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Nurturing excellence from pool to podium




Preface

Canada Artistic Swimming was first introduced to “Shaping the Ideal NSO”, a guide published by Sport for Life (S4L)in 2014.
The guide recommended four steps for National Sport Organizations (NSOs) to follow as they “integrate Long-Term Athlete
Development (LTAD)into their core operations”. The four steps are further broken down into 21 components and 24 actions,
and Sport Canada has linked completion of these identified actions to NSO funding support. Diligently, Canada Artistic
Swimming followed these recommendations and implemented a National LTAD Implementation Task Force, comprised of
one LTAD representative from each province, to begin the implementation of the components and actions.

In 2015, Canada Artistic Swimming initiated work on these components and actions by re-writing the existing Canada
Artistic Swimming LTAD Framework, piloting the entry-level participant AquaGO! program in 17 clubs across Canada,
developing the L2T and T2T competitive training programs, and collaborating with PSO Members to produce phase 1 of
PLAN 42, a Federal-Provincial-Territorial supported project on aligning the judge’s skill assessment matrix with the athlete
skill development matrix. Throughout 2015-2016, Canada Artistic Swimming gathered feedback and recommendations for
phase 2 of the AquaGO! program and Learn to Train Competitive program implementations via online surveys and e-
meetings.

In the early part of 2016, as the updated Framework was being completed, S4L distributed a supplemental resource to
“Shaping the Ideal NSO”, entitled "Milestones: A Supplement for Shaping the Ideal NSO”. The supplement aims to:

Describe what the actions look like

Define milestones for the 24 action areas

Provide “Indicators of Quality”for these actions

Help guide NSO LTAD Leads, Sport Canada Officers, and Sport for Life LTAD Experts
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These steps, components, and actions are the essential building blocks for improving the quality of sport and physical
activity in Canada.

The actions outlined by S4L for updating the original sport-specific framework LTAD framework are:

A rationale supporting the NSQO's need to renew the LTAD framework
Implications of the 10 Key Factors’ specific to the sport

General stage by stage overview

Detailed Athlete Development Matrix

Implications for key stakeholders

Summary

S

The “Indicators of Quality” can be viewed on p. 69-73 of the “Milestones: A Supplement for Shaping the Ideal NSO” document
- (http://canadiansportforlife.ca/resources/milestones-supplement-shaping-ideal-nso)
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Our framework resource will be measured against S4L's “Indicators of Quality”and all actions must meet or exceed
expectations. These indicators of quality have been reflected in the content and design of Canada Artistic Swimming's
Long-Term Athlete Development Framework 2.1, which introduces the guiding principles for change that will be
implemented by Canada Artistic Swimming over the next quadrennial and beyond (see Implementation Plan on page 57).


http://canadiansportforlife.ca/resources/milestones-supplement-shaping-ideal-nso
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INTRODUCTION

Dear Coaches / Club Executives / Provincial and Territorial Sport Organizations (PTSO’s) / Aquatic
facilities / Municipal Sport Organizations / Community Sport Organizations / Officials / Parents

Canada Artistic Swimming is committed to collaborating with its partners, members and registrants to create a unified "Artistic
Swimming in Canada” family. Our strategic goal is to a build a structure where every person involved in artistic swimming in
Canada is connected by the sport’s governing body. With all participants in the sport connected, the sport as a whole will be in a
stronger position to deliver a solid program aligned with Sport for Life and Sport Canada and the four pillars of the Canadian
Sport Policy.

We hope this information will be of benefit to you in your attempt to focus on the development of artistic swimmers as they begin
their journey to enjoying artistic swimming, no matter what level of success they achieve as either an amateur or professional
athlete, as a lifelong sport.

This resource is an update of Canada Artistic Swimming Long-Term Athlete Development that, in the spirit of “Kaizen” or
continuous improvement, builds on the original 2006 Canada Artistic Swimming Long-Term Athlete Development manual. It
reflects both newer information, new programs, and lessons learned as Canada Artistic Swimming has worked to implement
fundamental changes in the way quality sport is designed and delivered within artistic swimming. It is a work in progress, and as
such, will continue to evolve. Enclosed you will find information pertaining to Canada Artistic Swimming's Long-Term Athlete
Development Framework 2.1and how to use it for the purpose of creating a development plan or philosophy for your club or
association.

Canada Artistic Swimming believes every athlete should have the chance to participate in the sport of artistic swimming, to learn
the skills of the sport, and be given the opportunity to achieve a sense of accomplishment through their participation. The goal of
Canada Artistic Swimming is to ensure a meaningful, enjoyable experience for all athletes at all levels, by offering programming
that allows our athletes to go about achieving the highest levels possible the right way, thus allowing them a better chance to
succeed at the highest level of our sport. Canada Artistic Swimming's programming objectives are athlete-centered, without
excluding considerations regarding financial and travel obligations.

Canada Artistic Swimming's Long-Term Athlete Development Program Objectives:

Standardize artistic swimming programs offered in pools across the country.

Offer inclusive programs for all.

Align programming with LTAD principles & teach the skills of the sport.

Offer opportunities for athletes to achieve a sense of accomplishment at the level of participation chosen.
Offer opportunities for athletes to participate at the highest levels of the sport.

R

The information in this document is meant to help artistic swimming clubs, organizations and aquatic facilities determine what
their needs are and what programs they have at their disposal for the development of a successful artistic swimming program.

Important Note - Coaches are expected to:

X Read the whole document to understand progressions from stage to stage.

X Identify the optimal training for your athletes.

X Identify if an athlete moved up a stage and he/she was not ready for that stage, and to identify remedial
programs to minimize the gaps.
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ATHLETE DEVELOPMENT - 5 PILLARS OF SUPPORT

The primary audience for LTAD is coaches and instructors. While the coaching and instruction stream is critical to athlete
development, so too is identifying how the five primary stakeholder groups {athletes; instructors/coaches; officials; parents; and
facility owners/operators) will benefit most from this guide.

Stakeholder

Benefits of LTAD Framework:

By reading this document, the stakeholder

will further understand:

Athletes

Instructors
& Coaches

Officials

Parents

Facility Owners
& Operators

Athletes will benefit by understanding the big picture

behind LTAD and what the document aims to achieve.
Regardless of skill level, all athletes fall into the grand
scheme of creating champions for life.

A highly skilled athlete will have a difficult time
maximizing his or her potential without the assistance
of experienced, trained and certified instructors and
coaches. These professionals understand all facets of
the sport and have developed their own unique
teaching methods. Forinstructors and coaches, this
document should act as a guide and an educational
reference tool as participants’ progress through the
stages of development.

Athletes require experienced, trained and certified
officials to assess their skills. These skilled volunteers
understand athlete development and have acquired
skills to properly assess all levels of the sport. For
officials, this document should act as a guide and
reference tool to better understand how participants
progress through the stages of development.

Parents are the primary source of encouraging
enjoyment, confidence and physical activity -
especially in the earlier stages of athlete
development. LTAD will help parents understand the
challenges of physical literacy and how best to
promote a healthy and active lifestyle. In the later
stages, parents can use the document as a guideline
to understand where their child is at competitively
and also what could happen next.

Aquatic facilities and municipal pools are often the
place where children first learn to swim and to artistic
swim! With such a large outreach, these facilities play
very important roles in the implementation of
activities covered in LTAD.

X  The athlete development pathways made available
to pursue the sport.

X How to mentally and physically prepare for the
challenges, failures and successes of competition.

X  The suggested benchmarks for measuring
success against his/her peers.

X Therecommended pathway to develop athletes at
all levels, including high performance athletes

X The framework put forth by Canada Artistic
Swimming and the National Coaching Certification
Program (NCCP)

X Where each type of instructor or coach fits into
the educational framework of artistic swimming in
Canada

X Therecommended pathway to develop athletes at
all levels, including high performance athletes

X The framework put forth by Canada Artistic
Swimming and FINA

X Where each type of official fits into the
educational framework of artistic swimming in
Canada

X Thedifferences between the stages of emotional,
physical and mental development

X Therequirements for suggested methods of
helping children learn to grow in all facets of their
development - physical, emotionally, cognitively
and socially

X Howto help teach their child to choose the
pathway best suiting their abilities, needs and
aspirations

X How to support the direction and pathway chosen
by the child

X The need for facilities to implement programs
fitting within the LTAD umbrella

X The benefits of facilities aligning with
neighbouring clubs, schools, etc. in their
community

X How to educate interested parties, such as
parents and staff on the athlete development
benefits and goals covered in LTAD
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IN & OUT OF SYNC: STATE OF THE NATION

To address the current state of Canada as an artistic swimming nation, we must first reflect on the current artistic swimming
system, both its successes and its shortcomings. This analysis was gathered from a number of resources; questionnaires, results,
as well as information regarding the current landscape of sport in Canada, available from Sport for Life Society resources.

successes:

V Thereis aformalized athlete talent identification strategy

V  Performance optimization research has provided improved knowledge on skill development

V  The nation has dedicated and passionate coaches, officials and staff (NSO/PS0) committed to improvement
V Leadingin highlight development

\%

\%
allowing males to compete in sanctioned international competitions

Shortcomings:

C Developmental athletes over-compete and under-train

C Advanced training and competition programs are

superimposed on young developing athletes
C Preparation is geared to the short-term outcome -
winning/placing - and not the process of developing the
athlete
C Chronological rather than developmental age is used in
training and competition planning
C Coaches largely neglect the sensitive periods of accelerated
adaptation to training
C Fundamental movement skills and fundamental sports skills
are not taught properly or consistently across the country
C The most knowledgeable coaches work at the elite/national
level, while less knowledgeable instructors or volunteers often
coach at the developmental level where quality, trained
coaches are essential for optimum athlete development
C Parents are not educated about physical literacy and CS4L-
LTAD
C The developmental training needs of athletes with a disability
are not well understood
C The competition system is not aligned with athlete
development
C Talentidentification, talent development and talent transfer
are not fully understood and misused
C Thereis nointegration between physical education programs
in the schools, recreational community programs and elite
competitive programs
C Athletes encouraged to specialize too early in an attempt to

There are multiple professional career opportunities that an athlete can pursue after their amateur career, including working

as a professional artistic swimmer

Introduction of the FINA World Series in 2017, and Mixed Duet has been officially included in the FINA structure as of 2016,

attract and retain participants

T £ £ £ gsgs1g

=

Poor movement abilities and athleticism

Lack of proper fitness

Limited skill development due to under-training
Poor habits developed from over-competition
focused on winning

Artistic swimmers may not reach full potential due to
inappropriate programs

Children not having fun as they play adult-based
programs

Alack of systematic development in the next
generation of international athletes

Athletes pulled in different directions by school, club
and provincial teams because of the structure of
competition programs

Remedial programs, implemented by provincial and
national team coaches to counteract the
shortcomings of athlete preparation

Fluctuating national performance due to poor
understanding of talent development, identification
and transfer within a developmental pathway
Athletes failing to reach their genetic potential and
optimal performance level

Failure to reach optimal performance level in
international competitions

Canada Artistic Swimming's Long-Term Athlete Development Framework 2.1- last revised April 2019 7



Where do we want to be?

A National Athlete Development Matrix describing in detail the optimal sequencing and timing of all learning and training
activities required to ensure each new skill or training stimulus is built on a solid foundation of previously acquired
competencies, or previously developed physical capacities.

A deep pool of athletes who are resilient, durable and determined.

Programs that emphasize aquatic and physical literacy, creating confident and competent athletes, with proper movement
abilities and athleticism.

Young athletes having FUN through the delivery of child-based programming.
Athletes with improved fitness and skill performances due to appropriate training.

Athletes who reach their genetic potential and optimal performance level with safe, effective programming that minimizes
injuries.

A developmentally appropriate competition system with appropriate judging criteria and competitive events.

A competitive stream that progresses based on the athlete’s accomplishment of skills and performance achievements.
Animplemented and well understood Podium Pathway for targeted artistic swimmers.

Routines and figures aligned with Canada Artistic Swimming's identified Winning Style of Performance.

Offering enhanced training environments for targeted athletes that include access to state-of-art training facilities and world-
leading coaches, and that advance support in technology, research, sport science and sport medicine. Enhanced training

environments have the required quality daily training hours to achieve competition results and gold medal profile indicators.

Athletes are supported in their chosen pathway of development, and encouraged to achieve their potential at the highest level
of the sport they wish to realize.

No remedial training programs will be required by our provincial and national team coaches.

Consistent Podium Performances at National and International competitions
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KEY FACTORS INFLUENCING ATHLETE DEVELOPMENT

Long-Term Athlete Development is based on sport research, coaching best practices, and scientific principles. LTAD expresses
these principles, research and practices as 10 Key Factors essential to athlete development.

3. Developmental 5. Mental, Cognitive
1. Physical Literacy 2. Specialization : A Z 4. Sensitive Periods and Emotional
9 Development
. 10. Kaizen -
6. Periodization 7. Competition e Excellt::nce [l T Allgr!ment Continuous
Time and Integration
Improvements
Figure 1: Fundamental Movement Skills and
Fundamental Sports Skills
Physical Literacy

“Physical literacy is the motivation, confidence, physical competence,
knowledge and understanding to value and take responsibility for
engagement in physical activities for life.”

- The International Physical Literacy Association, May 2014

Balance Jumping Climbing

—
-
Physical literacy is the mastering of fundamental movement skills and w

fundamental sports skills that permit a child to read their environment " o e
and make appropriate decisions, allowing them to move confidently and 3 ' i
with control in a wide range of physical activity situations.

Dribbling ickin i Hitting Catching

CS4L Long -Term Athlete Development Matrix v. 1.0 2015

What does this mean in artistic swimming?

By ensuring aquatic and physical literacy is accomplished, athletes have the confidence and competence to continue their
development as an artistic swimmer as well as achieve success in a number of other sports and fitness, promoting active for life.

Aquatic Literacy=  Artistic Swimming Waterpolo Kiteboarding Sailing
Swimming Kneeboarding Scuba Diving Canoeing

Diving Water-Skiing Paddle Boarding Kayaking
Rowing Windsurfing Snorkeling

Developing artistic swimmers that are proficient in aquatic and physical literacy reduces the remedial training required in the Train
to Train, Train to Compete, Learn to Win, and Perform to Win stages. Athletes in these stages spend a significant portion of their
daily training environment on land working on core strength, flexibility, speed and strength development, aerobic and anaerobic
endurance, and finally in land drill perfecting routine movements and timing. Being physically literate is directly linked to the
success of an artistic swimmer and their chosen path of development. In 2014, national physical skills testing had athletes scoring
a national average of 75% on testing, which demonstrates the need to greatly improve this area of training.

Canada Artistic Swimming's Long-Term Athlete Development Framework 2.1 - last revised April 2019



KEY FACTORS INFLUENCING ATHLETE DEVELOPMENT

Specialization

Sports specialization is defined as intense training in one sport while excluding others. Sports can be classified as either early or
late specialization. Well-known early specialization sports include artistic and acrobatic sports such as gymnastics, diving and
figure skating. These differ from late specialization sports in that very complex skills are learned before maturation since they
cannot be fully mastered if taught after maturation.

What does this mean in artistic swimming?

Artistic swimming, due to the highly complex skills could be considered as early specialization, however, the peak performance for
artistic swimmers occurs in the mid-twenties, compared to late adolescence for true early specialization sports. In analyzing the
average age of podium teams at the Olympic Games(1996-2016), the average age is 24.1years. Artistic swimming is therefore
considered an “Early Entry - Late Specialization” sport. Athletes desiring to compete on the international stage need to
demonstrate the mastery of specific competencies such as suppleness, speed, fundamental movement skills and sport-specific
skills at an early age, typically before their growth spurt.

Further, the Learn to Train stage (8-9 to 11-12 years old) is an important stage for artistic swimming due to the sports’ highly
kinaesthetic nature and the mastery of such skills listed above (suppleness, speed, fundamental movement skills and fundamental
sport skills). Athletes at this stage will learn, develop and acquire the technical sport skills required to pursue a lifelong career in
artistic swimming and/or transfer to another sport. It is important that athletes not focus on artistic swimming all year round.
Exposing athletes to multiple sports at this stage will strengthen fundamental sports skills (run, jump, move), reduce overuse

injuries, and build a better all-round athlete.

Developmental Age

Developmental age, refers to a child's stage of physical, mental, emotional and intellectual maturity. Children of the same
chronological age can differ by several years in their level of biclogical maturation. Growth, development and rate of maturation is
the result of a complex interaction of genes, hormones, nutrients and the environments (physical and psychosocial) in which the
individual lives. This combination of factors regulates the child's physical growth, neuromuscular development, sexual maturation,
mental, cognitive and emotional development, and general metamorphosis during the first two decades of life.

Key definitions related to Developmental Age:

Growth: observable step-by-step
changes in quantity & measurable
changes in body size (Height, Weight,
Fat %, etc.).

Maturation: qualitative system
changes (structural & functional)in the
body’s progress toward maturity such
as the change to cartilage to bone in
the skeleton.

Chronological Age: number of years
and days elapsed since birth.

Relative Age: refers to differences in
chronological age among children born
in the same sport program year. Ex):
age-group classification based on age as
of December 31° of a year - can lead to a
December born athlete being almost one
year less developed than a January born
athlete.

Skeletal Age: maturity of the skeleton
determined by the degree of ossification
of the bone structure (how far have bones
progressed from cartilage to bone, not
necessarily in size).

Canada Artistic Swimming's Long-Term Athlete Development Framework 2.1- last revised April 2019

Training Age: refers to the age
where athletes begin planned,
regular, serious involvement in
training.

General Training Age: refers to the
number of years of trainingin
different sports

Sport-Specific Training Age:
refers to the numbers of years an
athlete has been training in one
particular sport.
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KEY FACTORS INFLUENCING ATHLETE DEVELOPMENT

What does this mean in artistic swimming?

Athletes, parents, and coaches must understand the implications of an athlete’s growth and that there can be large variations in
age of the onset of adolescence for both males and females. Figure 2 shows the difference in average age during growth spurts
for males and females.

Parents and coaches should measure the athlete’s growth to identify if an athlete is considered
early, average or late maturation in order to design appropriate expectations, instruction,
coaching and competition programs in relation to optimal trainability and readiness during the
Learn to Train{ages 8-11) and Train to Train (ages 11-15) stages. Early developers may begin their
adolescent growth spurt two or more years earlier than the gender- specific average, and some
late developers may be two years behind the average. Figure 3 shows that variations in the age
of onset of the adolescent growth spurt has its greatest impact on the duration of the Learn to
Train Stage.

Athletes each at The variation in the onset of the adolescent growth spurt for early, average and late males and
artistic swimming age 10 females is shown schematically in Figure 3.
Figure 2: Typical adolescent growth spurt for males and females and LTAD Stages How to monitor growth:

PeakHelgy e Step 1: As soon as a child turns 6 years of age,

measure height every three months.

Train to Compete Train toWin Active for

Life Step 2: Produce a chart with height on the
soestpuberyis vertical axis and age on the horizontal axis
(e
0 1 2 3 4 5 6 7 8 9 0 1 12 13 14 15 16 17 18 19 20 21 22 .
Chronological Age (Years) Step 3: As soon as the parent/coach notices a
Peak Height Velocity small deceleration in growth followed by

acceleration in growth, start to measure arm
span as well as the height of the athlete.

’

o e _ T Measurements of torso length can also be done
highly variable while the athlete is sitting on the floor next to a
0 1 2 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17 18 19 20 21 22

wall with bent knees (90 degrees). The average
age for girls in this period of development is 10

Chronological Age (Years)

CS4L Long-Term Athlete Development Matrix v. 1.0 2015

years.
Figure 3: Variation in onset of adolescent growth in males and females Step 4: Charts should be developed to display all
/N three measurements (height, arm span & torso
'f\x/ ;e \ length). Consistent acceleration in growth should
Males N/ //Ne‘?’ \ be noticed at this time. The athletes’ training
g/ must be adapted according to the sensitive
- BN | Periodsoftrainability.
0 1 2 3 4 5 6 7 8 9 0 1 2 13 14 15 16 17 18 19 20 21 22 Step 5’ PHV IS the hlgheSt rate Of grOWth
Chronological Age _ _ acceleration. After PHV is attained, a
Peak Height Velocity . . . q
P deceleration in growth will happen. Continue to
w® monitor growth for 12 to 18 months after PHV.

/,/\ @96\ The athletes’ training must be adapted according

Females o L we \\ to the sensitive periods of trainability. The

Late Developer Female hzﬁ__ growth spurt can last anywhere from 1.5 years
I N (for rapid transit) to 3-5 years (for slow transit).
. | Typically a girl grows on average 6¢m in the Tst
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

year of her growth spurt, 8cmin the 2nd year, and
6cmin the 3rd year.

Chronological Age

CS4L Long-Term Athlete Development Matrix v. 1.0 2015
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KEY FACTORS INFLUENCING ATHLETE DEVELOPMENT

Coaches and parents should also demonstrate a
thorough understanding of the phases of growth
spurt during adolescence {Figure 4):

Onset of growth spurt

Period of rapid acceleration in growth

Peak height velocity (fastest rate of growth)
Period of rapid deceleration in growth
Period of slow deceleration in growth
Cessation of growth

O O O Ox O O

Onset of adolescent growth spurt

Figure 4: Phases of the adolescent growth spurt

Phases of growth during adolescence

Peak Height Velocity

Period of rapid acceleration in growth

Period of slow deceleration in growth

‘/‘/ Cessation of growth

-

«—— &
Adolescent
growth spurt

CS4L Long-Term Athlete Development Matrix v. 1.0 2015

Further, by measuring the growth of their athletes, coaches and parents can track the beginning of the growth spurt, as well as
the peak of the growth spurt (Peak Height Velocity or "PHV"), which are critical landmarks for reactive periodization and
ensuring coaches train their athletes appropriately as per their development. Team training can occur with respect to the
technical, tactical and choreographic abilities, but the physical skills{stamina and strength), psychological and life skills must
be trained based on the growth of each individual athlete (Figure 5). The periods of accelerated adaptation are explained in the

next key factor.

Figure 5: Relationship between periods of accelerated adaptation to training and
pubertal status

Peak Height Velocity (PHV)

i 1 1 Score of 15-17 !
] Scoreof 5-7 ! L |
e ke e T S S——
L AN | ittt 1
) FMSand FSS Development®* Q ™ Scoreof 18-20 _E
N e
<]
Y Suppleness (Flexibility) ‘\

Q Strength

CANADIAN .
<3 Sport forLife
© 2018, 2015 ColinFigas
** Fundamental movement skills and foundation sport skills

* Based on scores from the Canadian Sport for Life Puberty Self-Report Questionnaire

CS4L Long-Term Athlete Development Matrix v. 1.0 2015
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Coaches need to have a HIGH understanding
of the developmental age and how to
measure the athlete’s Peak Height Velocity
“PHV” or use the self-assessment of puberty
(appendix 3), to ensure appropriate training
for each athlete occurs.

Artistic swimming must also take into
consideration developmental age in relation
to its rules regarding “artistic swimming age”
for competition. Since the rule for
competitive age is based on the age of a
competitor as of December 31 of the calendar
year of the competitive season, artistic
swimming must consider the concept of a
minimal age that is appropriate for
competition.
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KEY FACTORS INFLUENCING ATHLETE DEVELOPMENT

Sensitive Periods

A sensitive period is a broad timeframe or window of opportunity when the learning of a specific skill or the development of a
specific physical capacity is particularly effective. The entire period of childhood can be viewed as a sensitive period for mastering
fundamental movement skills.

Trainability during the sensitive periods of accelerated adaptation to training refers to the body's responsiveness to training stimuli
at different stages of growth and maturation. The physiological systems of the athlete can be trained at any age, but there are
sensitive periods when individuals are especially responsive to specific types of training. The ten S's have been identified as
important to building a complete and holistic plan for developing athletes.

The 10 S’s of Training and Performance include five basic physical capacities:

Suppleness
(Flexibility)

Stamina

) Strength Speed Skill

Beyond the five physical capacities, there are five general S's that complete the holistic development of the athlete:

Structure/ . .
p(S)ychology Sustenance Schooling Socio-cultural
Stature

Each of these 10 capacities is trainable throughout an athlete’s lifetime. However, research shows that there are sensitive periods
of accelerated adaptation to training when each of the first five capacities is especially receptive to training. If these sensitive
periods are missed, the athlete may never grow to have as much stamina, strength, speed, skill and suppleness as they could have
had. There are also other considerations in trainability.

The sensitive period of accelerated adaptation for training stamina begins at the start of the growth spurt until
Stamina the end of the rapid deceleration of growth. Athletes need increased focus on aerobic endurance training during
(endurance) their rapid acceleration of growth, and they should be progressively introduced to aerobic power as their growth
rate decelerates.

Girls and boys have one sensitive period of accelerated adaptation for training strength, but they begin at
different times. For boys the period begins 12-18 months after PHV, for girls the sensitive period isimmediately
after PHV or at the onset of menarche.

In both boys and girls, there are two sensitive periods of accelerated adaptation for training speed. For girls the
first sensitive period occurs between ages 6-8 years, and the second occurs between 11-13 years. For boys, the
first sensitive period occurs between ages 7-9 years, and the second occurs between 11-13 years. During the first
sensitive period, training should focus on developing agility and quickness of segments; during the second
sensitive period, training should focus on developing the anaerobic alactic energy system.

Girls and boys both have one sensitive period of accelerated adaptation for training skill. For girls, the sensitive
period is between ages 8-11 years. For boys, the sensitive period is between ages 9-12 years. These years are often
referred to the “skill-hungry years”. These ages are approximate. For both girls and boys, the sensitive period for
training skill ends at the onset of the adolescent growth spurt. With the sudden acceleration in growth in bones
and muscles, there is a commensurate decrease in physical coordination that significantly impedes skills learning
and practice for the duration of the growth spurt.

The sensitive period of accelerated adaptation for training suppleness occurs between ages 6-10 years in both
girls and boys. However, attention to flexibility should continue during the growth spurt and beyond to prevent
injuries as bones, muscles, tendons and ligaments grow.

Suppleness
(flexibility)

Canada Artistic Swimming's Long-Term Athlete Development Framework 2.1 - last revised April 2019 13



KEY FACTORS INFLUENCING ATHLETE DEVELOPMENT

Sportis a physical and mental challenge; maintaining high levels of concentration while remaining relaxed with the
confidence to succeed is a skill essential to long-term performance in any sport. Training programs should include
key mental components identified by sport psychologists: concentration, confidence, motivation, and handling
pressure.

{p)Sychology

This aspect of trainability describes the six phases of growth in the human body and links them to the sensitive
periods of accelerated adaptation to training. Stature (individual height)is measured before, during, and after
maturation to track the developmental age of the athlete. By tracking developmental age, coaches can identify the
sensitive periods for training the 5 basic Ss(stamina, strength, speed, skill and suppleness) and adjust training
programs accordingly.

Structure/
Stature

Sustenance recognizes a broad range of components that serve the central purpose of replenishing the body,
thereby preparing the athlete for the volume and intensity required for optimal training. Sustenance addresses
several areas: nutrition, hydration, rest, sleep, and regeneration.

Each athlete’s school needs(school sports, academic load, timing of exams, etc.) must be considered in the design
of training and competition programs. It is essential to have communication and cooperation between the different
coaches who deliver training and competition programs. A good balance needs to be established between all
factors, and coaches and parents should work together to maintain the balance.

The socio-cultural aspects of sport are significant and must be managed through proper planning. Athletes are
socialized through their sport beginning at the community level, and eventually their participation can lead them to a
Socio-cultural diverse array of multicultural experiences if they pursue international competition. Managed correctly, these socio-
cultural experiences can be valuable in broadening the social understanding of athletes, including their awareness of
ethnicity, culture and national diversity.

What does this mean in artistic swimming?

For the training of artistic swimmers to be the most efficient as possible, implementing sound artistic swimming-specific training
throughout the main growth and maturation periods must be a priority, coupled with an understanding and call to action during the
sensitive periods of trainability. This includes a strong understanding of the priority of training suppleness prior to the growth
spurt, and training and improving segmental speed of artistic swimming specific movements as per the chronological ages of the
team. For example, in 2014 a national skills testing pilot (all age groups) resulted in a 66% average score on split testing(to
measure athlete flexibility), demonstrating the need to address this sensitive period of trainability. Canada Artistic Swimming and
its member associations need to ensure that professional development and coach training involves an understanding of the
training of athletic abilities at the right time and stage, and age-appropriate planning and periodization knowledge and strategies.

The sensitive periods of trainability (accelerated adaptation to training) critical for artistic swimming are:

Priority #1 - Coaches must train:

X Suppleness (passive, active and dynamic flexibility) between the age of 6-10 for both males and females
X Segmental Speed between the age of 6-8 and 11-13 for both males and females

Priority #2 - Coaches must train:

X Sport specific skills between the age of 8-11(females) and 9-12 (males), taking into considerations that an early developer will
have a shorter window for this training

Priority #3 - Coaches must train:

X Stamina at the onset of the rapid acceleration of growth until the end of the rapid deceleration of growth.
X Strength immediately following PHV and at the onset of menarche for females, and 12-18 months after PHV for males
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KEY FACTORS INFLUENCING ATHLETE DEVELOPMENT

Mental, Cognitive & Emotional Development

Mental, cognitive and emotional factors are essential to each athlete's development. Not only is holistic development - which
encompasses all of these factors, in addition to physical development - beneficial to the individual, but all of these skill sets are
interlinked. Just as physical and technical skills require long-term and sequential development, so too do the psychological aspects
of athlete development. This includes a range of knowledge sets, such as the underpinnings of fair play and ethical sport, mental
skills for performance, emotional regulation, sequencing and decision-making. Programming should be designed to deliver all
aspects of athlete development in a complementary manner, including mental, cognitive and emotional components.

What does this mean in artistic swimming?

The performance demands of artistic swimming as an individual, a pair, or a team, set a unique competitive environment for
athletes to develop over many years from the Learn to Train to Perform to Win level. Ensuring athletes are provided the proper
mental, cognitive and emotional training is an important factor in holistic athlete development, as well as safequarding those
athletes who may be technically advanced but delayed in emotional growth are not pushed through the development pathway too

fast.

Periodization

Periodization is the systematic planning of athletic or physical training. As a planning technique, it provides the framework for
arranging the complex array of training processes into a logical and scientifically-based schedule to bring about optimal
improvements in performance. Periodization outlines all annual and seasonal training within a logical schedule to bring about
optimal improvements in athlete performance at the right times, while minimizing injury and burnout.

Periodization breaks training into months, weeks, days and individual sessions. It helps coaches organize all aspects of volume,
intensity, frequency, duration and type of training, tapering, peaking and competition, and recovery programs through long-term

and short-term timelines.

Single, double or triple periodization formats follow the same principles, with frequently introduced preventative breaks; that is,
programmed and prioritized recovery and regeneration elements.

Annual Plan

An annual plan works towards peaking for the
goal competition of the year. There are three
periods in the annual plan: preparation,
competition, and transition

Mesocycle

A mesocycle represents a phase of training
with a duration of between 2 - 6 weeks or
microcycles, depending on the sporting
discipline.

Microcycle

A microcycle is typically one week. Each
microcycle is planned based on where it isin
the overall macrocycle.

Preparation Period

This period consists of the general
preparation and specific preparation phases.

Competition Period

This period may contain a few main
competitions each containing a pre-
competitive and a main competition phase.

Transition Period

This period is used to facilitate psychological
rest, relaxation and biological regeneration as
well as to maintain an acceptable level of
general physical preparation.
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KEY FACTORS INFLUENCING ATHLETE DEVELOPMENT

Taper and peaking microcycles are of high importance when creating annual plans. These microcyles are developed to eliminate
fatigue produced by training prior to competition. Properly developed taper and peak microcyles ensure athletes are physically
and mentally prepared to achieve the performance objectives of the competition.

Periodization is a highly flexible tool. When it is used in combination with proper training technigues, athlete monitoring and
athlete evaluation, it becomes an essential component to deliver optimal sport performance and athlete development at all
stages of LTAD.

LTAD addresses this requirement by developing periodization models for all stages, taking into consideration the growth,
maturation and trainability principles that are unique to the primary development stages, the first two decades of life, yet
seamlessly integrate with the subsequent stages of athletic performance and life.

LTAD is typically a 10 to 12 year process that optimizes physical, technical, tactical (including decision making), mental
preparation, the supporting ancillary capacities and life skills. Within LTAD is quadrennial planning; this refers to the four-year
Olympic and Paralympic cycle for elite athletes, and the annual plan, which is based upon identified periods of athletic
preparation, competition and the transition into the next calendar plan.

What does this mean in artistic swimming?

The competition stream of LTAD in artistic swimming is typically a 10 to 15 year process optimizing physical, technical, tactical
(including decision making), mental preparation as well as the supporting ancillary capacities and life skills. The length of the
process is supported by the average age at the 2016 Olympic Games for podium teams being 24.1years, and for podium duets
being 26.5. At the 2015 FINA World Championships, the average age for podium teams being 22.4 years, and for podium duets
being 25.5 years.

It is important that each annual plan is based on identified periods of athletic preparation, taper, competition, recovery and the
transition into the next calendar plan. Coaches are trained to prepare and implement appropriate periodized plans as the athletes’
age/stage of training.

Provincial and National level competitive athletes will be exposed to a single periodization calendar with one major peak. These
athletes will be exposed to five training phases: General Preparation Phase (GPP), Specific Preparation Phase (SPP), Pre-
Competition Phase (PCP), Competition Phase (CP) and a Transition Phase (TP).

National Team and Full-Time Training Group athletes may be exposed to single, double or triple periodized plans based on the
competition calendar and events for that year. An athlete training under a double annual plan, for example, will include eight
training phases: General Preparation Phase (GPP), Specific Preparation Phase (SPP) 1, Pre-Competition Phase (PCP) 1,
Competition Phase (CP)1Peak One, Specific Preparation Phase (SPP) 2, Pre-Competition Phase (PCP) 2, Competition Phase (CP) 2
Peak Two and a Transition Phase (TP).

Of equal importance is the implementation of quadrennial plans for targeted athletes identified as podium potential athletes to
achieve podium success. Podium Potential describes the targeted athlete tracking to podium success based on predictive
competition results and gold medal profile indicators. Athletes with podium potential will be monitored in the enhanced training
environment and tracked in competition to predict progression towards podium success. Athletes, parents and club coaches are
encouraged to understand the concepts of Podium Potential, Podium Pathway, Targeted Excellence and enhanced training
environments.

Canada Artistic Swimming's Long-Term Athlete Development Framework 2.1- last revised April 2019 16



KEY FACTORS INFLUENCING ATHLETE DEVELOPMENT

Competition

Optimal competition calendar planning at all stages is critical to athlete development. At certain stages, developing the physical
capacities take precedence over competition. At later stages, the ability to compete well becomes the main focus.

Stages & Recommended Ratios:

Sync for Life Based on the individual's desire.

Perform to Win 20% training to 80% competition-specific training and actual competition.
Learn to Win 30% training to 70% competition-specific training and actual competition.

Train to Compete 40% training to 60% competition-specific training and actual competition.

Train to Train 60% training to 40% competition-specific training and actual competition.
Learn to Train 70-90% training to 10-30% competition-specific training and actual competition.
All activities FUN-based including some structured competition.

Active Start All activity based on developing physical literacy and child's passion to play and participate.

Key points to consider:

Optimal sport-specific competition ratios are critical.

Level and length of the competitive season should be aligned with the changing needs of the developmental athlete
progressing through LTAD.

1 Actual competition, competition specific training and under-training at the L2T and T2T stages result in a lack of basic
skills and fitness.

f
f

1 The appropriate level of competition is critical to technical, tactical and mental development at all stages.

1 Schedules are often set by organizations and not by the coach and athlete, making optimal training based on periodization
difficult.

1 Optimal training-to-competition ratios must be determined on a sport-specific basis.

1 Whileinternational and national calendars are usually well integrated, a systematic sport-specific competition review
needs to be undertaken periodically to ensure ongoing relevance. This is one of the biggest challenges for team sports in
LTAD design and implementation.

What does this mean in artistic swimming?

The design of age and/or stage relevant competition or assessment/performance systems is a crucial element in the overall
development of individual athletes and the LTAD program as a whole. For example, currently athletes in the Learn to Train stage
may be competing at up to 6 “FINA-style” competitions per season (required or invitational).

Canada Artistic Swimming in partnership with their members and registrants is undertaking competition structure review to

ensure an LTAD aligned competitive structure is in place to optimize and improve athlete development and create an improved
athlete development pathway, whether to international podium or active for life participation.
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KEY FACTORS INFLUENCING ATHLETE DEVELOPMENT

Excellence takes time

How long does it take for athletes to reach the top of their game? About 10,000 hours of training and competing. For most
athletes, that translates into about 10 years. Other evidence indicates that elite athletes require 8 to 12 years of practice to reach
levels of excellence. This translates into an average of 3 hours of daily training, applied practice and competition over 10 years.
Again, this is an average over the span of 10 years. It is not desirable to see children formally “training” in one sport for three hours
every day when they are 7 years old. Training hours increase during adolescence, and this rounds out the average.

Lately, the validity of the 10,000 hours has been questioned. It has been suggested that when athletes specialize in certain sports,
they can achieve excellence in a much shorter period. However, the three or four other sports the athletes participated in before
they specialized have usually not been taken into account.

LTAD emphasizes a multi-sport approach: all former activities should be included as they are an integral part of the 10,000 hours.
Children who play more than one sport see improved ability in every activity. Besides preventing burnout, practicing a variety of
sports improves learning in all movement and sport skills. Multi-sport advantage is quite often seenin high-level athletes who
participated in multiple sports during their childhood.

What does this mean in artistic swimming?

Artistic swimming is considered an “Early Entry - Late Specialization” sport. The LTAD pathway requires a significant investment
of time devoted to training, practice and appropriate competition experience coupled with a multisport/activity background. Due
to the sport being early entry but late specialization, it may take a artistic swimmer longer than 10 years to reach pinnacle
performance levels. This is supported by the calculation of the average ages of podium teams and duets at the Olympic Games
(1996-2016) and FINA World Championships. Olympic podium teams average 24.1years and duets average 25.4 years, and World
Championship podium teams average 23.0 years and duets average 24.9 years.

System Alignment & Integration

Based on CS4L principles, LTAD promotes system alignment and integration between sport clubs, provincial/territorial and
national sport organizations. CS4L addresses the overarching system and structure of sport and physical activity in Canada,
including the relationship between school sport, physical education and high performance sport at all levels from policy to
program delivery. LTAD calls for system alignment and integration by bringing together athletes, coaches, clubs, school sports,
recreational, provincial and national organizations to build a better sport system in Canada.

What does this mean in artistic swimming?
The over 10,800 stakeholders currently involved in Canadian artistic swimming (the NSO, PSOs, Athletes, Coaches, Officials,
Parents, Volunteers, etc.) need to embrace the National LTAD Framework and commit to supporting its strategies, mandates and

best practices. Synergies can result from positively harnessing the different roles and responsibilities of each stakeholder in order
to both ensure and progress the future of artistic swimming in Canada.

Canada Artistic Swimming's Long-Term Athlete Development Framework 2.1- last revised April 2019 18



Continuous Improvement - Kaizen

The LTAD framework is based on the principle of continuous improvement, both in its dynamic evolution and in its application. We
never assume that LTAD inits current form is ever complete or

What does this mean in artistic swimming?
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