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Overview of the Festival

In November 2025, twelve clubs from Club Academy Scotland took part in the world’s
largest bio-banding event to date. Three festivals took place across the weekend,
where each club played against each other team in a round robin format. Celtic,
Aberdeen, Ayr United and Falkirk played at Celtic’'s Barrowfield Training Centre;
Rangers, Kilmarnock, Motherwell and St Mirren played at Rangers’ Training Centre;
and Hearts, Dundee, Dundee United and Hibernian played at Oriam Sports
Performance Centre. The format of the festival involved grouping players by their
biological maturity rather than their chronological age. Each club grouped eligible
academy players aged 10-16 into three bands, subject to logistical constraints, based
on their percentage of predicted adult height (PAH) at the time of assessment. Players
84%-88% of their PAH were put into group 1, players 88%-92% of their PAH were put
into group 2, and players 92%-96% of their PAH were put into group 3. Across all
twelve clubs, the biological age ranges within groups 1, 2 and 3 were 10.3 to 14.4,
12.4 to 15.1 and 13.5 to 15.5 years, respectively, and the average biological ages of
groups 1, 2 and 3 were 12.5, 13.4 and 14.2, respectively. Naturally, the format meant
that players played with and against players from different age groups, and some of
the variations found in chronological age were up to three years [E.g. Ayr United group
2: youngest player - 2013, oldest player - 2010; Rangers v Motherwell group 1:
youngest player - 2014, oldest player - 2011].

Overview of the Evaluation

The bio-banding festival was evaluated using a 30-item questionnaire previously
designed by researchers at the University of Bath. Through the process of registering
with their football clubs, players and parents/guardians provided assent and consent
for the collection and use of routine data (e.g. height, weight, age, fitness) for
evaluation and research purposes. All data collected through the questionnaire was
provided on a voluntary basis and players had the right and choice not to complete
the survey. At the end of the festival, 171 players comprised from eleven out of the
twelve participating clubs completed the questionnaire. 20 unidentifiable responses
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(i.e. date of birth was not provided or was entered incorrectly) had to be removed prior
to the analysis so a sample of 151 questionnaire responses was used. The
questionnaire asked players to rate their experiences of competing in the bio-banded
games relative to their regular age group games (e.g. U12). The items of the
questionnaire were selected on the basis of feedback that players and coaches had
provided in previous studies involving bio-banding and written to reflect key
developmental areas in football (i.e. technical, physical, psychological, social). For
each question, players indicated whether the bio-banding format resulted in more, less
or the same level of an outcome when compared to age group games. Responses
were given on a five-point scale where 1 = less, 2 = little less, 3 = no difference, 4 =
little more, 5 = more. Through regular growth and maturation assessments conducted
by academy staff, each player’s percentage of PAH was determined and compared to
1990 British reference data to conclude whether the player was an early, on-time or
late maturer. The mean response for each questionnaire item was then calculated for

the early (N = 35), on-time (N = 84), and late (N = 32) maturing players.

One sample means t-tests were conducted for the early, on-time and late groups for
each survey question and are presented graphically in the relevant sections of this
report. These tests were conducted to determine the degree to which players
experiences were different from those experienced during age group games. This
analysis involves the comparison of the mean item value presented by the players in
comparison to a norm value (i.e. 3 = no difference between bio-banded and age group
formats). The criteria for determining statistically meaningful differences was p < 0.05.
That is when p < 0.05 there is a 95% likelihood that the observed results were not

simply down to chance.

Effect sizes (Hedges g) were also generated for all survey items and are presented
graphically in the relevant sections of this report. Expressed as a Hedges g value and
with an accompanying 90% confidence interval; the criteria for negligible, small,
moderate and large effects were as follows: -0.25 to +0.25 = negligible effect; +0.25 to

+0.50 = small effect; £0.50 to £1.00 = moderate effect; >1.00 or <-1.00 = large effect.

Scottish FA Bio-Banding Festival Report 3



The evaluation is presented in seven sections: festival preparation, enjoyment and
learning, creativity and opportunity, teamwork and leadership, physical challenge,

technical challenge and player feedback.

Figure Keys: Bar Charts

The numbers on the y-axis show the This horizontal axis represents the
degree to which the players perceived expected mean value of 3.0 (i.e., no
bio-banding to result in more or less of difference from age group games).

an outcome. Each bar illustrates the Bars above and below this line indicate
average value for each maturity group more or less of an outcome during bio-

banded games, respectively
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Coloured bars are used when the average response for a maturity group
differs significantly from the expected value (i.e., 3.0). indicate that
the average value does not differ statistically (P>.05) from the expected value
Green: Early maturing

: On-time
Red: Late maturing
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Figure Keys: Effect Sizes

The symbols represent the observed
difference between the players’
responses and the expected value for
age group games. Values to the right
and left of the zero point represent
more or less of a specific outcome,
respectively

The lines extending from the symbols
represent 90% confidence intervals
around the effect sizes. The lower and
upper tails represent the lowest and
highest possible differences in
outcomes with 90% confidence
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Did you feel more or less likely d /
to get injured than in your age N
group games?
X
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or less than in your age group N .
games? - \
f \1
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Hedges g

The coloured bands represent the size of

the difference between the reported

means and the expected value (i.e., 3).

Middle white band = Negligible difference

Blue bands = Small difference
Red bands = Moderate difference
Outer white bands = Large difference
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The central vertical line represents no
difference between the players’
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for age group games. If the confidence
interval passes through this line then
the observed difference is not
statistically significant.



Festival Preparation

Did the coach discuss individual targets with you before the
festival?

The majority of early and on-time maturing players reported that their coach discussed
individual targets with them prior to the bio-banding festival, however, less than a fifth

of late maturers received targets from their coach.
Early Maturers On-time Maturers
=Yes = No =Yes = No

Late Maturers

=Yes = No
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Percentage

Did the club have bio-banding sessions before the festival?

Based on the players’ responses, four clubs organised bio-banding training sessions
prior to the festival (Aberdeen, Celtic, Hearts and Motherwell), three did not (Dundee,
Kilmarnock and St Mirren), and it was unclear for four of the clubs (Dundee United,
Falkirk, Hibernian, Rangers). No players from Ayr United completed the questionnaire.

100%

80%
60%
40%
20%
0 - [ | I

Yes No Yes No Yes No Yes No Yes No Yes No Yes No Yes No Yes No Yes No Yes No

xX

Aberdeen  Celtic Dundee  Dundee Falkirk Hearts  Hibernian Kilmarnock Motherwell Rangers St Mirren
(N=29) (N=26) (N=1) United (N=2) (N=13) (N=6) (N=21) (N=7) (N=11) (N=20)
(N=12)
Club
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Enjoyment and Learning

On-time and late maturing players enjoyed the bio-banding games less than their

regular age group games. Late maturers perceived less risk for injury during bio-

banding, which is logical considering the format allows them to be more physically

dominant than in age group games. Only early maturers felt less pressure to win but

both early and on-time maturers felt less nervous playing in the bio-banded games.

Early and on-time maturing players reported experiencing significantly more novel

challenges during the bio-banding games than during age group games.
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Enjoyment and Learning: Effect Sizes

Were you more or less likely to
experience new challenges
than in your age group games?

Did you feel more or less
pressure to win than in your
age group games?

Were you more or less worried
about performing well than in
your age group games?

Did you feel more or less
nervous than in your age
group games?

Did you feel more or less likely
to get injured than in your age
group games?

Did you enjoy yourself more
or less than in your age group
games?

»

-0.5
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Creativity and Opportunity

The bio-banded format forced all players to adapt their playing style, and this was

especially the case for later maturing players, which is consistent with previous

research. Playing against younger, more physically matched peers affords late

maturers the opportunity to be one of the best players on the pitch. It also makes sense

why they reported taking more risks than during their age group games, whereas early

maturers did not. On-time maturing players reported putting in slightly more effort to

be competitive during the bio-banding games and also took more risks than in their

regular age group games.

Did you
have to put
in more or
less effort

to be
competitive
than in your
age group
games?

Did you
play with

more or

less
creativity
than in your

age group
games?

Did you
have more
or less
opportunity
to be one
of the best
players
than in your
age group
games?
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Were you
more or
less likely
to change
your
playing
style than
in your age
group
games?

Were you
more or
less likely
to take
risks than
in your age
group
games?
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Creativity and Opportunity: Effect Sizes

Were you more or less
likely to take risks than in
your age group games?

Were you more or less
likely to change your
playing style than in your
age group games?

Did you have more or less
opportunity to be one of
the best players than in
your age group games?

Did you play with more or
less creativity than in your
age group games?

Did you have to put in
more or less effort to be
competitive than in your
age group games?

»

»
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Teamwork and Leadership

Neither early, on-time or late maturers felt as though they had to rely on their
teammates significantly more or less than during age group games, although usually
it is expected that early maturing players would have to rely more on their older
teammates to succeed. On-time and especially late maturing players were more likely
to take on a position of leadership within their bio-banded team. Bio-banding provides
late maturers the opportunity to guide and mentor younger players, which are
important skills for a well-rounded footballer. As expected, late but not early maturing

players reported having more involvement in play compared to their age group games.
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Early  On-time Late Early  On-time Late Early  On-time Late
Dldelyognha(\)/erto Were you more Did you have
t rely t you or less likely to more or less
eammates more take on a involvement in
or less to

succeed than in
your age group
games?

leadership role in
your team than in
your age group
games?
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Teamwork and Leadership: Effect Sizes

Did you have more or
less involvement in play
than in your age group
games?

Were you more or less
likely to take on a
leadership role in your
team than in your age
group games?

Did you have to rely on
your teammates more
or less to succeed than
in your age group
games?

-1 -0.5 0 0.5
Hedges g

x =Early A =On-time e = Late
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Physical Challenge

The early, on-time and late maturing players all reported being more competitive in

physical challenges during bio-banding games than they would be during their usual

age group games. It therefore appears that all players embraced the physical

challenge associated with playing with and against different players in the bio-banded

format. Late maturing players found the bio-banding games less of a physical

challenge and were able to rely on their physical skills more than during their age

group games, which is consistent with previous research. Taking away the physical

disadvantages experienced by late maturers by playing them against younger,

physically matched peers allows them to express their physical capabilities. Contrary

to previous research, early maturing players did not report being able to dominate the

games less than they usually would during their age group games.
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physical
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more or less
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physical skills
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speed) than
in your age
group
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Physical Challenge: Effect Sizes

Was it more or less difficult
to dominate the game
physically than in your age
group games?

Were you more or less
competitive in physical
challenges (tackling,
heading) than in your age
group games?

Did you have more or less
of a physical advantage
over other players than in
your age group games?

Did you rely more or less
on your physical skills
(strength, power, speed)
than in your age group
games?

Were the bio-banded

games more or less of a
physical challenge than
your age group games?
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Technical Challenge

Only on-time maturing players found the bio-banding games a greater technical

challenge, however, both on-time and late maturers reported using their technical skills

more than during age group games. Surprisingly, players early in their maturation did

not report having to use their technical skills more or less than in age group games.

On-time and early maturers had less time to play the ball and make decisions during

the bio-banded games. For the early maturing players, this is consistent with previous

research. Taking away the physical advantages afforded them by playing them against

older, physically matched peers forces them to focus more on the technical aspects of

their game.
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Technical Challenge: Effect Sizes

Were you more or less
able to make runs with
the ball than in your age
group games?

Did you have more or
less time to make
decisions than in your
age group games?

Did you have more or
less time to play the ball
than in your age group
games?

Did you use your
technical skills more or
less than in your age
group games?

Were the bio-banded

games more or less of a
technical challenge than
your age group games?
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Player Feedback

Can you describe anything you liked about the bio-banded
games?

Examples of what players liked and their respective maturity timing (i.e. early, on-time
or late) are presented below. Please note that the most commonly mentioned aspects
such as players being of a similar size and physicality, playing with different players

and the novel challenges were mentioned multiple times but are only presented once.

Experience
“It was fun” [On-time]
“Different challenges” [Late]

“Enjoy the physical challenge” [Early]

Festival Format
“‘Number of matches, length of matches” [Early]
“Playing loads of games of football” [On-time]

‘I enjoyed the tight pitches as is tested our technical ability’s” [Early]

Pace of Matches
“Fast paced” [On-time]
“The intensity” [On-time]

“More attacking and end to end than a normal game” [On-time]

Opponents and Teammates
“More chance to play against other players that you usually don’t play against” [On-
time]

“The older players playing with us it encourages me” [Early]

Physical Matchups
“‘Everyone had the same physicality” [On-time]
“Everyone was matched so was down to your technical ability” [Early]

“‘Allowed me to be physically more dominant in games” [Late]
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“Not playing giants” [On-time]

“‘Needed to find other ways to stand out as | could not use my physicality as much”
[On-time]

“Yes no one had a massive physical advantage it was more pure in the sense of

football skill level” [Late]

Technical Aspects

“It was good because it was more of a challenge when making decisions and playing
out because you had less time than an 11 side game” [On-time]

“Can shoot more” [Early]

“More time on the ball” [Late]

“I played more minutes and had more touches of the ball” [On-time]

“I could express myself more” [On-time]

“Having the chance to try out a new position” [On-time]

Can you describe anything that you did not like about the bio-
banded games?

Whilst many players did not provide any comments, the following are some of
examples of what players did not like about the bio-banded games along with their
respective maturity timing (i.e. early, on-time or late). It is worth noting that the smaller
number of players and the smaller pitches & goals were repeatedly brought up by

participating players.

Festival Format

“Smaller pitch, couldn’t run as much with the ball to open up play” [On-time]

“It was on the grass and it was very slippery so it affected my gameplay” [On-time]
“It was nine a side and | usually play 11 a side” [On-time]

“Going back to playing on a 7-a-side pitch” [Late]

“Small goals” [On-time]

“Could of played longer time games” [On-time]

“‘Don’t like the format of 3 games” [Late]

Opponents and Teammates
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“Not being used to playing with players that | haven’t played with before” [On-time]
“‘Under developed players” [Late]

Not Challenging Enough
‘I want a challenge with people taller and see how | can cope” [On-time]

“...little opportunity for challenge and personal development” [Late]

Physical Matchups

“Prefer to play with players of all sizes” [Early]

Technical Aspects

“Not getting the ball as much” [On-time]
‘Less game time” [Late]

‘I had less time on the ball” [Early]
“Less technical games” [On-time]

“I think it takes the technicality away a little bit [On-time]

What can we do to improve the bio-banded games?

Some suggestions from players as to what they thought could be improved and their
respective maturity timing (i.e. early, on-time or late) are presented below. Again,
please note that the majority of responses referenced increasing the number of players

per team, the pitch size and the goal size.

Festival Format

“‘Make it 11v11” [Early]

“For group 3, put bigger goals and bigger pitch” [Early]
“Bigger pitch” [Late]

“‘Longer games” [On-time]

“11 aside game 11s goals size 5 balls” [On-time]
“More teams but shorter games” [Early]

“Do them more often with different boys” [Early]

“Even out the teams into more to get more game time” [Early]
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Tournament
“Something to win” [On-time]

“Add more teams and semi-final and final” [On-time]

Clarity
“Give us an understanding of why it is being done etc.” [On-time]
“It seemed like in some teams that there were people who shouldn’t have been in my

group” [Early]

Would you like bio-banding games and training sessions to be
organised more regularly?

Just under half of early and on-time maturing players said they wanted bio-banding
games and training sessions to be organised alongside their regular age group games.
Just over a quarter of late maturers said they wanted bio-banding to be integrated

alongside their age group games.

Early Maturers On-time Maturers
= Yes = No = Yes = No
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Late Maturers

= Yes = No
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Conclusions

Consistent with previous research, the results of the current evaluation display benefits
of bio-banding for early, on-time and late maturing players. Players frequently reported
enjoying the new challenge that came with playing against different players in the bio-
banded format, as well as the fact that everyone on the pitch was of a similar size and
physicality. All players reported having to adapt their playing style during the more
physically matched games, and facing new challenges was an aspect that many
players enjoyed about the festival. For late maturers, the games were less of a physical
challenge and so they reported being more involved in play and feeling at a lower risk
for injury than during their age group games. They also reported having more
opportunities to take risks and to take up positions of leadership. One late maturing
player commented that he liked that the festival “allowed me to be physically more
dominant in games”, something that late maturers rarely experience during their age
group games. Early maturing players reported feeling less pressure to win when
playing up with older players and experienced significantly more new challenges than
in their age group games. The bio-banding games also afforded early maturers less
time to play the ball and make decisions compared to their regular age group games.
This is summed up in this response from an early developing player: “everyone was

matched so (it) was down to your technical ability”.

The bio-banded format did not lead to players playing with more or less creativity than
age group games and players did not report making more runs with the ball. The latter
may be explained by the constraints felt by players due to playing on smaller pitches
than they are used to. Whilst a few players embraced the challenge that the smaller
pitch afforded them (“I enjoyed the tight pitches as is tested our technical ability’s”,
early maturing player), many did not enjoy playing in smaller teams, with smaller goals
and on smaller pitches. This may explain why on-time and late maturers enjoyed the
bio-banded games less than their age group games and why the majority of early, on-
time and late maturing players would not like bio-banding sessions and matches to be
organised more regularly. Although, it is worth mentioning that the very small
percentage of late maturers wanting bio-banding to be integrated alongside age group

Scottish FA Bio-Banding Festival Report 23



games potentially reflects the stigma that they feel due to ‘playing down’ with younger

players.

One player mentioned that to improve bio-banding events in the future they would like
to be given “...an understanding of why it is being done etc.”. This may be indicative
of the low percentages of players that were given targets by their coach prior to the
bio-banding event. In particular, less than a fifth of late maturing players received
individual targets from their coach which may reflect the view that late maturers should
automatically be able to excel when playing with younger players. Previous research
has shown that in order for bio-banding to be effective, education around the basic
principles of growth and maturation and bio-banding are required to help coaches and

hence players get the most out of bio-banded games.

In conclusion, the findings of this evaluation suggest that bio-banding, as an adjunct
to age group competition, has a number of benefits for early, on-time and late maturing
players. Whilst not all players would like bio-banding games and training sessions to
be organised in the future, their responses were likely skewed due to the pitch
constraints that were necessary for a festival of this magnitude. Nevertheless, as part
of an integrated and diverse games programme, bio-banding has the potential to offer
players within Club Academy Scotland a unique set of challenges that promote

physical, technical, psychological and social development.
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