one. It is crucial that the coach is aware of this and 
adapts the content of their training sessions accordingly. 
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The adaptation to differing methods of feedback can also be related to the 
discipline of neuroscience. Neuroscience has been found to have a major impact 
on learning, as discovered by Vygotsky (1996) who suggested that learning is 
distributed across three interconnected networks; the recognition networks which 
specialise to receive and analyse information, seen as the “what” of learning; the 
strategic networks are adapt at the planning and execution of actions, known as 
the “how” of learning; and the affective networks known to affect the brains ability 
to evaluate and set priorities, the “why” of learning. Vygotsky (1996) found that 
athletes cannot simply be categorised as being ‘Disabled’ or ‘Bright’ learners, as 
each athlete differs within each brain network showing both strengths and 
weaknesses, whilst covering each of the three networks making every child unique. 
Scientists have made unprecedented progress towards unlocking the impact neural 
networks have on learning, driven by new technology and techniques for imaging 
the brain's activity (Vygotsky 1996). Studies by Magill (1998) have found that one 
of the clearest and most conclusive findings from neural research is that there are 
no “regular” learning styles. 
 
As found by Vygotsky different athletes have contrasting abilities throughout the 
different networks of the brain and so the coach can adapt the content of their 
training sessions to meet the many strengths and weaknesses of the individual 
child. Vygotsky (1996) further suggested that it is not advisable to focus on one 
strong network with any individual child. This principle was highlighted by Franks et 
al (1996) who supported Salmela’s (1995) concept of practical learning being 
crucial to the development of athletes. Franks et al (1996) investigated the need for 
a wide range of coaching evaluation systems to equally meet the strengths and 
weaknesses of all athletes in order to provide equal feedback opportunities. Franks 
et al (1996) found that there should be seven steps to practical coaching 
evaluation, ensuring all neural networks are fully evaluated during the learning of 
practical coaching. Vygotsky (1996) also found that strengths and weaknesses 
across all three networks interact with the coaching and learning environment in 
ways that can either bring about progress or frustration. Sometimes a problem in 
one area can receive so much attention that other issues are missed. These 
studies have shown that to provide effective methods of feedback coaches should 
have an effective understanding of these neural networks and the impact upon 
feedback. 
 
Whilst the learning styles of the athletes has an impact on the coach’s ability to 
give quality feedback, the coach’s ability to recall incidents objectively also has a 
major impact.  
 
2.3   The Zone of Proximal Development 
 
Children should always be challenged during the learning process, Vygotsky 
(1996) defined a “zone of proximal development” as being crucial to an individuals 
development. The zone of proximal development is: 
 

 “The distance between the actual development level as determined by 
independent problem solving and the level of potential development as 
determined through problem solving under guidance or in collaboration 
with more capable peers”  (Vygotsky 1996).  
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The zone of proximal development suggests that all children must have a 
willingness to learn and a desire to reach their “upper levels of competence” 
(Vygotsky 1996). It was found however that these upper boundaries are not 
immutable and that they are constantly changing with the athletes increasing 
independent competence. Vygotsky’s study concluded that with help “What a 
student can perform today with assistance, they will be able to perform tomorrow 
independently”, highlighting the learning process.  
 
2.4   Individual Zone of Optimal Functioning 
 
This was later supported by Hanin (2000) who identified an Individual Zone of 
Optimal Functioning. This concept was designed to apply directly to an athletes 
performances, intended to regulate their psychological emotions, in an attempt to 
achieve optimal performance. Whilst Vygotsky (1996) and Hanin (2000) identified 
the learning states and styles of athletes, the role of the sports coach within the 
learning cycle was investigated by Siedentop (1991) who found that effective 
coaching has more to do with the coaches ability constantly observe, analyse, 
evaluate and modify their coaching to satisfy the needs of the participants within 
their group. 
 
As previously stated by Vygotsky (1996) and Hanin (2000), the studies found that 
individuals learn best in their Zone of Proximal Development and perform best 
within their Individual Zone of Optimal Functioning, where challenge is just beyond 
their current capacity but not out of reach. Children have been identified as having 
a comfort zone, whereby the level of difficulty, challenge, and frustration vary 
considerably. Successful learning depends on a coaches ability to sustain their 
athlete’s enthusiasm whilst adjusting their own coaching style to constantly 
challenge other players in the team. However, again, with relevance to this study of 
the small-sided game the challenge must be appropriate and questions must be 
asked as to whether or not the use of the full-sized 11v11 game is conducive to 
both the player’s development and also the coaches ability to set an appropriate 
challenge to players and to provide a suitable environment for feedback.  
 
It must be recognised by coach’s that athletes often require a target to be set in 
order to achieve a particular goal. By setting goals, athletes are often forced to 
complete a task as a deadline is in place. When athlete’s work towards a goal 
DeShon & Alexander (1996) found that learning takes place in two different ways; 
explicit learning and implicit learning. Explicit learning takes place when:  
 

“the vast majority of problem solving research examines the ability of 
individuals to consciously develop a mental representation of the problem, 
formulate strategies and test alternative hypotheses for the task 
performance”. 
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2.5   Implicit and Explicit Learning 
 
Learning can also be implemented via implicit learning. Implicit learning occurs, as 
individuals are also capable of learning complex rules of system behaviour even 
when there is no conscious attempt to do so. DeShon & Alexander (1996) defined 
implicit learning as:  
 

“The acquisition of knowledge concerning stimulus co variation learned 
through repeated exposure to problem exemplars without intention or 
awareness”.  

 
While explicit learning requires cognitive resources and is sensitive to distraction, 
implicit learning is relatively resource independent. Holyoak & Spellman (1993) 
stated that “a large domain of tasks are best learned implicitly”. The learning 
approach of goal setting is often associated with rewards, according to Lepper & 
Green, (1978) this however can lead to its own problems. The study found that 
despite rewards being set for children the rewards on offer were not always a 
motivation. The study also found that extrinsic rewards were inappropriate and 
ineffective for long-term motivation. It was discovered that “Extrinsic rewards can 
result in unintended negative consequences for learning such as turning play into 
work”  (Lepper & Green 1978) 
 
2.6   Impact of Fatigue on Learning 

As detailed by Barnett et al (1973) fatigue has been shown to alter the recruitment 
pattern and intensity of work of a muscle's motor units. The research found that 
during the acquisition of a new skill it is best to practice in non-fatigued conditions 
whether or not the skill would eventually be performed in fatigue, an example being 
in the final minutes of a football match. Barnett et al (1973) further found the 
establishment of neuromuscular skill patterns is best achieved in non-fatigued 
states. When a skill is over learned to a desired level of proficiency then it can be 
practiced under difficult and environmental specific cues, for example whilst 
experiencing anxiety / arousal or in front of crowds – all realistic possibilities for 
football coaches.   
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3.   Methodology 
 
3.1   Observational Analysis 
 
Video analysis aims to provide feedback to coaches and competitors with a goal of 
increasing the desired performance. The athlete’s technique can be studied usually 
at slow speed or frame by frame. Qualitative (subjective assessment - non 
numerical evaluation) and quantitative (measurement based - provides kinematics 
and kinetics) feedback can provide a description of movement in detail. 
Two-dimensional or three-dimensional analysis can be chosen depending on the 
type of movement patterns. 
 
 
3.2   Set-Up 
 

√ The games analysed featured children playing organised football in the U12 
age-group 

 
√ Two sample groups were analysed within the study; 1) two Youth Initiative 

Performance Clubs and 2) two juvenile clubs registered in the local SYFA 
football league 

 
√ The study was conducted on exactly the same surface (3-G Astroturf) with 

exactly the same weather conditions (fair conditions, no wind). 
 

 
√ Initial focus on eleven-a-side games followed by four-a-side and seven-a-

side games. 
 

√ Youth Initiative Performance Clubs played against each other, as did teams 
from the local juvenile league. This will provide us with two sets of results 
allowing comparisons between the sample groups 

 
√ Video cameras were used to record games from a position 6-feet in the air 

near the halfway line on both occasions. The cameras followed the 
movement of the ball and the immediate surrounding action for the duration 
of the games. 

 
√ Video footage was transferred to a computerised match analysis system. 

This same data analysis tool was used for all games 
 

√ Appendix 1 demonstrates the criteria used within the overall analysis 
 

√ Analysis was based on footage from each game format (4 v4, 7 v 7, 11 v 
11). The 4 v 4 format featured multiple games on four pitches where teams 
continued to move from pitch to pitch against different opponents.  The 7 v 7 
format was based on multiple games on two pitches (Two cameras were 
positioned to capture footage on different pitches in both cases)  
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√ The 11 v 11 format featured games against the same opponents in each 
case 

 
√ Two squads of 16 players were used in all cases with corresponding 

numbers (bibs) in every game.   
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4.   Pitch Layout for Small-Sided Games 
 

 

 
 
 
 

4 V 4 LAYOUT

Cameras

Line-ball game  Standard 4 v 4 (No GKs) 

 Standard 4 v 4 (No GKs) 4-Goal Game 

PITCH DIMENSIONS: 30 M x 20 M 

7 V 7 LAYOUT 

Cameras

PITCH DIMENSIONS: 60 M x 40 M 
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5.   Results Summary Section 
The information below provides an overview summary of the key findings between 
the 4v4, 7v7 and 11v11 formats. Although this is not a direct comparison between 
juvenile and performance clubs in Scotland, the results can be viewed individually. 
Performance clubs are illustrated in the left-hand column and the juvenile study on 
the right. A full breakdown can be seen in the results table, which can be viewed in 
Appendix 1. 
 
Performance Clubs   Juvenile Clubs 
 
5.1    TOUCHES WITHIN THE GAME 

0

500

1000

Total Touches

Total Touches Per Game (Performance)

4v4
7v7
11v11

4v4 917

7v7 769

11v11 489

Total Touches Per Game 
(PG)

 

0
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1000
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Total Touches Per Game (Juvenile)

4v4
7v7
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4v4 933

7v7 796

11v11 569

Total Touches Per 
Game (PG)
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0

200

Average Touches Per Player 
(Juvenile)

4v4

7v7

11v11
4v4 117

7v7 57

11v11 26

Tot al Touches Per 

 
 
The findings clearly indicate that in both formats players receive repeated touches 
far more often in the small-sided format (4 v 4 / 7 v 7) than they do in the full-sized 
game.  Children will touch the ball up to five times more in the 4 v4 format than 
they will in an 11-a-side game. The differences are considerable as well when the 7 
v 7 is compared to the full 11 v 11 game where players touch the ball on average 
50% more often. 
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The analysis for average touches by positions are consistent with the total passes 
and average touches per player where children in the small-sided games touch the 
ball far more often than in the 11-a-side game. The small-sided player will touch 
the ball two-to-three times more often. In terms of differences by position, there are 
very few differences, however, in the performance club study, midfielders touched 
the ball more often than any other position – not the case in the juvenile club study. 
NB. Results for the 4 v 4 game were not considered in this instance due to the fact 
that positioning is not of great consequence. 
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The studies found consistency again where in both cases players touched the ball 
more often per minute in the 4v4 and the 7v7 games than the 11v11 games. There 
were no significant differences between the performance clubs or the juvenile 
clubs. 
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Although there are not significant differences on the contact time on the ball per 
player between the game formats, in the performance study results do indicate less 
time on the ball in the small-sided game. However, these results are not conclusive 
in the juvenile banding and therefore it could be suggested that further studies are 
required to form some consistency in this area. 
 
5.2  ATTACKING PLAY 
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In terms of attacking play it is very clear in both cases that more attacking play 
takes place in the small-sided game. In attacking 1 v 1s, up to three times more 
1 v 1s are attempted between the 4v4 and the 11v11 game. Up to two times more 
take place between the 7v7 and the full-size game. The total number of shots on 
goal is consistent with the attacking play differences with more attempted goals 
and goals occurring in the small-sided games. This is mirrored in the number of 
final third entries and penalty area entries as well. 
 
In this instance there were some clear differences between the two studies. Key 
differences between formats were in 1 vs 1 and final 3rd entries, which tended to 
be around 30% higher by Performance Clubs in the 7v7 and 11v11 games. 
Although it is interesting to note that there were more attempted shots on goal and 
actual goals in the Juvenile than the Performance games. 
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Within the analysis it is evident that far more goals were scored in the small-sided 
games than the 11v11 format. There was a goal scored on average every 1.2 and 
1.5 minutes in the 4v4 games (no goalkeepers). In the 7v7 format this decreased to 
a goal every 3.6 minutes respectively and even further to one goal every 20 
minutes in the performance game and one goal every 8 minutes in the 11v11 
juvenile matches. This correlates directly to the technical skills by goalkeepers 
(below), where it is clear to see that goalkeepers receive more touches, make more 
saves and general actions in the 7v7 format than they do in the 11v11 games. 
Technical skills performed by goalkeepers tend to be between two and four times 
more often in the small-sided game, potentially allowing for better technical 
development. 
 
5.3   PASSING SUMMARY 
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The results above demonstrate the total attempted passes versus the total 
successful passes per game against the successful pass rate as a percentage. 
Results clearly show that in the small-sided formats there are far more passes 
attempted and successful passes than in the 11v11 game. Although it is interesting 
to note that there is very little difference between the various game formats in 
terms of percentage-success rates. However, it can be concluded that more 
passes and therefore more overall successful passes leads to better technique, 
skill development as well as confidence and enjoyment from young players. 
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The results clearly show that players are more attacking orientated in the 4v4 game 
where the majority of passes were made in a forward direction. The 7v7 game also 
showed an incline towards attacking play. However, in both studies it is clear to see 
in the 11v11 game that the majority of players are passing in a backwards direction 
and are less attacking orientated. 
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Analysis of passing during the study was completed, with specific measurements 
being taken according to the pitch size.  
4 v 4 – Short (<5m) Medium (5 – 15m) Long (+15m) 
7 v 7 – Short (<10m) Medium (10 – 20m) Long (+20m) 
11 v 11 – Short (<10m) Medium (10 – 25m) Long (+25m)  
As previously stated the number of passes attempted has a direct correlation to the 
restrictions applied to the game play. As can be seen from this analysis short and 
medium length passes show a significant increase during the small-sided games. 
However, it is important to point out that the software did not allow for an exact 
comparison between the formats due to the fact that it used a proportional method 
by scale. I.e. a short pass in the 11v11 game could be a medium pass in the 4v4 
game. 
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 Again, consistency is demonstrated in the results where it can be observed that 
more first time passes were attempted in the small-sided game format than the full-
sized game. Although it is interesting to note that there is very little difference in the 
percentage-success rate in the performance club format and indeed, in the juvenile 
study there was a greater percentage-success rate in the 11v11 game. This could 
be due to the fact that they have more space and time to move the ball in the full 
size game format. 
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Analysis of the above graph related directly to the number of touches taken by 
each player whilst in possession. Comparison of the results show players of both 
performance and juvenile levels increase their number of touches during the small-
sided games. 
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5.4  TECHNICAL SKILLS BY GOALKEEPERS 
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As above, it is clear to see that goalkeepers receive more touches, make more 
saves and general actions in the 7v7 format than they do in the 11v11 games. 
Technical skills performed by goalkeepers tend to be between two and four times 
more often in the small-sided game, allowing for better technical development. 
Note that in this study there were no goalkeepers in the 4v4 games. 
 
5.5   PLAY AND POSSESSION 
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The results show very clearly that the ball is out of play far more often in the 11v11 
game than the small-sided game formats. In both cases, the 11v11 games 
demonstrated that the ball was out of play for 13 minutes plus in both studies, 
which accounts for around 32-34 % of the overall time of play. In the small-sided 
games the ball was out of play far less, 7-8% in the 4v4 format and 12-14% in the 
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7v7 formats. Therefore, in terms of the relationship between the ball being out of 
play and the number of touches and indeed, most technical skills performed by 
players, this would certainly be limited through the 11v11 games due to the fact 
that the ball is in play far less. 
 

0 0.5 1 1.5 2 2.5

Touches Per
M2 

Tot a l  t ouc he s pe r  M 2  ( P e r f )

11v11

7v7

4v4

11v11 0.08

7v7 0.39

4v4 2.03

Touches Per  M2 

     

0 0.5 1 1.5 2 2.5

Touches Per
M2 

Total touches per M2 (Juv)

11v11

7v7

4v4

11v11 0.09

7v7 0.41

4v4 2.07

Touches Per M2 

 
 
 
The studies show that in both the performance and the juvenile formats the players 
make much more use of the playing area in the small-sided games. When the total 
touches per square metre were recorded it was apparent that players did not utilise 
the pitch as much in the full-sized game and the number of touches per square 
metre is much, much less. The space was utilised more in the 7v7 games but it is 
conclusive that in the 4v4 games players utilise all areas of the pitch.  
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6.   Participants Feedback on Small Sided Games Study  
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A total of 62 structured questionnaires were completed by parents, players and 
coaches.   
 
To summarise the results the greatest proportion of negative comments were 
attributed to the 11v11 format, a total number of 477 negative responses were 
collected about the 11v11 format compared with 392 for the 4v4 format and 109 for 
the 7v7 format.  Although the children found all formats enjoyable, 90% of the 
children taking part thought the 4v4 game helped to improve technical aspects of 
the game more than the 11-a-side game. Only 48% of children thought the 11v11 
game helped improve their dribbling skills, whereas over 85% felt the 7v7 provided 
more opportunities to improve their dribbling skills.   
 
One further significant finding was only 11% of the players believed they touched 
the ball more during the 11 v11 game compared to the other formats. Over 80% of 
players believed they touched the ball more in the small-sided games than the 
11 v 11 games.  This suggests that one or two dominant players maybe benefiting 
from the 11-a-side game.  
 
To summarise 90% of the players believed the 4v4 format was the best 
environment to develop as a player.   
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6.1 Sample Questionnaire 
Small Sided Games Study Part I – 4v4 – 7v7 Analysis 

 
 
POSITIVE AND NEGATIVE COMMENT CATEGORIES for 4v4 against 7v7:  
1= Agree with Statement. 2 = Disagree with statement 
 
POSITIVE COMMMENTS ABOUT  
THE 4 v 4 Study A B C 

 
NEGATIVE COMMENTS ABOUT  
THE 4 v 4 Study 
 

A B C 

The game was enjoyable/more enjoyable than  7 v 7    The 4 v 4 games are less competitive than 7 v 7    
The Pilot Scheme was well organised    Supervision of players was lacking or more difficult    
The Scheme was well organised     The 4 v 4 games did not improve positional awareness     
Players get more chance to express themselves     The parents didn’t understand it    
4 v 4 games are challenging/more challenging than 7 v 7    The 4 v 4 games are less competitive than 7 v 7     
There is less emphasis on winning than 7 v 7    The 4 v 4 games are less exciting to watch than 7 v 7     
The 4 v 4 improves techniques more    Its difficult to compare the teams competing    
4v4 is a good learning environment     The Scheme is to expensive to run    
Players take more responsibility for their own actions    Unique facilities are needed to run The Scheme    
The 4v4 game builds player confidence     The 4 v 4 games were too one dimensional    
The 4v4 game is/was worthwhile     The game was nothing new    
The 4v4 game improves decision making    The 4 v 4 games did not improve defensive awareness    
The 4v4 game improves dribbling skills    The 4 v 4 games did not improve crossing    
There is less pressure (generally) in The game    The 4 v 4 games did not improve off the ball running    
There is less pressure from coaches in The game    The 4 v 4 games did not improve heading    
The game improves overall development     The Scheme benefits the SFA primarily     
The lack of positions aids player development     In 4 v 4 the errors go uncorrected     
The game improves short passing    In 4 v 4 the stronger boys dominate    
In the game there is less pressure from parents    The Pilot Scheme is too similar to training    
The game improves tactical awareness    During The Pilot Scheme player’s interest waned    
During the game you can assess players better    Players don’t learn how to cope with winning or losing    
The 4 v 4 games increases number of touches    The 4 v 4 games are more tiring    
Line ball game was best    The 4 v 4 games need goals and nets    
The Goalkeepers game was best        
The 4 v 4 games improve reaction time/more than 7v 7    
The 4 v 4 improves 1 v 1/more than 7 v 7    Subtotal Number of Negative Comments    

The 4 v 4 improves scoring opportunities / more than 7 v 7    
The 4 v 4 improves switching of play / more than 7 v 7 

   
TOTAL NUMBER OF 
NEGATIVE COMMENTS 

   

The 4 v 4 improves creation of space/more than 7 v 7    
4 v 4 improves transition from offence to defence     KEY 

The 4 v 4 is as competitive / more competitive as 7 v 7    
The two gaol game is/was best    
    

A Children taking part  

Subtotal Number of Positive Comments    B Parents of Children taking part 

TOTAL NUMBER OF 
POSITIVE COMMENTS 

   C Coaches and other Observers of the study  
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 Small Sided Games Study Part II – 4v4 – 7v7 Analysis 
 

 
POSITIVE AND NEGATIVE COMMENT CATEGORIES:  
1= Agree with Statement. 2 = Disagree with statement 
 
POSITIVE COMMMENTS ABOUT  
THE 7 v 7 Study A B C 

 
NEGATIVE COMMENTS ABOUT  
THE 7 v 7 Study 
 

A B C 

The game was enjoyable/more enjoyable than 11 v 11    The 7 v 7 games are less competitive than 11 v 11    
The Pilot Scheme was well organised    Supervision of players was lacking or more difficult    
The Scheme was well organised     The 7 v 7 games did not improve positional awareness     
Players get more chance to express themselves     The parents didn’t understand it    
7 v 7 games are challenging/more challenging than 11 v 11    The 7 v 7 games are less competitive than 11 v 11     
There is less emphasis on winning than 11 v 11    The 7 v 7 games are less exciting to watch than 11 v 11     
The 7 v 7 improves techniques more    Its difficult to compare the teams competing    
7v7 is a good learning environment     The Scheme is to expensive to run    
Players take more responsibility for their own actions    Unique facilities are needed to run The Scheme    
The 7v7 game builds player confidence     The 7 v 7 games were too one dimensional    
The 7v7 game is/was worthwhile     The game was nothing new    
The 7v7 game improves decision making    The 7 v 7 games did not improve defensive awareness    
The 7v7 game improves dribbling skills    The 7 v 7 games did not improve crossing    
There is less pressure (generally) in The game    The 7 v 7 games did not improve off the ball running    
There is less pressure from coaches in The game    The 7 v 7 games did not improve heading    
The game improves overall development     The Scheme benefits the SFA primarily     
The lack of positions aids player development     In 7 v 7 the errors go uncorrected     
The game improves short passing    In 7 v 7 the stronger boys dominate    
In the game there is less pressure from parents    The Pilot Scheme is too similar to training    
The game improves tactical awareness    During The Pilot Scheme player’s interest waned    
During the game you can assess players better    Players don’t learn how to cope with winning or losing    
The 7 v 7 games increases number of touches    The 7 v 7 games are more tiring    
The 7 v 7 games improve reaction time/more than 11v 11    The 7 v 7 games need goals and nets    
The 7 v 7 improves 1 v 1/more than 11 v 11        
The 7 v 7 improves scoring opportunities / more than 11 v 
11    

The 7 v 7 improves switching of play / more than 11 v 
11    

Subtotal Number of Negative Comments    

The 7 v 7 improves creation of space/more than 11 v 11    
7 v 7 improves transition from offence to defence  

   
TOTAL NUMBER OF 
NEGATIVE COMMENTS 

   

The 7 v 7 is as competitive / more competitive as 11 v 11    
    KEY 

    
    
    

A Children taking part  

Subtotal Number of Positive Comments    B Parents of Children taking part 

TOTAL NUMBER OF 
POSITIVE COMMENTS 

   C Coaches and other Observers of the study  
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 Small Sided Games Study Part III – 11v11 – Small sided 
 

 
POSITIVE AND NEGATIVE COMMENT CATEGORIES:  
1= Agree with Statement. 2 = Disagree with statement 
 
POSITIVE COMMMENTS ABOUT  
THE 11 v 11 Study A B C 

 
NEGATIVE COMMENTS ABOUT  
THE 11 v 11 Study 
 

A B C 

The game was enjoyable/more enjoyable than 4v4/7v7    The 11v11 games are less competitive than 7v7/4v4    
The Pilot Scheme was well organised    Supervision of players was lacking or more difficult    
The Scheme was well organised     The 11v11 games did not improve positional awareness    
Players get more chance to express themselves     The parents didn’t understand it    
11 v 11 games are challenging/more challenging than 
4v4/7v7    The 11v11 games are less competitive than 11 v 11     

There is less emphasis on winning than 4v4/7v7    The 11v11 games are less exciting to watch than 4v4/7v7     
The 11v11 improves techniques more    Its difficult to compare the teams competing    
11v11 is a good learning environment     The Scheme is to expensive to run    
Players take more responsibility for their own actions    Unique facilities are needed to run The Scheme    
The 11v11 game builds player confidence     The 11 v 11 games were too one dimensional    
The 11v11 game is/was worthwhile     The game was nothing new    
The 11v11 game improves decision making    The 11 v 11 games did not improve defensive 

awareness    

The 11v11 game improves dribbling skills    The 11 v 11 games did not improve crossing    
There is less pressure (generally) in The game    The 11 v 11 games did not improve off the ball running    
There is less pressure from coaches in The game    The 11 v 11 games did not improve heading    
The game improves overall development     The Scheme benefits the SFA primarily     
The lack of positions aids player development     In 11 v 11 the errors go uncorrected     
The game improves short passing    In 11 v 11 the stronger boys dominate    
In the game there is less pressure from parents    The Pilot Scheme is too similar to training    
The game improves tactical awareness    During The Pilot Scheme player’s interest waned    
During the game you can assess players better    Players don’t learn how to cope with winning or losing    
The 11 v 11 games increases number of touches    The 11 v 11 games are more tiring    
The 11 v 11 games improve reaction time/more than 
7v7/4v4    The 11 v 11 games need goals and nets    

The 11 v 11 improves 1 v 1/more than 7v7/4v4        
The 11 v 11 improves scoring opportunities / more than 7v7    
The 11v11 improves switching of play / more than 
7v7/4v4    Subtotal Number of Negative Comments    

The 11 v11 improves creation of space/more than 7v7/4v4    
11v11 improves transition from offence to defence  

   
TOTAL NUMBER OF 
NEGATIVE COMMENTS 

   

The 11v 11 is as competitive / more competitive as 
7v7/4v4    

    
KEY 

    
    
    

A Children taking part  

Subtotal Number of Positive Comments    B Parents of Children taking part 

TOTAL NUMBER OF 
POSITIVE COMMENTS 

   C Coaches and other Observers of the study  
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6.2 Analysis of Completed Small Sided Games Questionnaire 

Analysis Of Completed Small Sided Games Questionnaires.    

    

Total Questionnaires Completed  62  

Players  41  

Parents   17  

Coaches  4  

    

Total Negative Comments for 11v11  477  

Total Negative Comments for 4v4  392  

Total Negative Comments for 7v7  109  

    

Study Questions  No. of Agreeable Responses % of Agreeable Responses

4v4      

The game was enjoyable  59 95.16% 

The study was well organised  59 95.16% 

Players had the chance to express themselves  55 88.71% 

4v4 games are challenging  42 67.74% 

There is less emphasis on winning  40 64.52% 

4v4 improves techniques  55 88.71% 

4v4 is a good learning environment  56 90.32% 

The 4v4 is worthwhile  50 80.65% 

4v4 Game improves decision making  44 70.97% 

The lack of positions aids player development  32 51.61% 

The 4v4 game is as competitive as 7v7 and 11 v11  32 51.61% 

There was less pressure from the coaches during 4v4 games  45 72.58% 

The game improves short passing  61 98.39% 

In the 4v4 game there was less pressure from parents.  54 87.10% 
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 No. of Agreeable Responses % of Agreeable Responses 

11 v 11 Compared to Small Sided Games (7v7, 4v4)   

The game was enjoyable 60 96.77% 

The study was well organised 61 98.39% 

There is more emphasis on winning in the 11v11 game 41 66.13% 

Players had the chance to express themselves 50 80.65% 

The 11v11 games improves techniques more 30 48.39% 

The 11v11 game improves dribbling skills 30 48.39% 

11v11 games are challenging 44 70.97% 

11v11 Game improves decision making 53 85.48% 

The 11v11 game is as competitive as 7v7 and 4v4 55 88.71% 

The game improves short passing 14 22.58% 

In the 11v11 game there was more pressure from parents. 25 40.32% 

The 11v11 game increases scoring opportunities 15 24.19% 

The 11v11 game increases the number of touches per player 11 17.74% 

The 11v11 game increases the amount of 1v1 play 14 22.58% 

   

   

7 v 7 Compared to 11v11   

The game was enjoyable 60 96.77% 

The study was well organised 61 98.39% 

The game improves overall development 56 90.32% 

There is more emphasis on winning in the 11v11 game 41 66.13% 

Players had the chance to express themselves 50 80.65% 

The 7v7 game improves dribbling skills 45 72.58% 

7v7 games are challenging 44 70.97% 

7v7 Game improves decision making 53 85.48% 

The 7v7 game is as competitive as 11v11 55 88.71% 

The game improves switching of play 47 75.81% 

In the 7v7 game there was more pressure from parents. 14 22.58% 

The 7v7 game increases scoring opportunities 44 70.97% 

The 7v7 game increases the number of touches per player 49 79.03% 

The 7v7 game increases the amount of 1v1 play 46 74.19% 
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7.   The Model of Long Term Player Development (LTPD)  
 
When evaluating the usefulness of player development in football through the use 
of the small-sided game, it is imperative that as coaches and educators we 
consider the ‘Long Term Player Development’ pathway. All activities must be 
appropriate for the age and stage of players where failure to take this into account 
could seriously affect the development of players further into their teens and 
adulthood. The following information has been adopted from research by world 
leading researcher, Istvan Balyi in his paper Trainability in Children (2003). 

According to Balyi (2003) crucial to the development of children into competent 
players is the incarnation of the "Long-term Player Development Model". According 
to the research a specific and well-planned practice, training, competition and 
recovery regime will ensure optimum development throughout a player’s career. 
Ultimately, sustained success comes from training and performing well over the 
long-term rather than winning in the short-term. There is no short cut to 
success in football preparation and overemphasising competition in the early 
phases of training will always cause shortcomings in players abilities later in their 
career. 

Late specialisation sports, including football and all team sports require a 
generalised approach to early training. For these sports, the emphasis during the 
first two phases of training should be on the development of general motor and 
technical-tactical skills. This is especially relevant when we consider the overriding 
aims of small-sided games as a tool for developing appropriate activities and age 
specific football activities for children. 

Scientific research has concluded that it takes eight-to-twelve years of training for 
a talented player to reach elite levels. This is called the ten-year or 
10,000 hour rule, which translates to slightly more than three hours of practice 
daily for ten years (Ericsson, et al., 1993; Ericsson and Charness, 1994, Bloom, 
1985; Salmela et al., 1998) Unfortunately, a significant number of parents and 
coaches in football still approach training with an attitude best characterised as 
peaking by the weekend where a short-term approach is taken to training and 
performance with an overemphasis on immediate results. We now know that a 
long-term commitment to practice and training is required to produce better players 
at all levels of participation, not just in football but in all sports. Coaches should 
gauge success in terms of player progress and not by the results of matches.  Balyi 
outlined the stages of development as follows: 
 

√ FUNdamental stage 
√ Learning to Train 
√ Training to Train 
√ Training to Compete 
√ Training to Win 
√ Retirement / retainment 
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This part of the paper will focus on the Fundamentals and Learning to Train stages 
which are relevant specifically to this research and specific age groups. However it 
should be noted that the other stages of the LTPD are extremely important and 
themselves require a great deal more consideration in relation to how football in 
Scotland is structured in the future. 
 
The objective of the Fundamental stage (Males 6 - 9 / Females 6 - 8 years) is to learn all 
fundamental movement skills (build overall motor skills) Fundamental movement 
skills should be practiced and mastered before sport-specific skills are introduced. 
The development of these skills, using a positive and fun approach, will contribute 
significantly to future sporting achievements. Participation in a wide range of 
activities is also encouraged. This emphasis on motor development will produce 
players who have a better trainability for long-term, football-specific development. 
Fundamental movement skills are observable as locomotor, manipulative and 
stability skills. There are three stages of fundamental movement skill development: 
initial (2-3 years), elementary (4–5 years) and mature (6–7years). 
 
The “FUNdamental” phase should be well structured and fun. The emphasis is on 
the overall development of the player’s physical capacities and fundamental 
movement skills, and the ABC's of athleticism - Agility, Balance, Coordination and 
Speed. Participation in as many activities as possible is encouraged. Speed, power 
and endurance are developed using FUN games. Appropriate and correct running, 
jumping and throwing techniques are taught using the ABC's of activities. 
 
The Learning to Train stage (Males 9 – 12 / Females 8 – 11 years) is especially relevant 
within this study of the small-sided game. Focusing on the development of children 
between 9 and 12 years of age, the key objective is to learn all fundamental 
football skills (build overall football skills). Specialised movement skills are 
developed from age seven to age eleven, and are specialised sports/football skills. 
By passing the fundamental and specialised skill development phase is likely to be 
detrimental to the child’s future engagement in football and sport. Early 
specialisation into the eleven a side game can also be detrimental to the 
proceeding stages of skill development. 
 
One of the most important periods of motor development for children is between 
the ages of nine to twelve. During this time children are developmentally ready to 
acquire general overall sports skills that are the cornerstones of all sporting 
development. Following on from the findings within this study, it can be concluded 
that this is best achieved through the development of small-sided games where 
children will receive repeated touches of the ball, repeated decision making 
experience, repeated experience of basic tactical situations, more individual 
responsibility – every player must attack and defend, the game is easier to 
understand and players will develop a freedom of expression – no positions in early 
stages. 
 
This is the ‘window of accelerated adaptation to motor coordination’. All 
fundamental movement skills should be further developed and general overall 
sports skills will be learned during this phase. If fundamental motor skill training is 
not developed between the ages of eight to eleven and nine to twelve respectively 
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for females and males, a significant window of opportunity has been lost, 
compromising the ability of the young player to reach his/her full potential. The 
present environment in Scotland would not allow the few players through playing 
the full-sized game where examples exist from the age of eight upwards to master 
this stage of their development and will have a serious impact on the future 
development/ability of players at a later stage of youth development. 
 
The “Training to Train” phase addresses two of the critical or sensitive periods of 
physical development. Players who miss this phase of training will not reach 
their full potential, as these critical periods have been missed. The “Learn to Train” 
and “Training to Train” stages are the most important phases of player preparation. 
Therefore the emphasis on the small-sided game should be paramount to the 
development of players and certainly, must be continued to be emphasised through 
the Scottish Coach Education system. In particular, the use of the 4v4 game 
whether as a training or match tool should be considered imperative to youth 
football in Scotland. 
 
 
8.   Evidence Value of Small-Sided Games 
As well as the focus of this study being through observational analysis, it is 
important to understand that other methods exist for determining the worth of 
small-sided games for children. This can be achieved through; 
 

• Mathematical formula 
• Physiological data 
• Biological stages of growth 
• Cognitive stages of growth 
• Social/Emotional stages of growth 

 
The move to small-sided games for children/youth players is based on educational 
research on the way children learn.  Just as with their academic education their 
football education is progressive.  Empirical studies have been conducted into the 
improvement in the game environment for children in small-sided games as 
opposed to the adult version of the game.  Mathematically, levels (or lines) of 
interaction are the possible passing connections between players.  Each time 
another player enters the field of play the level of complexity of the game 
environment increases. The interactions are tactical possibilities. This obviously 
has an impact depending on the age and stage of the player. Pre-teen children find 
it difficult to understand complex patterns of play and the more players that are 
added to a game, the more difficult the learning experience becomes. Ultimately, 
this could stifle the child’s ability to develop their technical and tactical abilities. 
According to Snow (2005), the number of possible passing interactions increases 
significantly depending on the number of players added to a game/training 
situation. The levels of interaction can be viewed below: 
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Possible Passing Interactions by Number of Players 
2-players 2 10-players 90
3-players 6 11-players 110
4-players 12 12-players 132
5-players 20 13-players 156
6-players 30 14-players 182
7-players 42 16-players 240
8-players 56 18-players 306
9-players 72  20-players 380
  22-players 462

 
Therefore it can be easily seen that the increase in passing interactions between 
the 4v4, 7v7 and 11v11 games increases from 12 to 42 to 110 respectively. In 
terms of the number of players in a team [and opposition], will determine 
the complexity of the decision making process and will have a direct correlation to 
success rate. It would seem feasible that using small-sided games would be more 
appropriate to the age and stage of children and youth players. 
 
There is also evidence, from exercise physiology studies, of improved 
physical fitness due to the small sided games environment (for adults as well as 
children). This study involved the support from the Scottish Institute of Sport who 
assessed the physiological impacts of the 4v4, 7v7 and 11v11 games on the 
players. This was conducted using Global Positioning System (GPS) technology 
linked to heart rate monitors. It is important to point out at this stage that findings 
again supported the argument for small-sided games being more appropriate to the 
development of young footballers. 
 
8.1   Gp Sports Analysis System 
 
Gp Sports analysis is a software package providing football coaches, fitness 
trainers and players, the potential to develop a comprehensive database of game 
related performance data, using the GP Sports SPi10.  
 
Specific physical aspects of the players were measured, such as distances 
covered, speed of movement, heart rate and positional information. Results 
showed that involvement in small-sided games either as part of a match 
programme or within a training context, players are more likely to produce quality 
movement patterns at higher intensity levels, thus providing more physiological 
benefit as part of the long term player development process. 
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9.1   Summary 
The results from the study clearly demonstrate that the small-sided games (SSG) 
principle is based on sound educational and developmental evidence. Children 
learn in a progressive and sequential way using a building block approach through 
a combination of technical and tactical skill development as well as physiological 
and psychological development of the young players involved. 
 
In terms of the key differences of the small-sided game over the eleven-aside 
game and the benefits of the 4v4 and 7v7 formats, this observational research 
study has demonstrated:  
 

• Far more repeated touches of the ball by all players 
• More touches throughout all areas of the pitch 
• More passes attempted are in a forward direction in the Small Sided Game. 

In the 11-a-side game, the majority of passes are in a backward direction 
• More attacking 1 v1s, final third and penalty area entries 
• More shots on goal and technical skills by goalkeepers 
• Repeated decision making experience 
• The ball is in play far more in the in the Small Sided Game 
• Repeated experience of basic tactical situations 
• More active participation is directly related to fun and enjoyment 
• More experience in all phases of the game. There is no hiding or dominant 

player hogging the ball.  Every child has to participate in all facets of the 
game, attack and defend.  The emphasis is on PLAYER DEVELOPMENT.  

• More active participation leads to an optimal fitness load 
• Better success rate leads to better quality of play and player retention 
• Better success rate leads to better self esteem and self confidence 
• More individual responsibility – every player must attack and defend 
• The game is easier to understand 
• Freedom of expression – no positions in early stages 
• Less perceived stress on the player when playing the small-sided game 
• Less negative comments on the small-sided game 
• 80% of children believe that they touched the ball more often in the small-

sided game 
• There was less perceived pressure from parents in the small-sided game 
• It is apparent that children enjoyed all the game formats 

 
Research shows that the ability of children to make decisions in a difficult, ever 
changing environment will be dictated very much by their developmental age, their 
preparation and the complexity of the situation (Vygotsky 1996). Clearly within this 
study, the children who participated had a better opportunity to develop in line with 
the Long Term Player Development model, where more touches, more attacking 
play and decision making experience amongst others will lead to increased 
development of their technical skills through appropriate activities based on age 
and stage of their development. 
 
The small-sided game allows coaches the best opportunity to observe and analyse 
the individual and group responses of players under quick game-like conditions. If 
fundamental motor skill training is not developed between the ages of eight to 
eleven and nine to twelve respectively for females and males, the opportunity has 



 33

been lost, compromising the ability of the young player to reach his/her full 
potential. Researchers are agreed that the small-sided game is advantageous to 
coaches in a number of ways: 
 
 

√ There is less space required to play 
√ A chance for more individual coaching 
√ A better standard of play as the children will be more successful performing 

in the small sided format 
√ The coach can have more children playing (at least 42 or more on one pitch) 
√ The coach is following the accepted developmental pathway for children and 

can be confident that he/she is given their players the best chance at 
success 

√ Players are more likely to stay in the game if they feel successful, therefore 
the coach will have less player retention issues 

√ Less pressure on the coach to win when playing trophy free development 
football 

 
The study is very much the starting point for future discussions about the 
development of youth players in Scotland and a great deal work must be done by 
all those involved in the game. However, it is very clear that the research agrees 
with all previous work and concludes that the use of the 4 and 7-a-side games are 
the best means of teaching the technical and tactical [decision making] parts of the 
game in preparation for the adult game. The researchers would therefore like to 
make the following recommendations: 
 
9.2   Recommendations 
 

• The evidence from the research clearly demonstrates the benefits of 
children playing small-sided games at U12 age group as opposed to the full 
eleven-a-side equivalent.  

 
• In agreement with a number of researchers and the Long Term Player 

Development Pathway, the 11 v 11 game is a game designed by adults for 
adults and should be seen as the last part of the learning journey. The 4 v 4 
game is the first step in the ladder and the 7 v 7 game is the intermediate 
step. 

 
• The use of the 4 and 7-a-side games are the best means of teaching the 

technical and tactical [decision making] parts of the game in preparation for 
the adult game. 

 
• The physiological benefits of participating in small-sided games are a 

valuable physiological training tool for all players, also allowing the 
improvement of technical, tactical and psychological skill development at the 
same time.  
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• However, if benefits are as clear as research indicates, the question begs as 
to what age children/youths should continue to participate in small-sided 
games, eg. U15? 

 
• Next stage of research must look at different age groups and effectiveness 

of small-sided games, whilst ensuring a longitudinal approach to the 
development of youth level football in Scotland.  
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Scottish Youth Football – Small Sided Analysis 
 4 V 4 7 V 7 11 V 11 

 
Performance 
Game Total 

Juvenile 
Game Total 

 Performance 
Game Total 

Juvenile 
Game Total 

 Performance 
Game Total 

Juvenile 
Game Total 

 

Total Touches Per Game 
(PG) 

917 933  769 796  489 569 X 

Total Touches Per Player 
(Av) PG 

115 117  55 57  22 26 X 

Total Touches Per 
Forward (Av) PG 

N/A N/A  55 58     20 22 X 

Total Touches Per 
Midfielder (Av) PG 

N/A N/A  62 58   23 34 X 

Total Touches Per 
Defender (Av) PG 

N/A N/A  51 56   23 23 X 

Average Touches Per 
Minute Per Player 

2.86 2.91  1.4 1.42  0.74 0.86 X 

Total Passes Per Game 
(successful) 

223 261  175 242  114 139 X 

Total Passes Attempted 
352 288  241 380  180 208 X 

Successful Passes Rate 
(%) 

63.3% 90.6%  72.6% 63.6%  63% 67.0% X 

No. of successful passes 
(short/medium/long) 

Short – 86 
Medium – 83 
Long – 54 

Short – 140 
Medium – 79 
Long – 42 

 Short – 68 
Medium – 58 
Long – 49 

Short – 117 
Medium – 88 
Long – 37 

 Short – 46 
Medium – 46 
Long – 22 

Short – 53 
Medium – 58 
Long – 28 

x 

First Time Passes (total 
number & % success 
rate) 

 74 / 33%  98 / 34.0%  47 / 27% 76/20.2%     29 / 25% 66 / 31% X 

Attempted 1 V1s 113 93  79 60  50 28 X 
Attempts at Goal 57 67  28 37  12 11 X 
Total Goals per Game 26 33  11 11  2 5 X 
Goals Conceded per Game 26 33  11 11  2 5 X 
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No. of goals per game 
(average per min) 

1 min 30 Secs 1 Min 12 Secs  3 min 37 Secs 3 min 37 Secs  20 Mins 8 Mins X 

Passing Direction (% 
Breakdown) 

Forward - 42% 
Backwards – 31% 
Sideways – 27% 

Forward- 63% 
Backwards – 27% 
Sideways – 10% 

 Forward – 36% 
Backwards – 27% 
Sideways – 37% 

Forward–45% 
Backwards – 37% 
Sideways 18% 

 Forward – 34% 
Backwards – 38% 
Sideways – 28% 

Forward 28% 
Backwards – 43% 
Sideways – 29% 

X 

Receiving a Ball (no. of 
touches) Av per Player 

2.5 3.0  2.4 2.4  2.1 2.1 X 

Total No. of Times in 
Possession (in Game) 

411 480  199 190  230 258  

Turnovers of possession 211 266  178 175  190 180  
Average no. of touches 
taken per possession (per 
player or team average) 

3.0 3.0  3.1 2.4  2.1 2.1 X 

Ball out of play  Ball out of play   
3 Min 7 secs 

Ball out of play   3 
Min 10 secs 

 Ball out of Play 3 
min 27 sec 

Ball out of Play 
5Min         

 Ball out of Play 13 
Min 55 secs 

Ball out of Play 13 
Min 04 secs 

X 

Contact time on ball per 
player (average, how 
often a player touches the 
ball) 

4.1 Secs 3.7 Secs  4.3 secs 5.4 Secs  5.1 Secs 4.55 Secs X 

Team Possessions in Area 
of pitch (Any pitch split 
you wish) 

N/A N/A  N/A N/A  See Page 21/22 See Page 21/22 X 

Number of Crosses  Left – 8 
Right – 6 
Total – 14 

Left – 5 
Right – 9 
Total – 14 

 Left – 12 
Right – 6 
Total – 18 

Left – 15 
Right – 10 
Total – 25 

 Left – 2 
Right – 7 
Total – 9 

Left – 5 
Right – 3 
Total – 8 

 

Number of Headers 4 12  14 5   17 9   
Technical skills by 
goalkeepers 

N/A N/A  GK Touch – 41 
Gk Saves – 14 
GK Throw – 20  
GK Kick – 7 

GK Touch – 34 
Gk Saves – 11 
GK Throw – 18  
GK Kick – 5 

 GK Touch – 20 
Gk Saves – 3 
GK Throw – 4 
GK Kick –3 

GK Touch – 18 
Gk Saves – 3 
GK Throw – 4 
GK Kick – 5 

X 

Final 3rd Entries 69 84  44 34  25 17 X 
Penalty Area Entries N/A N/A  31 20  8 11 X 
Overall Possession % Ball out of play 

7.7% 
Ball out of play 
8.0% 

 Ball out of Play 
14.0% 

Ball out of Play 
12.5% 

 Ball out of Play 
34.7% 

Ball out of Play 
32.8% 

X 

Fouls 0 0  11 6   4 1  
Off-sides 0 0  0 0  0 2  
Touches Per M2  2.03 2.07  0.39 0.41  0.08 0.09 X 

X – indicates the information that has been used graph format in the results section  
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