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List of Abbreviations

ACWR — Acute:Chronic Workload Ratio - CMJ — Countermovement Jump - CV —
Coefficient of Variation - EACEA — European Education and Culture Executive Agency -
ECG — Electrocardiogram - EMG — Electromyography - GDPR — General Data Protection
Regulation - GNSS — Global Navigation Satellite System - GPS — Global Positioning
System - HR — Heart Rate - HRV — Heart Rate Variability - HSR — High-Speed Running -
ICCE — International Council for Coaching Excellence - IMU — Inertial Measurement Unit -
LMS — Learning Management System - NSGB — National Sports Governing Body - PDCA
— Plan-Do-Check-Act - PPG — Photoplethysmography - PSG — Polysomnography - RPE
— Rating of Perceived Exertion - RTP — Return-to-Play - sSEMG — surface
Electromyography - sRPE — Session Rating of Perceived Exertion - S&C — Strength and
Conditioning - TRIMP — Training Impulse - WCAG — Web Content Accessibility Guidelines
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Executive Summary

Wearable technologies — heart-rate monitors, GPS units, inertial measurement units, smart
textiles, and connected dashboards — have become widely available in elite sport over the
past fifteen years, and are now reaching grassroots, youth, and para-sport contexts as costs
fall. Yet a recurring finding across recent surveys is that the bottleneck to effective use is no
longer the hardware. It is the coach’s capacity to interpret data and convert it into defensible
training decisions. This manual exists to close that gap.

The Wearable Technologies Program and Training Module presents a structured, modular
curriculum across five units. Module 1 grounds coaches in sensor types, the device market,
and the validity and reliability concepts they need to evaluate vendor claims. Module 2
develops practical data-tracking literacy — distinguishing internal from external load, reading
dashboards, computing the core metrics (sRPE, TRIMP, ACWR) on a real session. Module
3 integrates wearable data into periodization and recovery management. Module 4
addresses injury prevention through load management, asymmetry detection, and an early-
warning protocol, anchored by five worked case studies spanning professional football,
university basketball, endurance sport, para-sport, and grassroots youth. Module 5
operationalises the program: it walks the coach through data governance, athlete
communication, change management within multi-disciplinary staff, and the construction of a
personalised 90-day integration plan. Module 5 also documents five flexible delivery
pathways — self-paced, instructor-led, blended, microlearning, and train-the-trainer —
making this curriculum deployable across very different organisational contexts.

The manual is designed for self-paced study and for instructor-led delivery, with blended
options for accredited continuing-education programmes. Every module closes with
reflective prompts that bridge to the WEARCOACH Self-Assessment Toolkit (D2.3) and the
WEARCOACH mobile application (D2.4). Inclusion-by-design is structural: four personas (a
grassroots youth coach, a university strength-and-conditioning coach, a professional league
head coach, a para-sport coach) appear throughout, ensuring relevance across budgets,
sports, and athlete populations.

The program does not promote any commercial device. Comparisons are organised by
category and feature rather than by brand. The emphasis throughout is on evidence-based,
transparent, and ethically defensible practice — treating wearable data as one input among
many in the coach’s professional judgment.
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How to Use This Manual

This manual supports three primary use scenarios, plus two derived modes documented in
Module 5.
Self-paced study (= 4 hours total): Read each module’s narrative, attempt the in-text
reflective prompts, complete the end-of-module quiz, and download the relevant templates
from Annex A. Pace yourself to roughly one module per week, with one practical activity in
your coaching environment between sessions.
Instructor-led workshop (one full day or two half-days): Each module supports a 90-
minute facilitator-led session built around the corresponding slide deck (delivered
separately). The Facilitator Guide (Annex B) provides hour-by-hour timing, discussion
prompts, and small-group activities.
Blended programme (4 weeks): Coaches complete one module’s reading and quiz
asynchronously each week, then meet for a 60-minute live session focused on case
discussion and applied practice. Suitable for university coach-education programmes and
federation continuing-professional-development tracks.
The manual uses recurring symbols to help you navigate:

*  Learning objective

. Research evidence

. Worked case or example

. Ethical or legal consideration

. Practical tip

. Bridge to another WEARCOACH resource (D2.3 toolkit or D2.4 mobile app)

. Reflective prompt — you write here
You do not need to read modules in order if a specific topic is more urgent. However,
terminology defined in Module 1 is used throughout — newcomers will benefit from at least
skimming it first.

Note on related WEARCOACH resources. This manual is Deliverable D2.2 and is released
in project month M8. References to the WEARCOACH Self-Assessment Toolkit (D2.3), the
WEARCOACH mobile application (D2.4), and the Pilot Testing Report (D2.5) indicate
planned links within the wider project pathway. Where these resources are not yet released,
coaches and facilitators should use the printable templates and activities included in or
accompanying this manual. The digital and mobile versions will become available through
the relevant later deliverables.
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Introduction

Why this programme exists

Coaching is a craft built on observation, judgment, and the accumulated experience of
working with athletes. Wearable technology does not change that. What it changes is the
resolution of observation. A coach who can see, in near real time, that a player’s heart rate
has not recovered between sprints, or that a runner’s high-speed distance over the past
week is three standard deviations above the chronic average, is in a stronger position to
make the next decision well. Wearable technology, used carefully, augments judgment.
Used carelessly, it can replace judgment with numbers that are not understood — which is
worse than not collecting them at all.

The WEARCOACH project is built on a documented gap. The literature consistently shows
that coaches’ confidence with wearable data lags behind device penetration. Bampouras,
Esformes, and Reeves (2021) found that while access to wearable tools has grown sharply,
coaches’ perceived competence in interpreting outputs has not kept pace. The IOC
consensus statement on monitoring (Bourdon et al., 2017) was emphatic that the value of
any monitoring system depends entirely on the staff's capacity to act on what it produces.
WEARCOACH'’s research report (Deliverable D2.1) confirmed these patterns in surveys with
European coaches: most respondents had access to at least one wearable device; far fewer
had received structured training in using it; only a minority operated under a written data-
governance protocol.

This manual is the project’s response. It is not a buyer’s guide. It is a competency
programme.

Who this is for

The primary audience is practising coaches across sport disciplines and competitive levels
— from grassroots youth coaches to professional league head coaches, including parasport
coaches and strength-and-conditioning staff. National Sports Governing Bodies (NSGBs),
coach educators, and federation continuing-professional-development teams form the
secondary audience, who will use this material to train others. Sport-science academics,
policymakers, and athlete-development administrators may find the framework useful as a
reference for curriculum design and policy alignment.

Scope and limits

This manual covers the coaching of wearable-data interpretation and integration. It does not
duplicate medical, physiotherapy, or biomedical-engineering curricula; references to medical
decision-making are kept deliberately at the level of “when to refer”, not “how to treat”. It
does not endorse specific commercial products. It does not replace the consortium’s
research report (D2.1), self-assessment toolkit (D2.3), or mobile application (D2.4) — it
complements them.

How this manual was developed

Content draws on a literature review of peer-reviewed sport-science publications, the
WEARCOACH consortium’s surveys and interviews with European coaches (D2.1),
structured peer review by academic and practitioner contributors, and initial formative
feedback from coaches and project partners in Tlrkiye, Estonia, and Norway. Formal field
pilot testing of the training materials, toolkit, and mobile application will be conducted later
under D2.5. All references are cited in APA 7th-edition format and listed at the end of the
manual.
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Pedagogical Approach and Module Architecture

This programme is built on four design principles drawn from adult-learning research.

First, andragogical relevance (Knowles, Holton, & Swanson, 2015). Adults learn best
when content is anchored to immediate practical problems, draws on their existing
experience, and is self-directed. Every module opens with a practical vignette and closes
with a reflective prompt that asks the coach to relate the material to their own setting.
Second, experiential learning (Kolb, 2015). Each module moves through concrete
experience (a vignette or case), reflective observation (in-text prompts), abstract
conceptualisation (the theoretical material), and active experimentation (the templates, the
quiz, the recommended in-the-field practice). Coaches who use only the theoretical material
will get a partial benefit; those who complete the active components will get the full one.
Third, constructive alignment (Biggs & Tang, 2011). Learning outcomes, content,
activities, and assessments are designed together so they pull in the same direction. Each
module’s quiz is calibrated to its stated objectives; each capstone activity is calibrated to the
most demanding objective.

Fourth, Bloom’s taxonomy as a progression scaffold (Anderson & Krathwohl, 2001).
Module 1 establishes vocabulary and recognition. Module 2 brings these into application.
Modules 3 and 4 require analysis and evaluation. Module 5 culminates in creation — the
coach designs their own 90-day integration plan.

The five modules are tightly cross-linked: terminology defined in Module 1 is reused
throughout; formulas introduced in Module 2 reappear in Modules 3 and 4; GDPR
foundations from Module 1 are deepened in Module 5. Annex E documents this cross-
referencing so coaches and translators can navigate the manual as a coherent whole.

The four recurring personas — Mehmet (grassroots youth football coach, Turkiye), Anna
(university strength-and-conditioning coach, athletics, Northern Europe), Kjell (professional-
league head coach with full performance staff, Norway), and Zeynep (wheelchair-basketball
coach, Turkiye) — appear across modules. Their role is structural: each module’s vignettes
draw on at least two of them, ensuring that examples cover grassroots and elite, individual
and team, ambulatory and para-sport contexts.

Page 7



Co-funded by
the European Union

% WearCoach

Module 1 — Fundamentals of Wearable
Technology

Learning objectives. By the end of this module, the coach will be able to: 1. Define and
classify the main families of wearable technology used in sport and distinguish sensor types
by what they measure. 2. Explain the journey of data from athlete to sensor to platform to
coaching decision. 3. Critically evaluate the value and limitations of wearable technology in
coaching, applying the concepts of validity, reliability, and ecological validity. 4. Apply a
multi-criteria selection matrix to a realistic device-choice scenario. 5. Recognise baseline
ethical and GDPR obligations when introducing wearables to athletes.

1.1 A brief evolution of wearable technology in sport

Wearable monitoring has roots in clinical instrumentation rather than sport. The Holter
monitor, a portable ECG recorder developed in the 1950s, established the principle that
physiological signals could be captured during free-living activity. Mechanical pedometers,
popular by the 1960s, did the same for ambulatory activity counts. Heart-rate chest straps
reached the consumer sport market with Polar’s launch of the Sport Tester in the early
1980s, opening structured heart-rate-based endurance training to recreational and
competitive athletes. GPS-based athlete tracking emerged in elite team sport in the early
2000s, initially as backpack-worn units in rugby and Australian football. Inertial measurement
units — small packages combining accelerometer, gyroscope, and magnetometer — have
followed a similar trajectory from research instrumentation to mainstream coaching tools
over the past decade. The next wave includes smart textiles (sensors woven into garments),
continuous biochemical monitoring (notably continuous glucose monitors transitioning from
clinical to performance contexts), and increasingly sophisticated optical sensing in
consumer-grade watches and rings.

The pattern across this 70-year arc is not “technology pushed to coaches”; it is “coaches and
researchers asked questions that needed instrumentation to answer”. The implication for the
practising coach is simple: when you encounter a new wearable, ask first what coaching
question it is trying to answer. If you cannot articulate that question for your own sport and
athletes, the device is unlikely to change your practice.

1.2 Sensor types and what they actually measure

Coaches often hear sensors named and conclude they understand them. The deeper
competence is knowing what each sensor physically measures, and what the device then
derives from that measurement. The two are often confused, leading to overconfidence in
derived metrics whose underlying signal is noisy.

Accelerometers measure linear acceleration along one, two, or three axes. From
accelerometer data alone, devices estimate step counts, impacts, and certain composite
“load” metrics. The signal is robust but ambiguous: vibration from a vehicle and a footstrike
can look similar at low sampling rates.

Gyroscopes measure angular velocity — the rate of rotation about an axis. Combined with
accelerometers in a tri-axial IMU, they enable orientation estimation and motion-pattern
recognition (jumping, change of direction, gait phases).

Magnetometers measure the local magnetic field, used as a compass reference and to
correct drift in orientation estimates. They are sensitive to nearby ferrous metal and
electronic noise, which limits their reliability in indoor sport environments.

Optical photoplethysmography (PPG) sensors shine green or infrared light into tissue
and measure the variation in reflected light caused by pulsatile blood flow. Wrist-based
watches and arm-band heart-rate monitors use PPG. The signal is sensitive to motion
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artefacts, skin tone, peripheral vasoconstriction, and the tightness of the device against the
skin.

Electrocardiogram (ECG) electrodes measure the electrical activity of the heart directly.
Chest-strap heart-rate monitors typically use a one-lead ECG approach. The signal is
generally more accurate than PPG, especially during dynamic exercise, but requires direct
skin contact and tolerance of the strap.

GPS/GNSS receivers triangulate position from satellites. Accuracy depends on the number
and geometry of visible satellites, the receiver’s chipset quality, atmospheric conditions, and
the local environment (open field versus urban canyon versus indoors). GPS-derived metrics
such as total distance and high-speed running distance are robust in open outdoor sport;
they degrade or fail indoors.

Surface electromyography (SEMG) sensors measure the electrical activity of muscle
through the skin. Used to estimate muscle activation and fatigue, though signal quality is
highly sensitive to electrode placement, skin preparation, and motion.

Temperature sensors and galvanic skin response sensors capture skin temperature and
electrodermal activity, used in some recovery- and stress-monitoring devices.

A practical clarifying distinction:

Concept What it is Example

Measured The raw physical signal a sensor captures Acceleration on three axes

quantity (m/s?)

Derived metric A processed output computed from PlayerLoad, total distance, sprint
measured quantities count

Inferred A coaching concept the metric is taken to “External load”, “neuromuscular

construct represent fatigue”

The further you travel from measured quantity toward inferred construct, the more layers of
assumption you accumulate. When two devices report “different” PlayerLoad values for the
same drill, the answer is usually that they are using different proprietary derivation formulas
— not that one is wrong and one is right.

1.3 Mapping the device market: category-based comparison

Rather than ranking brands, the most durable way to teach the device market is by category.
The table below is indicative; specific models change quickly, but the categories and the
questions they invite are stable.

Category Typical use Typical price  Strengths Limitations
band (per unit)

Chest-strap HR Endurance €40-120 High accuracy in Athlete comfort;

monitor (ECG) training, group dynamic exercise; requires direct
HR monitoring affordable contact

Optical wrist HR/ Endurance, €150-700 Comfort; integrated Accuracy in

consumer multi-  everyday GPS, sleep, HRV  high-motion

sport watch monitoring, sleep activity is

variable

GPS team vest Outdoor team €800— High-quality GNSS; Cost; lock-in to

(single-sport, sport monitoring 2,500/unit + integrated platform

professional) platform fees  dashboards

IMU patch /pod  Asymmetry, jump €150-600 Targeted Narrower use
analysis, gait biomechanics; case; software

portable dependent

Smart textiie (HR  HR + EMG in €200-1,500 Garment-integrated; Durability;

or EMG-enabled  dynamic sport comfortable washing; sensor

garment) quality varies

Sleep- and Continuous HRV, €200-500 + Continuous wear;  Sleep-stage

recovery-focused sleep subscription HRYV trends accuracy

ring or band
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Category Typical use Typical price  Strengths Limitations
band (per unit)
vs. PSG is
partial
Smartphone-based Grassroots, low- €0-50 (apps) No additional Accuracy
monitoring budget contexts hardware depends on

phone sensors

1.4 Validity and reliability for coaches who are not researchers

Three plain-language definitions every coach needs:

Validity asks whether a device measures what it claims to measure. A GPS unit that reports
total distance is valid for that purpose if it agrees with a gold-standard reference (a
measured track, for example) within an acceptable margin.

Reliability asks whether a device gives consistent results when conditions are stable. A
device that gives different total-distance readings for the same athlete running the same
route on two consecutive days is unreliable.

Ecological validity asks whether validity and reliability established in a laboratory hold up in
real coaching conditions — wind, sweat, contact, indoor versus outdoor, gripped objects,
weather.

Research evidence. Sperlich and Holmberg (2017) wrote a brief but influential editorial in the
British Journal of Sports Medicine warning that “wearable, yes, but able...?” — the gap
between marketed performance and validated performance is often large. Dlking, Hotho,
Holmberg, Fuss, and Sperlich (2016) found systematic accuracy issues across commercially
available wearables when assessed against criterion measures. Akenhead and Nassis
(2016) documented that coaches’ decisions about monitoring tools are made under
significant uncertainty about validation status.

How to read a validation study abstract in five minutes. Look for: (a) sample — who was
tested, in what sport, at what intensity; (b) gold standard — what the device was compared
against; (c) statistic — mean bias and limits of agreement, not just correlation; (d) ecological
match — were conditions like yours? If a device was validated only at slow treadmill speeds,
do not assume it generalises to sprint training.

1.5 First-look ethics and GDPR — the consent baseline

What every coach must understand before turning a device on.

Under the European Union’s General Data Protection Regulation (Regulation 2016/679),
personal data is any information relating to an identifiable natural person. Health data —
heart rate, biomechanical data, sleep, training load — is treated under Article 9 as a special
category of personal data, requiring stricter handling. The minimum operational implications:

*  You must have a clear lawful basis for processing the data (Article 6) and an explicit
basis for processing the health data (Article 9), most commonly explicit consent in a
sport-coaching setting that is not a medical context.

. Consent must be informed (the athlete understands what is collected, why, with
whom it is shared, for how long) and freely given (no coercion from selection
pressure).

. Minors require additional protections: parental or guardian consent, simpler
explanations adapted to the athlete’s age.

. You must apply data minimisation — collect only what you need.

. You must define and communicate retention periods (how long the data is kept).

. You must have a plan for what happens if there is a breach: under GDPR, certain
breaches must be reported within 72 hours.

Module 5 deepens the operational treatment of governance. For Module 1, the operational
rule is simple: do not deploy a device without an informed consent process in place.
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24 Reflective prompt — Module 1

Take five minutes. Write down: (a) one wearable device you currently use or are
considering, (b) the sensor(s) it contains and what physical quantity each measures, (c) one
coaching question this device should help you answer, and (d) one limitation of the device
for your sport and athletes. Keep this note; you will refer to it in Module 5.

Quick self-check — Module 1 (sample items; full bank in Annex C)

1. Which of the following is a measured physical quantity rather than a derived metric?
(a) Total distance (b) Linear acceleration (c) PlayerLoad (d) Sprint count
2. Under GDPR, heart-rate data is most appropriately classified as: (a) ordinary
personal data (b) special-category personal data (c) anonymous data (d) public data
3. A wearable that produces accurate results in a laboratory but unreliable results
during outdoor team training has limited: (a) reliability (b) ecological validity (c)
precision (d) sensitivity
@ Bridge to D2.3. Before moving to Module 2, use the Module 1 section of the Self-
Assessment Toolkit (D2.3) to rate your confidence with sensor terminology and device
selection. Areas you score below 3/5 are worth a re-read.
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Module 2 — Real-Time Data Tracking

Learning objectives. By the end of this module, the coach will be able to: 1. Distinguish
internal from external load and select appropriate metrics for a given sport. 2. Compute
sRPE, TRIMP, and ACWR from raw session data using the formulas given. 3. Interpret the
five canonical visualisations used in monitoring dashboards. 4. Diagnose common data-
quality issues and apply basic filtering rules. 5. Decide what information to share with
athletes in real time and what to defer.

2.1 Internal load versus external load — the Impellizzeri-Marcora
framework

The single most important conceptual distinction in modern athlete monitoring is between
external load — what the athlete did, measured in physical terms (kilometres covered,
sprints, accelerations, weight lifted, repetitions) — and internal load — the biological cost the
athlete experienced in doing it (heart rate, perceived exertion, hormonal response). External
load is the dose prescribed by the coach. Internal load is the body’s response to that dose.
Research evidence. Impellizzeri, Marcora, and Coutts (2019) revisited their original
framework fifteen years on and emphasised that monitoring systems built only on external
load metrics miss the individual variability that determines training adaptation and injury risk.
Two athletes performing the same prescribed session experience different internal loads
depending on fitness, fatigue, sleep, environment, motivation, and a dozen other factors.
The coach who tracks only external metrics is tracking only half the picture.
The framework has direct practical consequences:
. Comparing two athletes’ responses to “the same session” using only external metrics
is misleading; you are comparing prescription, not response.
. Tracking internal load over time (sRPE, HR-derived TRIMP) lets you see when a
previously well-tolerated dose has become a strain.
. The internal-external comparison is in itself diagnostic: an external load that is
unchanged but produces a higher internal load is one of the clearest early signals of
accumulated fatigue.

2.2 Live data feeds — what dashboards actually offer

Modern team-monitoring platforms provide real-time feeds that follow a common
architecture: GPS and accelerometer signals stream from athlete-worn devices to a base
station, are processed locally and/or in the cloud, and surface on the coach’s tablet within
seconds. Brand-specific implementations (Catapult OpenField Live, STATSports Apex Live,
Polar Team Pro Live, and others) vary in detail; the generic features a coach should expect
are:

. Per-athlete live metrics (HR zones, total distance, high-speed running,

accelerations/decelerations, PlayerLoad-type composite).

. Customisable thresholds that trigger visual alerts (colour change, audible alarm).

. Drill or period segmentation so post-session analysis aligns with the session plan.

. Export of raw and processed data for further analysis.
The honest reality: not every “live” metric is reliable enough to act on within seconds. Heart
rate, distance, and impacts update with sufficient stability. Composite metrics with smoothing
windows (some PlayerLoad variants, some asymmetry indices) are more meaningful as
session totals than as live readouts. As a rule of thumb: in real time, trust simple metrics;
trust composites at session debrief.

2.3 Dashboard literacy — reading five visualisation families

Page 12



Co-funded by
the European Union

% WearCoach

Most dashboards use a recurring set of visualisations. Coaches who can answer the same
question — “what is this picture telling me?” — across the five families are dashboard-
literate.

Time series. The horizontal axis is time; the vertical axis is a metric (e.g. heart rate).
Strengths: shows trends, peaks, recoveries. Watch for: y-axis scaling that exaggerates or
suppresses variation.

Heat map. Spatial intensity, most often used in field sport (zones of the pitch where activity
was concentrated). Strengths: spatial coverage, tactical insight. Watch for: heat maps
include both running with the ball and running without; they do not reflect tactical intent on
their own.

Radar (spider) chart. Multi-axis comparison of metrics for one athlete or one session, often
used for athlete profiles. Strengths: at-a-glance multidimensional view. Watch for: arbitrary
axis scaling that visually distorts apparent strengths.

Box plot. Distribution of a metric across the squad, with median, quartiles, and outliers.
Strengths: surfaces outliers immediately. Watch for: small squad sizes make box plots
unstable; treat with caution under n = 10.

Scatter plot. Two metrics plotted against each other to surface relationships (e.g. weekly
sRPE versus session HR). Strengths: shows correlation and outliers in two-dimensional
space. Watch for: correlation is not causation; never act on a scatter pattern alone.

2.4 Data quality, anomalies, and the discipline of scepticism

Before any decision is made on a metric, the coach checks the data. The most common
quality issues:

. GPS dropout indoors and in dense environments. Indoor halls or stadiums with
heavy steel structures produce intermittent satellite signal. A drill where a player
apparently covered 50 metres in 10 minutes was almost certainly indoors; treat the
metric as missing.

. Motion artefact in optical HR. Wrist-based PPG sensors give erratic readings
during gripping tasks, vibrations, and short high-intensity bursts. If a player's HR
shows a 20-bpm jump and drop within five seconds, scepticism is warranted.

. Sensor drift. Long sessions, hot conditions, or sweat-saturated chest straps produce
gradually distorted readings. Compare end-of-session HR with start-of-session HR at
similar effort.

. Time-sync issues across devices. When data from multiple devices are aligned,
small clock offsets can confuse derived metrics.

. Missing or partial files. A coach who learns to spot a 73-minute file labelled “90
minutes” before computing weekly load is a coach whose weekly reports are more
trustworthy.

The discipline: a metric that looks too good, or too bad, to be true probably is.

2.5 Real-time feedback to athletes — the timing question

Just because a coach can see a metric live does not mean the athlete should see it live.
Three questions:

What? Some metrics are actionable in real time (HR for pacing, distance covered for
substitution decisions). Others are not (HRV, sleep — these are pre-session inputs). Share
what is actionable.

When? During a drill, the athlete is executing; metric talk is a distraction. Between drills or at
the end of a block, brief metric-anchored feedback (“your HR didn’t come down between
reps; rest longer next time”) is well placed. Trend feedback (“your HRV has been declining
for a week”) belongs in a one-to-one debrief, not on the touchline.

How? Frame metrics as information, not verdicts. “Your sprint count was high today — let’s
protect tomorrow” lands differently from “You overworked.” Negative-news framing scripts
are covered in Module 5.
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Practical lab — Stat Pack #1

Worked computation. A 60-minute training session for an athlete returns:
. Total distance: 6,800 m
. High-speed running (>19.8 km/h): 720 m
. Average HR: 152 bpm; Max HR observed: 188 bpm; Resting HR: 56 bpm
. RPE (Borg CR-10): 7
Computed metrics:
. sRPE = RPE x duration (min) = 7 x 60 = 420 arbitrary units (AU)
. TRIMP (Banister, simple form) = duration x HR fraction x weighting, where HR
fraction = (HR_avg — HR _rest) / (HR_max — HR_rest). HR fraction = (152 - 56) /
(188 — 56) =96 / 132 = 0.727. Using a typical weighting factor that accounts for non-
linear HR response (Banister’s exponential form), TRIMP for this session
approximates 94 AU. (See Banister, 1991, for the full equation; commercial
implementations vary in the exponential factor.)
+  ACWR. Suppose this athlete’s chronic load (28-day rolling average of weekly sRPE)
is 2,400 AU. This week’s acute load (7-day total sRPE) is 3,300 AU. ACWR = 3,300 /
2,400 = 1.375. This sits at the upper edge of the often-cited “sweet spot” (= 0.8—1.3)
and warrants attention; whether it warrants intervention depends on the athlete’s
individual history and the surrounding context (see Module 4 for full treatment,
including critiques of the framework).
Practical tip. The first time you compute ACWR by hand, it feels laborious. A spreadsheet
template (Annex A, Template A4) automates this for a squad. The point of doing it by hand
once is to internalise what the number means, not to make hand calculation a habit.
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Module 3 — Performance Optimization

Learning objectives. By the end of this module, the coach will be able to: 1. Establish an
individualised athlete baseline and define personalised reference ranges. 2. Integrate
wearable-derived metrics into linear, block, and undulating periodisation at micro-, meso-,
and macrocycle levels. 3. Interpret recovery indicators (HRV, sleep, perceived wellness,
CMJ) and synthesise them into a recovery judgment. 4. Design a wearable-informed
tapering plan for a competition peak. 5. Evaluate the marginal value of adding a new metric
against the cost of measurement burden.

3.1 Building an athlete baseline that is actually meaningful

A baseline is not a single number. It is a distribution. To say “this athlete’s resting HRV is 70
ms” is uninformative; to say “this athlete’s resting HRV averages 70 ms with a standard
deviation of 6 ms over the past four weeks” is the start of a useful reference.
The protocol that delivers usable baselines:
*  Collect data for at least 4—6 weeks before drawing inferences.
. Standardise measurement conditions (HRV: first thing in the morning, supine,
controlled breathing, before caffeine; sleep: same wearable each night).
. Compute the individual mean and standard deviation for each metric.
. Define personalised reference ranges, typically £1 SD from the individual mean for
“within normal range”, and +2 SD for “anomaly worth investigating”.
Research evidence. Plews, Laursen, Stanley, Kilding, and Buchheit (2013) demonstrated
that HRV interpretation must be rooted in the individual: population norms are misleading
because between-athlete variability dwarfs within-athlete day-to-day variability for the
athletes whose training adaptation matters most. The principle generalises across metrics:
compared to themselves, not to the squad.
Practical tip. A useful structure is a one-page “individual athlete profile” (Annex A, Template
A3) that displays the mean, SD, and current value for each tracked metric, with a traffic-light
indicator. This document is the coach’s morning-meeting reference.

3.2 Wearable data inside periodisation frameworks

Classic periodisation models — linear, block, undulating, conjugate — were designed before
continuous monitoring. They are not replaced by wearables; they are augmented.
Microcycle (one week). Wearables enter the microcycle through daily readiness. Each
morning, the coach reads HRV, sleep, and wellness; categorises the athlete as green,
amber, or red; and adjusts the day’s session accordingly. The decision rules are pre-defined
(see Template A8) so the call is not improvised under pressure.

Mesocycle (3-6 weeks). Wearables enter the mesocycle through progressive overload
management. The coach plans week-by-week increases in load (typically 5—10% per week
within a block). Weekly load reports compare planned versus actual external load and
observed internal-load response, allowing the coach to see whether the planned progression
is being tolerated.

Macrocycle (one season). Wearables enter the macrocycle through long-arc adaptation
tracking — for example, declining resting HR at the same training load suggests
cardiorespiratory adaptation; stable CMJ height across a heavy block suggests
neuromuscular preservation under load.

The principle: data does not write the plan. Data tells you whether the plan you wrote is
doing what you intended.

3.3 Recovery metrics — what they show and what they do not

Three recovery domains, none sufficient on its own.
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Heart rate variability (HRV). HRV reflects autonomic nervous system status — broadly, the
balance between sympathetic (mobilisation) and parasympathetic (recovery) input to the
heart. Higher resting HRV, in general and over time, indicates parasympathetic dominance
consistent with recovered status. Lower HRV, particularly a sustained downward trend,
indicates accumulated stress. Caveats: HRV is sensitive to alcohol, iliness, life stress, and
the measurement protocol; a single day’s reading should never trigger action — the trend
over 5—7 days is what matters.

Sleep. Total sleep time, sleep efficiency (time asleep divided by time in bed), and time in
each sleep stage are reported by most consumer wearables. Total sleep time and sleep
efficiency are reasonably reliable in research validation against polysomnography (PSG);
stage classification (deep, REM, light) is less accurate from consumer devices, and coaches
should be cautious about acting on stage-level data. The actionable rule: track total sleep
time and efficiency; treat stage data as suggestive, not definitive.

Research evidence. Walsh, Halson, Sargent, Roach, and colleagues’ 2021 expert
consensus on sleep and the athlete provides the most current and authoritative practitioner
reference. Coaches should be familiar with its core recommendations: pursue 7-9 hours
nightly as a baseline; protect sleep on competition eve; treat persistent sleep disturbance as
a wellbeing issue requiring intervention.

Subjective wellness. A simple morning questionnaire — five items rated 1-5: sleep quality,
fatigue, soreness, mood, stress — costs nothing and adds the athlete’s own experience to
the picture. Saw, Main, and Gastin (2016) showed that subjective measures often
outperform objective ones for tracking acute training response. Coaches who rely only on
devices and never ask the athlete are missing the most informative signal.

The discipline of triangulation: never act on one metric alone. HRV down, sleep fine,
wellness fine = monitor, perhaps a single life-stress event. HRV down, sleep declining,
wellness declining = intervene.

3.4 Tapering with wearable confirmation

Tapering reduces accumulated fatigue while preserving fitness, allowing peak performance
at a competition. Mujika and Padilla’s (2003) reviews remain the foundational reference:
optimal taper typically reduces training volume by 41-60% over 8—14 days, while
maintaining or even slightly increasing intensity, and reducing frequency only modestly.
Wearable data adds confirmation — not redesign. During a well-executed taper, expect:

. HRYV to rise as parasympathetic recovery exceeds training-induced sympathetic load.

*  Subjective wellness to improve (mood up, fatigue down, soreness down).

. CMJ height to rise modestly as neuromuscular freshness returns.

. Resting HR to drift down slightly.
If the data shows the opposite — HRV declining, wellness worsening — during the taper, the
plan is not working. The coach should investigate: is residual fatigue greater than expected?
Is the athlete sleeping poorly? Is life stress confounding the picture? The intervention is not
“ignore the plan”; it is “diagnose and adjust”.
Worked example. A 14-day taper for an 800-metre runner: volume reduced from 60 km/week
(baseline block) to 30 km/week at day —14, then 22 km/week at day -7, then 12 km/week in
the final week. Intensity preserved — race-pace work continued at full effort, reduced in
volume. Through the taper, the athlete’s HRV moved from 65 ms (baseline mean) to 71 ms
by day -5; CMJ height rose from 38 cm to 40 cm; subjective wellness composite rose from
3.6/5 to 4.2/5. The data confirmed the taper was working. On race day, the athlete ran a
personal best.

3.5 The measurement-burden trade-off

The most-ignored design question in monitoring is: what is the cost of measuring this?
*  Athlete time (morning HRV measurement adds 5 minutes per day per athlete).
. Equipment cost and maintenance.
. Staff analysis time.
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. Risk of number anxiety — athletes becoming preoccupied with their own metrics in
unhelpful ways. This risk is non-trivial, particularly among adolescents and athletes
prone to perfectionism.

Before adding any metric, ask honestly: what decision will this change? If the answer is
“none”, the metric should not be in the system. A small set of well-used metrics outperforms
a large set of unused ones.
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Module 4 — Injury Prevention

Learning objectives. By the end of this module, the coach will be able to: 1. Identify
modifiable injury risk factors detectable through wearable data and link each to its evidence
base. 2. Compute ACWR, training monotony, and training strain, applying defensible
thresholds while acknowledging current debates. 3. Detect biomechanical asymmetries from
IMU data and prescribe corrective intervention or referral. 4. Construct an early-warning
system for a chosen sport with clear escalation protocols. 5. Manage return-to-play
progression using wearable confirmation alongside clinical judgment.

4.1 Injury epidemiology and the role of monitoring

Injury rates in sport are sport-specific. In professional football, time-loss injury incidence is
typically reported around 6-9 per 1,000 hours of exposure, with hamstring strains the single
largest category in most studies. In running, lower-limb overuse injuries dominate, with
annual incidence among recreational runners often above 20%. In contact and combat sport,
the profile shifts toward acute joint injuries.

What matters for the coach is the distinction between modifiable and non-modifiable risk
factors. Non-modifiable factors include age, prior injury history, anatomical features.
Modifiable factors include training load progression, sleep, asymmetry, recovery practices,
and conditioning level. Wearable monitoring affects the modifiable factors; it does not
change the non-modifiable ones. A coach who understands this distinction sets realistic
expectations: monitoring reduces risk, it does not eliminate it.

4.2 Load management and the injury—training paradox

Research evidence — and the current debate. Gabbett's 2016 British Journal of Sports
Medicine paper, “The training—injury prevention paradox”, remains the most cited single
article in this domain. Its core argument: under-prepared athletes are at risk, and over-
loaded athletes are at risk; the relationship between training load and injury is U-shaped or
inverted-U. The Acute:Chronic Workload Ratio (ACWR) — the ratio of the last 7 days’ load
to the rolling 28-day average — was proposed as a practical tool, with the often-cited “sweet
spot” of approximately 0.8—1.3.

Subsequent work has both supported and challenged this framework. Bowen, Gross,
Gimpel, Bruce-Low, and Li (2020) found, in three seasons of English Premier League data,
that ACWR spikes were associated with a 5—7-fold injury risk. Drew and Finch (2016)
systematically reviewed the broader load-injury literature with broadly consistent findings.
However, Impellizzeri, Tenan, Kempton, Novak, and Coutts (2020) raised conceptual and
statistical objections, arguing that ACWR’s mathematical properties (it is a ratio with
overlapping numerator and denominator) can produce spurious associations, and that
schedule confounding — heavy weeks tend to follow heavy weeks for non-load reasons —
can distort the apparent relationship. Bornn, Ward, and Norman (2019), in a causal analysis,
made a similar argument.

The honest synthesis for a practising coach: ACWR is a useful prompt, not a verdict.
Spikes are worth investigating. Sustained ACWR > 1.5 warrants caution. But do not treat a
single ACWR number as a yes/no injury predictor. Use it alongside the athlete’s history, the
subjective wellness picture, and your own knowledge of the training context.

Two further metrics from Foster (1998):

Training monotony = mean daily load / standard deviation of daily load (over a week).
Higher monotony means a more uniform load pattern; lower means more variation.
Sustained high monotony, especially at high mean load, has been associated with elevated
illness and overreaching risk.

Training strain = weekly load x monotony. Combines volume and uniformity into a single
index. Useful as a tracking metric over weeks; less useful as a single-week decision input.
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4.3 Asymmetry and movement-quality red flags

Inertial measurement units placed on the lower limbs, or instrumented force plates, can
quantify side-to-side differences during standardised tests:

. Jump-landing asymmetry. A countermovement jump performed on dual force
plates (or with two unilateral IMUs) reveals the percentage difference in vertical
ground reaction force, contact time, or jump height between the dominant and non-
dominant leg. Asymmetries above approximately 10-15% are commonly flagged for
follow-up.

. Sprint asymmetry. Step length, contact time, or impulse differences between legs
during sprinting, captured by IMUs.

. Deceleration mechanics. Asymmetric braking force at change of direction,
particularly relevant for ACL injury research.

The coach’s role with asymmetry data is triage: identify, document, and refer for fuller
assessment if the asymmetry is large, persistent, or accompanied by symptoms. Coaches
without specific biomechanics training should not attempt corrective prescription from
asymmetry data alone.

4.4 Designing an early-warning system

A useful early-warning system is sport-specific, has a small number of high-signal inputs,
defines thresholds in advance, and assigns pre-decided actions to each threshold.

Step 1 — Choose 3—4 inputs. For an outdoor team sport: ACWR (load), sRPE-based
weekly strain, sleep duration, subjective wellness. For an endurance individual sport: ACWR,
HRYV trend, sleep, subjective wellness. For an indoor team sport without GPS: sRPE-based
weekly load, ACWR computed from sRPE, sleep, subjective wellness.

Step 2 — Set personalised thresholds. Use the individual baseline approach from Module
3. A drop of one standard deviation in HRV is one yellow flag; two standard deviations is
orange; three is red. Set thresholds for each chosen input.

Step 3 — Define escalation tiers. A single yellow flag may warrant only observation. A
combination of yellow flags across multiple inputs warrants intervention. An orange or red on
any single input warrants immediate review.

Step 4 — Pre-decide actions. For each tier, agree in advance what happens. Yellow:
monitor, ask the athlete. Orange: modify the session (reduce intensity or volume by a
predetermined amount), discuss with the athlete. Red: substitute the session, escalate to
medical staff for review. The point of pre-deciding is that you remove improvisation from the
moment of pressure.

Step 5 — Brief everyone. Athletes and staff are told the system. When an orange flag fires,
the athlete already knows the response is “modify, not punish”. This removes resistance and
embeds the system in the squad culture.

A working early-warning checklist is provided in Annex A (Template A9).

4.5 Five worked case studies

Each case illustrates the framework in a different context. All cases are anonymised; data
shapes are realistic and consistent with the published literature.

Case 4.5.1 — Hamstring strain reduction in a professional football club via GPS-
informed load management

Context. A second-division European football club with a squad of 28 senior players, full
GPS team monitoring (10 Hz units), and an integrated S&C and medical staff. Hamstring
strains had accounted for 41% of soft-tissue absences over the previous two seasons —
typical of the sport, but high in the club’s view.

Intervention. Across the new season, the medical and S&C staff defined individualised
high-speed running (HSR; >19.8 km/h) caps for each player based on a 28-day rolling
chronic exposure. Weekly HSR was constrained to no more than 1.5% each player’s chronic
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average. Players in the “high-risk window” (returning from injury, accumulated fatigue)
received tighter caps. The intervention required substantive coaching-staff buy-in, because
some players’ training volumes were reduced — including occasional substitution decisions
during matches when individual caps were approached.

Outcome. Across the season, hamstring time-loss incidence fell from the prior season’s
baseline, with no observable decrement in match physical output at the team level. The staff
was honest in their internal review: squad turnover, schedule density, and routine variability
also changed across seasons, so a single-season comparison cannot isolate the load-cap
intervention. The case is presented here not as proof of causation but as an illustration of the
system in operation.

Coaching takeaway. Load management requires individual thresholds, predefined actions,
and staff buy-in across coaching and medical functions. It also requires intellectual honesty
about what an internal evaluation can and cannot establish.

Case 4.5.2 — University basketball: HRV early-warns overtraining in a starting point
guard

Context. A North American Division-l women’s basketball team. The starting point guard, in
her senior year, wore an HR-and-HRV-capable chest strap nightly for resting HRV
measurement. Baseline HRV averaged 78 ms with a standard deviation of 7 ms across the
preseason.

Presenting data. During a three-week stretch with five matches and a heavy practice
schedule, HRV trended downward week over week: week 1 mean 71 ms, week 2 mean 65
ms, week 3 mean 58 ms — a 25% drop from baseline. Concurrent inputs: subjective
wellness composite declined from 4.2 to 3.4; sleep efficiency declined from 92% to 84 %;
CMJ height fell from 42 cm to 38 cm.

Decision. The S&C coach, in consultation with the head coach, reduced conditioning
volume by approximately 40% across the following week, increased active recovery
sessions, and protected the player’s sleep window by adjusting travel itinerary for an away
game. No match minutes were reduced.

Outcome. Within ten days, HRV returned to 73 ms (within one SD of baseline); wellness,
sleep, and CMJ returned to baseline ranges. The player completed the remainder of the
season without symptomatic overreaching.

Coaching takeaway. Triangulation matters. HRV alone might have been treated as noise;
HRYV plus sleep plus wellness plus CMJ formed a coherent picture. Pre-emptive volume
reduction was less costly than a forced absence would have been.

Case 4.5.3 — Triathlete avoiding non-functional overreaching through integrated
sleep and HRV monitoring

Context. A national-level age-group triathlete in a 16-week competition build, with a peak
race at week 16. Monitoring: nightly HRV (chest strap), continuous sleep tracking (wrist
device), daily sRPE, weekly subjective wellness questionnaire.

Presenting data. In weeks 9-11 of the build, sleep efficiency declined from a baseline of
91% to 82% over three weeks; HRV trended down from a 56 ms baseline to 47 ms;
subjective wellness fell from 4.0 to 3.2; sRPE for prescribed sessions began to drift upward
— the same prescribed session was producing higher perceived effort.

Decision. Coach and athlete implemented an unplanned 7-day deload at week 12: volume
reduced by 50%, intensity preserved at lower volume, sleep window protected. The athlete
pushed back at first (“I'm losing fitness”); the coach used the data to explain the rationale.
Outcome. By the end of the deload week, sleep efficiency returned to 89%, HRV recovered
to 53 ms, wellness rose to 3.9. The athlete resumed the build through weeks 13—15 with a
moderately reduced volume target, then tapered into week 16. Race performance was a
personal best.

Coaching takeaway. Wearables enabled an informed deload rather than a forced one. The
athlete’s resistance was anticipated and answered with evidence, not authority.

Page 20



Co-funded by
the European Union

% WearCoach

Case 4.5.4 — Para-sport application: shoulder overuse monitoring in a wheelchair
basketball team

Context. Zeynep’s wheelchair basketball team — twelve senior athletes in the Tirkiye
national league. Critical insight: in wheelchair sport, the propulsive joint is the playing joint.
Shoulder injury risk profiles differ structurally from ambulatory sport (Goosey-Tolfrey &
Leicht, 2013). Monitoring: IMU-derived stroke counts during training and matches; weekly
shoulder-pain scales (0—10); subjective wellness; sRPE.

Presenting data. Across weeks 12—-17 of the league season, three players showed
concurrent increases in weekly stroke counts (above their 8-week chronic averages) and
increases in shoulder pain scales (2 — 5, 1 — 4, 3 — 6 respectively). One player’s wellness
composite also began to decline.

Decision. The coaching staff implemented player-specific stroke-volume caps for training
(matches were not modifiable). One player whose pain scale reached 6 was held from the
next match for medical assessment. Recovery interventions (manual therapy, mobility work)
were intensified across the squad.

Outcome. Pain scales for two players returned to baseline within three weeks. The third
player was diagnosed with subacromial impingement, treated, and returned to competition
six weeks later. The team’s overall shoulder-injury time-loss across the second half of the
season was lower than the comparable period in the previous season.

Coaching takeaway. Para-sport requires adapted monitoring frameworks, not the
application of ambulatory templates. The combination of objective load and subjective
symptom report was decisive; either alone would have missed at least one case.

Case 4.5.5 — Grassroots youth academy: effective load management on €1,200

Context. Mehmet's youth football academy — twenty players aged 12—16. Total monitoring
budget: €1,200. Equipment: 20 chest-strap HR monitors (€60 each), one shared GPS pod
for selected sessions, paper sRPE logs for daily training.

Intervention. Across one season, the academy implemented: - Weekly sRPE tracking for
every training session and match. - Computation of weekly load, monotony, and ACWR
(using sRPE as the load metric, in the absence of GPS data for every session). - A simple
traffic-light early-warning system: any player with ACWR > 1.5 or with two consecutive
weeks of declining wellness composite received modified training the following week.
Outcome. Two players were flagged in the first half of the season; both had load reductions
and avoided what coaching staff (in retrospective discussion) believed would have been
overuse injuries based on accumulated complaints. Overall acute injury time-loss across the
season was lower than the comparable period in the prior season, though the comparison is
informal.

Coaching takeaway. Monitoring is a discipline, not a budget. The most expensive system
that is not used outperforms nothing — but the cheapest system that is used outperforms the
most expensive system unused. Grassroots and youth contexts can adopt structured
monitoring meaningfully.

Module 5 — Integration into Coaching
Practice (Operational)

Learning objectives. By the end of this module, the coach will be able to: 1. Design a 90-
day wearable-integration plan tailored to their context, using the Plan-Do-Check-Act cycle. 2.
Develop a written data-governance policy covering consent, access, retention, sharing, and
breach response. 3. Communicate wearable data to athletes (and parents) with appropriate
framing. 4. Manage change among staff and stakeholders who resist data-driven practice. 5.
Choose and operationalise the most appropriate delivery pathway for disseminating
wearable competence within their organisation.
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5.1 The Plan-Do-Check-Act integration framework

Deming’s PDCA cycle — Plan, Do, Check, Act — was originally developed for
manufacturing quality control but applies cleanly to wearable integration in coaching.

Plan. Define one specific question that wearables will help you answer this season.
Examples: “Will player-individualised load caps reduce hamstring incidence?” “Will daily
HRV monitoring improve our taper decisions?” “Can we identify overreaching in our
endurance group two weeks earlier?” The plan also specifies the metrics that will answer the
question, the population (one player, one cohort, the whole squad), the timeline, and the
success criterion.

Do. Implement at small scale first. One cohort, one season. Resist the temptation to roll out
across the whole organisation in week one — the data-governance, training, and cultural
work has not yet been done.

Check. Evaluate against the success criterion. Did the question get answered? Did the
metrics behave as expected? Were there unintended consequences (athlete anxiety, staff
workload, inter-staff friction)?

Act. Scale, adjust, or stop. The most important option is the last one: a coach who is willing
to stop a monitoring effort that did not deliver value earns credibility and resources for the
next attempt. Monitoring should serve coaching, not the other way round.

5.2 Data governance and GDPR in coaching practice

This section is the deepening of Module 1’s introduction to GDPR. Module 1 told you the
rules exist. Module 5 builds your operational compliance.

A defensible club-level data-governance policy should cover, at minimum, the following
components.

Lawful basis (GDPR Article 6). Most sport-coaching contexts will rely on either consent
(Article 6(1)(a)) or legitimate interests (Article 6(1)(f)). For wearable data specifically, consent
is usually the cleanest basis because the processing is identifiable, optional from the
athlete’s view, and not strictly required to deliver the service.

Special-category basis (GDPR Article 9). Health data — including heart rate,
biomechanical data, sleep — requires an additional basis under Article 9. The most common
in sport coaching is explicit consent (Article 9(2)(a)), supplemented by appropriate
organisational safeguards.

Informed consent. Athletes must be told, in plain language, what data is collected, why,
who can access it, with whom it is shared, for how long it is retained, and how they can
withdraw. Template A1 in Annex A provides a starting point, requiring local legal review
before adoption.

Minors. Athletes under 16 (or the relevant national age threshold under GDPR Atrticle 8)
require parental or guardian consent. Even where the legal threshold is lower, best practice
is to involve guardians for all athletes under 16, and to provide age-appropriate explanations
to the young athlete themselves.

Access controls. Define explicitly who can see what. The head coach, S&C coach,
performance analyst, and medical staff have different legitimate access. The opposition
scout does not. The athlete agent does not. Sponsors do not. Document access permissions
and audit them.

Retention periods. How long do you keep data? GDPR requires retention only as long as
necessary for the stated purpose. A defensible default for in-season operational data is the
duration of the athlete’s affiliation plus a defined post-affiliation period (e.g., 24 months); for
research-purpose data, longer retention with stronger anonymisation may apply. Document
the policy and follow it.

Third-party sharing. When data is shared with a federation, a national team, a research
project, or any external entity, that sharing requires its own consent and data-sharing
agreement.

Page 22



Co-funded by
the European Union

Q WearCoach

Breach response. Under GDPR Article 33, certain breaches must be reported to the
supervisory authority within 72 hours. The coach is not the data-protection officer, but the
coach should know the chain of escalation: a lost laptop with athlete data is a breach; report
it immediately.

Athlete rights. Athletes have the right to access their data, to correct inaccuracies, to
request erasure (the “right to be forgotten”) subject to limitations, and to withdraw consent.
Building these rights into your workflow from the start is far easier than retrofitting them later.

5.3 Talking to athletes about their numbers

The technical competence to interpret data is necessary but not sufficient. The harder
competence is delivering data-based feedback in a way that supports the athlete.

Frame metrics as information, not verdicts. “Your HRV is suggesting your body is still
recovering — let’s adjust today’s session” is information that invites collaboration. “Your HRV
says you’re not ready” is a verdict that invites resistance. The factual content can be
identical; the framing changes the conversation.

Preserve agency. The athlete owns their body. The coach provides expertise. Data is a tool
that supports a shared decision. When this principle is communicated and lived, athletes
engage with their data; when it is violated, they game it or withdraw.

Negative-news scripts. \When the data is unfavourable and a session must be reduced, a
script the coach has prepared in advance is worth more than ten improvised conversations.
A sample structure: 1. Acknowledge the athlete’s effort and commitment. 2. Share the data
observation in plain terms. 3. Connect the observation to the decision. 4. Invite the athlete’s
perspective. 5. Confirm the path forward together.

Avoid number-anxiety. Some athletes — particularly adolescents, particularly those prone
to perfectionism — can become preoccupied with their own metrics in unhelpful ways. Watch
for it. Limit athlete-facing metrics where this risk is present. Talk about feelings as well as
numbers.

5.4 Integrating into a multi-disciplinary staff

In any team of meaningful size, wearable data crosses staff functions: head coach, assistant
coaches, S&C, physiotherapy, sport psychology, performance analysis. A RACI matrix —
Responsible, Accountable, Consulted, Informed — clarifies who does what for each data
domain. Template A10 in Annex A provides a starting structure. The point is not
bureaucracy; it is to prevent the two failure modes of multi-staff data:

. Muiltiple staff making conflicting decisions because nobody owns the data domain.

+  Data sitting unanalysed because everyone assumed someone else was responsible.
A weekly performance meeting, with a defined agenda anchored to the previous week’s
monitoring outputs, makes the system stick.

5.5 Delivery pathways — the operational meta-layer

This subsection is the operational signature of Module 5: it documents how to deliver this
entire programme in five flexible modes, depending on the audience and context.
Self-paced pathway — = 6 weeks, individual coaches. One module per week. Coach
reads the chapter, completes the quiz, downloads the templates, applies one practical
activity to their setting. Total commitment = 4 hours per module including application. Best
for: individual coaches, geographically dispersed audiences, asynchronous learning
preferences. Delivered through the WEARCOACH mobile application (D2.4).
Instructor-led pathway — 2-day intensive, cohort settings. Day 1: Modules 1, 2, 3 (90
minutes each, with breaks and applied exercises). Day 2: Modules 4, 5 (90 minutes each),
plus capstone-plan workshop. Cohort sizes 12—24. Facilitator profile: an experienced coach
with foundational sport-science training; the Facilitator Guide (Annex B) provides hour-by-
hour scripts. Best for: federations, NSGBs, club-staff training days.
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Blended pathway — 4 weeks, accredited continuing-education contexts. Each week: 3
hours asynchronous (reading + quiz) followed by a 2-hour synchronous session (case
discussion, applied practice). Modules 1 and 2 combined in week 1, then Modules 3, 4, 5
across weeks 2, 3, 4. Best for: university coach-education programmes, federation CPD
tracks.

Microlearning pathway — 30 days, mobile-first. Each day: one 10-minute unit inside the
mobile app (a concept, a question, a micro-exercise). Best for: time-pressed coaches,
grassroots audiences, mass dissemination at low commitment. Delivered through D2.4.
Train-the-trainer (TOT) pathway — 3 days. Equipping master coaches to deliver the
programme to other coaches. Day 1: programme content mastery review. Day 2: adult-
learning facilitation skills. Day 3: practice teaching with feedback. Best for: scaling the
programme across federations and national contexts.

A decision aid for choosing among pathways: if your audience is individual and dispersed,
choose self-paced or microlearning. If your audience is a cohort and you have facilitator
capacity, choose instructor-led or blended. If your goal is to scale the programme itself,
invest in TOT first.

Capstone — The 90-Day Wearable Integration Plan

Every coach completing Module 5 produces, using Template A5, a written 90-day integration
plan covering:
. Context analysis. Sport, level, athlete numbers, current monitoring practice,
available resources, staff structure.
. The PDCA question. One specific question wearables will answer this season.
. Metric selection. 3—-5 metrics, with personalised thresholds for one named athlete.
. Governance. A short data-governance statement covering consent, access,
retention.
. Communication plan. How will athletes (and parents, where applicable) be briefed?
+  Success criteria. What does success look like at day 30, day 60, day 907
. Review checkpoints. Calendar dates for honest review.
+  Stop conditions. What would cause you to stop or substantially modify the plan?
In instructor-led settings, plans are peer-reviewed in cohort. In self-paced settings, the rubric
(Annex C) supports honest self-review.

Conclusion and Next Steps

Wearable technology is no longer optional for the modern coach — but how it is used
remains, and should remain, a coaching choice. This manual has presented a structured
competency programme: the fundamentals of devices and sensors; the practical literacy of
data tracking; the integration of data into performance and recovery management; the use of
data in injury prevention; and the operational integration of all of this into a coach’s daily,
weekly, and seasonal practice.
The programme is not a buyer’s guide and does not endorse commercial products. It is a
competency programme, designed to outlast the specific devices and platforms that happen
to be on the market today. Sensors will improve; dashboards will be redesigned; algorithms
will be revised. The coach’s capacity to ask the right question, evaluate the answer critically,
and integrate the result into a judgment that supports the athlete is the durable competence.
Three next steps for every coach completing this manual:
1. Complete the Wearable Technologies Self-Assessment Toolkit (D2.3). It
identifies your strongest and weakest competency areas across the five modules and
supports targeted re-study.
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2. Access the WEARCOACH mobile application (D2.4) once it is released. It will
provide the digital version of the templates, microlearning content, and a community
space to discuss applications with other coaches. Until D2.4 is available, use the
printable templates and facilitator materials provided with D2.2.

3. Implement your 90-day integration plan. The Module 5 capstone is the most
important single artefact of this programme. The coach who completes the manual
without writing the plan has learned the content; the coach who writes and
implements the plan has changed practice.

The WEARCOACH consortium would value feedback on this manual. The formal pilot-
testing phase (D2.5) will capture coach and athlete experience with the training materials,
self-assessment toolkit, and mobile application in real coaching settings. Its findings will be
used to refine the final versions of the WEARCOACH resources. details for feedback are
available through the project website.
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Kisaltmalar Listesi

ACWR — Akut:Kronik Is Yiiki Orani - CMJ — Sigrama-Geri Sigrama Testi - CV — Degisim
Katsayisi - EACEA — Avrupa Egitim ve Kulttr Yiratme Ajansi - ECG — Elektrokardiyogram
- EMG — Elektromiyografi - GDPR — Genel Veri Koruma Tizigu - GNSS — Kiiresel Uydu
Navigasyon Sistemi - GPS — Kuresel Konumlandirma Sistemi - HR — Kalp Atis Hizi - HRV
— Kalp Atig Hizi Degiskenligi - HSR — Yuksek Hizli Kosu - ICCE — Uluslararasi
Antrendrlik Milkkemmelligi Konseyi - IMU — Eylemsizlik Olgiim Birimi - LMS — Ogrenme
Yoénetim Sistemi - NSGB — Ulusal Spor Yoénetim Kurulusu - PDCA — Planla-Uygula-Kontrol
Et-Onlem Al - PPG — Fotopletismografi - PSG — Polisomnografi - RPE — Algilanan Zorluk
Derecesi - RTP — Sahaya Dénus - sSEMG — Ylzeyel Elektromiyografi - SRPE — Seans
Algilanan Zorluk Derecesi - S&C — Kuvvet ve Kondisyon - TRIMP — Antrenman impulsu -
WCAG — Web igerigi Erisilebilirlik Kilavuzlari
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Yonetici Ozeti

Giyilebilir teknolojiler — kalp atis hizi monitorleri, GPS birimleri, eylemsizlik dlgiim birimleri,
akilli tekstiller ve baglantih gdsterge panelleri — son on bes yilda elit sporda yaygin olarak
erisilebilir hale gelmis ve maliyetler dustlikce taban, geng ve para-spor baglamlarina
ulasmaya baglamistir. Ancak son anketlerden ¢ikan tekrar eden bir bulgu, etkili kullanimin
onundeki darbodazin artik donanim olmadigi yonundedir. Bu, antrendrin veriyi yorumlama
ve onu savunulabilir antrenman kararlarina dénlUstirme kapasitesidir. Bu el kitabi tam da bu
acigl kapatmak icin vardir.

Giyilebilir Teknolojiler Programi ve Egitim Modull, bes tUniteden olugsan yapilandiriimis,
moduler bir mifredat sunmaktadir. Modul 1, antrendrleri sensoér tiplerine, cihaz pazarina ve
satici iddialarini degerlendirmek icin ihtiya¢ duyduklari gecerlilik ve guvenilirlik kavramlarina
hakim kilar. Modul 2, pratik veri takibi okuryazarligini gelistirir — i¢ ve dis yuka ayirt etme,
gosterge panellerini okuma, gercek bir seansta temel metrikleri (sRPE, TRIMP, ACWR)
hesaplama. Modul 3, giyilebilir veriyi periyotlama ve toparlanma yonetimine entegre eder.
Modul 4, yuk yonetimi, asimetri tespiti ve erken uyari protokolu araciligiyla sakatlik dnlemeyi
ele alir; profesyonel futbol, Universite basketbolu, dayaniklilik sporu, para-spor ve taban
genglik baglamlarini kapsayan bes islenmis vaka ¢alismasiyla desteklenir. Modiil 5,
programi operasyonel hale getirir: antrenéri veri ydnetisiminden sporcuyla iletisime, ¢ok
disiplinli ekip icinde degisim yonetiminden kisisellestiriimis 90 glinlik entegrasyon planinin
olusturulmasina kadar yonlendirir. Modul 5 ayrica bes esnek sunum yolunu — bireysel,
egitmen rehberli, harmanlanmis, mikro-6grenme ve egitici egitimi — belgeler ve mifredatin
cok farkli organizasyonel baglamlarda uygulanabilir olmasini saglar.

El kitabi, bireysel 6grenme ve egitmen rehberli sunum icin tasarlanmistir; akredite surekli
egitim programlari i¢in harmanlanmis segenekler de mevcuttur. Her modal, WEARCOACH
Oz-Degerlendirme Toolkit'ine (D2.3) ve WEARCOACH mobil uygulamasina (D2.4) képri
kuran refleksif sorularla kapanir. Kapsayicilik yapisaldir: dort persona (taban genglik
antrendri, Universite kuvvet-ve-kondisyon antrenori, profesyonel lig bas antrenéri, para-
spor antrendéri) icerik boyunca yer alir ve butceler, sporlar ile sporcu kitleleri agisindan alaka
duzeyini guvence altina alir.

Program herhangi bir ticari cihazi tanitmaz. Kargilastirmalar marka yerine kategori ve 6zellik
temelinde organize edilmistir. Vurgu, bastan sona kanita dayali, seffaf ve etik acidan
savunulabilir uygulamadir — giyilebilir veriyi, antrendriin profesyonel yargisindaki birgok
girdiden biri olarak ele almak.

ilgili WEARCOACH kaynaklarina iliskin not. Bu el kitabi Cikti D2.2°dir ve proje ayi M8'de
yayimlanmaktadir. WEARCOACH Oz-Degerlendirme Arag Seti'ne (D2.3), WEARCOACH
mobil uygulamasina (D2.4) ve Pilot Test Raporu’na (D2.5) yapilan atiflar, projenin daha
genis 6grenme yolundaki planlanan baglantilar gdstermektedir. Bu kaynaklar hentiz
yayimlanmamissa, antrendrler ve egitmenler bu el kitabinda yer alan veya el kitabina eslik
eden yazdirilabilir gablonlari ve etkinlikleri kullanmalidir. Dijital ve mobil stirumler ilgili sonraki
ciktilar kapsaminda kullanima sunulacaktir.
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Bu El Kitabi Nasil Kullanilir

Bu el kitabi t¢ temel kullanim senaryosunu ve Modul 5’te belgelenen iki tiretilmis modu
destekler.
Bireysel ¢alisma (= toplam 4 saat): Her modulin anlatisini okuyun, metin ici refleksif
sorulari yanitlayin, modil sonu sinavini tamamlayin ve ilgili sablonlari Ek A’dan indirin.
Hizinizi yaklagik haftada bir modul olacak sekilde ayarlayin; oturumlar arasinda kendi
antrendrliik ortaminizda bir pratik etkinlik gergeklestirin.
Egitmen rehberli atdlye (bir tam giin veya iki yarim guin): Her modul, kargilik gelen slayt
seti (ayri olarak teslim edilir) etrafinda kurulmus 90 dakikalik bir kolaylastirici rehberli
oturumu destekler. Egitmen Rehberi (Ek B) saatlik zamanlama, tartisma sorulari ve kiigiik
grup etkinlikleri sunar.
Harmanlanmis program (4 hafta): Antrenérler her hafta bir modilin okumasini ve sinavini
asenkron olarak tamamlar, ardindan vaka tartismasi ve uygulamali pratie odaklanan 60
dakikalik canl bir oturumda bir araya gelir. Universite antrendr egitim programlari ve
federasyon surekli mesleki gelisim parkurlari i¢in uygundur.
El kitabi, gezinmenize yardimci olmak igin tekrarlayan semboller kullanir:

«  Ogrenme hedefi

. Aragtirma kaniti

«  [slenmis vaka veya 6rnek

. Etik veya yasal dlisiince

. Pratik ipucu

»  Baska bir WEARCOACH kaynagina képrtii (D2.3 toolkit veya D2.4 mobil uygulama)

. Refleksif soru — buraya siz yaziyorsunuz
Belirli bir konu daha acilse moddlleri sirayla okumak zorunda degilsiniz. Bununla birlikte,
Modul 1'de tanimlanan terminoloji bastan sona kullanilir — yeni baglayanlar énce en
azindan bu module g6z gezdirmekten fayda gorur.
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Giris
Bu program neden var

Antrendrluk; gézlem, yargi ve sporcularla ¢caligmaktan biriken deneyim tzerine kurulu bir
sanattir. Giyilebilir teknoloji bunu degistirmez. Degistirdigi sey gézlemin ¢éziindrldigidir. Bir
oyuncunun kalp atis hizinin sprintler arasinda toparlanmadigini veya bir kosucunun son
haftadaki yliksek hizli kosu mesafesinin kronik ortalamanin ¢ standart sapma Uzerinde
oldugunu yaklasik gergek zamanli gérebilen bir antrendr, bir sonraki karari iyi alma
konusunda daha guglu bir konumdadir. Giyilebilir teknoloji, dikkatli kullanildiginda yargiyi
destekler. Dikkatsizce kullanildiginda, yargiy anlagiimamig sayilarla degistirebilir — ki bu,
hic veri toplamamaktan daha koéttddr.

WEARCOACH projesi, belgelenmis bir bosluk Gizerine insa edilmistir. Literatlir, antrendrlerin
giyilebilir veriye olan guveninin cihaz penetrasyonunun gerisinde kaldigini tutarl bir sekilde
gostermektedir. Bampouras, Esformes ve Reeves (2021), giyilebilir aracglara erisimin keskin
bir sekilde artmasina ragmen antrendrlerin giktilari yorumlama konusundaki algilanan
yetkinliginin bu hiza ayak uyduramadigini bulmustur. IOC’nin izleme Uzerine konsensls
bildirisi (Bourdon ve digerleri, 2017), herhangi bir izleme sisteminin degerinin tamamen
personelin Urettigi veri Gzerinden eyleme ge¢gme kapasitesine bagl oldugunu kesin bir
sekilde ifade etmistir. WEARCOACH'un arastirma raporu (Cikti D2.1), bu kaliplari Avrupali
antrendrlerle yapilan anketlerde dogrulamistir: katilimcilarin gogunun en az bir giyilebilir
cihaza erisimi vardi; gok daha azi bunun kullanimi konusunda yapilandiriimig egitim almisti;
yalnizca bir azinlik yazili veri yonetisimi protokolu altinda ¢alisiyordu.

Bu el kitabi, projenin bu duruma verdigi yanittir. Bir alici rehberi degildir. Bir yetkinlik
programidir.

Bu el kitabi kimler igin

Birincil kitle, spor disiplinleri ve rekabet seviyeleri arasinda uygulamaci antrenérlerdir —
taban genclik antrenérlerinden profesyonel lig bas antrendrlerine, para-spor antrendrleri ve
kuvvet-ve-kondisyon personeli dahil. Ulusal Spor Yonetim Kuruluglari (NSGB’ler), antrenoér
egitmenleri ve federasyon slrekli mesleki gelisim ekipleri, bu materyali baskalarini egitmek
icin kullanacak ikincil kitleyi olusturur. Spor bilimi akademisyenleri, politika yapicilar ve
sporcu gelisimi yoneticileri gergceveyi mufredat tasarimi ve politika uyumu icin bir referans
olarak yararl bulabilir.

Kapsam ve sinirlar

Bu el kitabi, giyilebilir veri yorumlama ve entegrasyonunun antrenérliik boyutunu kapsar.
Tibbi, fizyoterapi veya biyomedikal muhendislik mifredatlarini gogaltmaz; tibbi karar verme
referanslari kasith olarak “ne zaman sevk edilir’ duzeyinde tutulur, “nasil tedavi edilir’
dizeyinde degil. Belirli ticari Urlnleri onaylamaz. Konsorsiyumun arastirma raporu (D2.1),
0z-degerlendirme toolkit (D2.3) veya mobil uygulamanin (D2.4) yerini almaz — onlari
tamamlar.

Bu el kitabi1 nasil gelistirildi

icerik; hakemli spor bilimi yayinlarinin literatiir taramasina, WEARCOACH konsorsiyumunun
Avrupali antrendrlerle yaptigi anket ve roportajlara (D2.1), akademik ve uygulayici katkilarla
yapilan yapilandiriimis akran degerlendirmesine ve Turkiye, Estonya ile Norve¢'teki
antrendrler ile proje ortaklarindan alinan ilk bigimlendirici geri bildirimlere dayanmaktadir.
Egitim materyalleri, ara¢ seti ve mobil uygulamanin resmi saha pilot testi daha sonraki
asamada D2.5 kapsaminda gercgeklestirilecektir.
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Pedagojik Yaklasim ve Modiil Mimarisi

Bu program, yetiskin 6grenme arastirmalarindan tiretilen doért tasarim ilkesi Gzerine
kuruludur.

Birinci olarak, andragojik uygunluk (Knowles, Holton ve Swanson, 2015). Yetigkinler en
iyi, icerik anlik pratik problemlere baglandiginda, mevcut deneyimlerinden yararlandiginda
ve kendi yonlendirmelerinde oldugunda 6grenir. Her modul, pratik bir vinyetle acilir ve
antrendriin materyali kendi ortamiyla iligkilendirmesini isteyen refleksif bir soruyla kapanir.
ikinci olarak, deneyimsel 6grenme (Kolb, 2015). Her modiil; somut deneyim (vinyet veya
vaka), refleksif gdézlem (metin igi sorular), soyut kavramsallastirma (teorik materyal) ve aktif
deneme (sablonlar, sinav, dnerilen sahada uygulama) asamalarindan geger. Yalnizca teorik
materyali kullanan antrenérler kismi fayda saglar; aktif bilesenleri tamamlayanlar tam faydayi
gorur.

Uclincii olarak, yapici uyum (Biggs ve Tang, 2011). Ogrenme ciktilari, igerik, etkinlikler ve
degerlendirmeler birlikte tasarlanir; boylece ayni yone cekerler. Her modulin sinavi,
belirtilen hedeflerle kalibre edilir; her capstone etkinligi en zorlu hedefle kalibre edilir.
Doérdiincii olarak, ilerleme iskelesi olarak Bloom Taksonomisi (Anderson ve Krathwohl,
2001). Modul 1, kelime dagarcigi ve tanimayi olusturur. Modul 2, bunlari uygulamaya tasir.
Modul 3 ve 4 analiz ve degerlendirme gerektirir. Modil 5, yaratmada doruga ulagir —
antrendr kendi 90 gunlik entegrasyon planini tasarlar.

Bes moduil birbirine siki bir sekilde baghdir: Modil 1’de tanimlanan terminoloji tiim
modauillerde yeniden kullanilir; Modil 2’de tanitilan formiller Modil 3 ve 4’te yeniden ortaya
cikar; Modil 1°deki GDPR temelleri Modil 5'te derinlestirilir. Ek E bu ¢apraz referanslari
belgeler; antrendrler ve gevirmenler el kitabini tutarl bir batun olarak gezinebilir.
Tekrarlayan doért persona — Mehmet (taban genglik futbol antrenérd, Turkiye), Anna
(Universite kuvvet-ve-kondisyon antrenérl, atletizm, Kuzey Avrupa), Kjell (tam performans
ekibi olan profesyonel lig bas antrendri, Norveg) ve Zeynep (tekerlekli sandalye basketbolu
antrendru, Turkiye) — moduller boyunca yer alir. Rolleri yapisaldir: her modulin vinyetleri en
az ikisinden yararlanir; érneklerin taban ve elit, bireysel ve takim, ayakta ve para-spor
baglamlarini kapsamasi guvence altina alinir.
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Modiil 1 — Giyilebilir Teknolojinin
Temelleri

Ogrenme hedefleri. Bu modiiliin sonunda antrendr sunlari yapabilecek: 1. Sporda
kullanilan giyilebilir teknolojinin ana ailelerini tanimlayabilecek ve siniflandirabilecek; sensor
tiplerini dlgtukleri buyukluge gore ayirt edebilecek. 2. Verinin sporcudan sensore, platforma
ve antrenorllik kararina yolculugunu acgiklayabilecek. 3. Giyilebilir teknolojinin antrenoérlikteki
degderini ve sinirlamalarini gegerlilik, givenilirlik ve ekolojik gecerlilik kavramlarini
uygulayarak elestirel olarak degerlendirebilecek. 4. Gergekgi bir cihaz se¢im senaryosuna
cok kriterli bir secim matrisi uygulayabilecek. 5. Sporculara giyilebilir cihaz tanitirken temel
etik ve GDPR yukumldliklerini taniyabilecek.

1.1 Sporda giyilebilir teknolojinin kisa evrimi

Giyilebilir izleme, sporda degil klinik enstrimantasyonda kok salmistir. 1950’lerde gelistirilen
tasinabilir bir EKG kaydedicisi olan Holter monitord, fizyolojik sinyallerin serbest yasam
aktivitesi sirasinda yakalanabilecegi ilkesini ortaya koymustur. 1960’larda popdler olan
mekanik pedometreler, ayni seyi ambilatuvar aktivite sayimlari icin yapmistir. Kalp atis hizi
gogus kayislari, Polar'in 1980’lerin basinda Sport Tester'| piyasaya stirmesiyle tiketici spor
pazarina ulasmis, rekreasyonel ve rekabetci sporculara yapilandiriimis kalp atis hizi temelli
dayaniklilik antrenmanini agmistir. GPS tabanli sporcu takibi, 2000’lerin basinda ragbi ve
Avustralya futbolunda sirtta tasinan birimler olarak elit takim sporunda ortaya ¢ikmigtir.
Eylemsizlik 6l¢im birimleri — ivmedlger, jiroskop ve manyetometreyi birlestiren kigik
paketler — son on yilda arastirma enstrimantasyonundan ana akim antrenérllk araglarina
benzer bir yoriinge izlemistir. Sonraki dalga, akilli tekstilleri (giysilere dokunmus sensorler),
surekli biyokimyasal izlemeyi (6zellikle klinikten performans baglamlarina gegen surekli
glikoz monitorleri) ve tiketici sinifi saatlerde ile yuziklerde giderek daha sofistike optik
algilamay! icermektedir.

Bu 70 yillik yoringe boyunca gorulen oruntu, “teknolojinin antrenorlere itildigi” degil,
“antrendrlerin ve arastirmacilarin yanitlamak icin enstrimantasyon gerektiren sorular
sordugu”dur. Uygulamaci antrendr icin ¢ikarim basittir: Yeni bir giyilebilir cihazla
karsilastiginizda 6énce hangi antrenérliik sorusunu yanitlamaya c¢alistigini sorun. Bu soruyu
kendi sporunuz ve sporculariniz igin ifade edemiyorsaniz, cihazin pratiginizi degistirme
olasiligi disuktir.

1.2 Sensor tipleri ve gercekte ne olgtukleri

Antrendrler genellikle sensor isimlerini duyar ve onlari anladiklari sonucuna varir. Daha derin
yetkinlik, her sensorun fiziksel olarak ne olgtugunu ve cihazin bu 6lgimden ne tirettigini
bilmektir. ikisi siklikla karistirilir ve bu, altta yatan sinyali guriiltili olan tiretilmis metriklere
asiri givene yol acar.

ivmedlgerler bir, iki veya (i¢ eksende dogrusal ivmeyi dlger. Yalnizca ivmedlger verisinden
cihazlar; adim sayilari, garpma siddetleri ve belirli kompozit “yik” metriklerini tahmin eder.
Sinyal gucludir ancak belirsizdir: Bir aractaki titresim ile bir ayak basisi, disik érnekleme
hizlarinda benzer gorinebilir.

Jiroskoplar acisal hizi — bir eksen etrafindaki dénus hizini — élcer. Ug eksenli bir IMU’da
ivmedlcerlerle birlestirildiklerinde, yon kestirimine ve hareket 6rintisu tanimaya (sigrama,
yon degistirme, yuruyus fazlari) olanak tanir.

Manyetometreler yerel manyetik alani dlger; pusula referansi olarak ve yén kestirimlerindeki
kaymayi dizeltmek icin kullanilir. Yakindaki ferromanyetik metale ve elektronik gurultiye
duyarlhidirlar; bu durum, kapali alan spor ortamlarindaki guvenilirliklerini sinirlar.

Optik fotopletismografi (PPG) sensorleri dokuya yesil veya kizilétesi isik gonderir ve
pulsatil kan akisinin neden oldugu yansiyan isiktaki varyasyonu olger. Bilek tabanli saatler
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ve kol bandi kalp atis hizi monitérleri PPG kullanir. Sinyal; hareket artefaktlarina, ten
rengine, periferik vazokonstriksiyona ve cihazin cildi sikma derecesine duyarlidir.
Elektrokardiyogram (ECG) elektrotlari kalbin elektriksel aktivitesini dogrudan dlger. G6gus
bandi kalp atis hizi monitérleri tipik olarak tek kanalli ECG yaklasimi kullanir. Sinyal, 6zellikle
dinamik egzersizde PPG’den genellikle daha dogrudur ancak dogrudan cilt temasi ve kayisa
tolerans gerektirir.

GPS/GNSS alicilari uydulardan gelen sinyalleri G¢genlestirerek konumu belirler. Dogruluk;
gorundr uydularin sayisina ve geometrisine, alicinin gipset kalitesine, atmosferik kosullara
ve yerel gevreye (acgik alan, kentsel kanyon veya kapali alan) baglidir. Toplam mesafe ve
yuksek hizli kogsu mesafesi gibi GPS tlrevi metrikler, agik dig mekan sporunda gugliddr;
kapali alanda bozulur veya basarisiz olur.

Yizeyel elektromiyografi (sEMG) sensorleri kasin elektriksel aktivitesini cilt Gzerinden
Olger. Kas aktivasyonu ve yorgunluk tahmininde kullanilir; ancak sinyal kalitesi elektrot
yerlesimine, cilt hazirhgina ve harekete son derece duyarlidir.

Sicaklik sensorleri ve galvanik cilt tepkisi sensorleri, bazi toparlanma ve stres izleme
cihazlarinda kullanilan cilt sicakligini ve elektrodermal aktiviteyi yakalar.

Pratik aciklayici bir ayrim:

Kavram Ne oldugu Ornek

Olgllen Bir sensorin yakaladigi ham fiziksel Ug eksende ivme (m/s?)
blyUkIik sinyal

Taretilmis Olgllen buyikliklerden hesaplanan PlayerLoad, toplam mesafe,
metrik islenmis ¢kt sprint sayisi

Cikarsanan Metrigin temsil ettigi varsayilan “Dis yuk”, “néromuskiler
yapl antrendrlik kavrami yorgunluk”

Olglilen biyiklikten gikarsanan yapiya dogru ne kadar uzaklagirsaniz, o kadar gok
varsayim katmani biriktirirsiniz. iki cihaz ayni antrenman igin “farkli” PlayerLoad degerleri
bildirdiginde, yanit genellikle birinin yanls ve digerinin dogru oldugu degil, farkl tescilli
tiretme formullerini kullandiklari gergegidir.

1.3 Cihaz pazarinin haritalanmasi: kategori temelli karsilagtirma

Markalari siralamak yerine, cihaz pazarini 6gretmenin en kalici yolu kategoriler izerindendir.
Asagidaki tablo gostergeseldir; spesifik modeller hizli degdisir ancak kategoriler ve davet
ettikleri sorular istikrarlidir.

Kategori Tipik kullanim  Tipik fiyat araigi  Gugli yonleri Sinirlamalari
(birim bagina)
Gogus bandi HR Dayaniklilik 40-120 € Dinamik Sporcu konforu;
monitéra (ECG) antrenmani, egzersizde yuksek dogrudan temas
grup HR izleme dogruluk; uygun  gerekir
fiyath
Optik bilek HR /  Dayaniklilik, 150-700 € Konfor; entegre Yuksek hareketli
tlketici cok-spor gunlik izleme, GPS, uyku, HRV  aktivitelerde
saati uyku dogruluk
degiskendir
GPS takim yeledi Dis mekan takim 800—2.500 Yuksek kaliteli Maliyet; platform
(tek spor, sporu izleme €/birim + platform GNSS; entegre bagimlihgi
profesyonel) ucretleri gosterge panelleri
IMU yamasi / pod Asimetri, 150-600 € Hedeflenmis Daha dar kullanim
sigrama analizi, biyomekanik; alani; yazihima
yurayus tasinabilir bagimh
Akill tekstil (HR Dinamik sporda 200-1.500 € Giysiye entegre;  Dayaniklilik;
veya EMG HR + EMG konforlu yikama; sensor
destekli giysi) kalitesi degiskendir
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Kategori Tipik kullanim  Tipik fiyat araigi  Guglu yonleri Sinirlamalari
(birim bagina)

Uyku ve Sarekli HRV, 200-500 € + Sarekli giyim; HRV PSG’ye karsi uyku

toparlanma uyku abonelik trendleri evresi dogrulugu

odakh yuzuik kismidir

veya bant

Akilli telefon Taban, dusik 0-50 € Ek donanim yok  Dogruluk telefon

tabanli izleme bltceli baglamlar (uygulamalar) sensorlerine
baghdir

1.4 Arastirmaci olmayan antrendarler igin gecgerlilik ve guvenilirlik

Her antrendérin ihtiyaci olan G¢ sade tanim:

Gecgerlilik, bir cihazin iddia ettigi seyi 6lglip 6lgmedigini sorar. Toplam mesafe bildiren bir
GPS birimi, kabul edilebilir bir marj iginde altin standart bir referansla (6rnegin 6l¢timus bir
pist) uyusuyorsa bu amag icin gecerlidir.

Givenilirlik, kosullar sabit oldugunda cihazin tutarli sonuglar verip vermedigini sorar. Ayni
sporcunun ayni rotada iki ardisik gin kostugunda farkl toplam mesafe okumalari veren bir
cihaz guvenilmezdir.

Ekolojik gecerlilik, laboratuvarda kurulan gegerlilik ve glvenilirligin gercek antrendrluk
kosullarinda — riizgar, ter, temas, kapall veya agik alan, kavranmis nesneler, hava durumu
— gecerliligini koruyup korumadigdini sorar.

Arastirma kaniti. Sperlich ve Holmberg (2017), British Journal of Sports Medicine’da kisa
ama etkili bir bagyazida “giyilebilir, evet ama yetenekli mi...?” uyarisinda bulunmustur —
pazarlanan performans ile dogrulanmis performans arasindaki bosluk genellikle blyUktir.
Duking, Hotho, Holmberg, Fuss ve Sperlich (2016), ticari olarak temin edilebilen giyilebilir
cihazlarda kriter dl¢ciimlerine karsi degerlendirildiklerinde sistematik dogruluk sorunlari
bulmustur. Akenhead ve Nassis (2016), antrendrlerin izleme araglari hakkindaki kararlarinin
dogrulama durumu konusunda 6nemli belirsizlik altinda alindigini belgelemisgtir.

Bir dogrulama ¢aligmasinin 6zeti bes dakikada nasil okunur. Sunlari arayin: (a)
orneklem — kim, hangi sporda, hangi yogunlukta test edildi; (b) altin standart — cihaz neyle
karsilastirildi; (c) istatistik — yalnizca korelasyon degil, ortalama yanlilik ve uyum sinirlari;
(d) ekolojik eslesme — kosullar sizinkine benziyor muydu? Bir cihaz yalnizca yavas kosu
bandi hizlarinda dogrulandiysa, bunun sprint antrenmanina genellenebilecegini
varsaymayin.

1.5 ilk bakista etik ve GDPR — riza temeli

Bir cihazi agmadan once her antrenoriin anlamasi gerekenler.

Avrupa Birligi'nin Genel Veri Koruma Tuzugu (Tuzuk 2016/679) altinda, kigisel veri, kimligi
belirlenebilir bir gergek kisiyle ilgili herhangi bir bilgidir. Saglik verileri — kalp atis hizi,
biyomekanik veri, uyku, antrenman yuki — Madde 9 kapsaminda 6zel nitelikli kigisel veri
olarak ele alinir ve daha siki igslem gerektirir. Asgari operasyonel sonuglar:

. Veriyi islemek igin acik bir hukuki sebebiniz (Madde 6) ve saglik verisini islemek igin
aclk bir sebebiniz (Madde 9) olmali; en yaygin olarak tibbi baglam olmayan bir spor
antrendrligu ortaminda agik riza.

. Riza bilgilendirilmis (sporcu neyin toplandidini, neden, kimle paylasildigini ve ne
kadar sure tutuldugunu anlar) ve ézgurce verilmis (segilme baskisindan kaynaklanan
zorlama olmadan) olmalidir.

. Resit olmayan sporcular ek koruma gerektirir: ebeveyn veya vasi rizasi, sporcunun
yasina uyarlanmis daha basit agiklamalar.

. Veri minimizasyonu uygulamalisiniz — yalnizca ihtiyaciniz olani toplayin.

. Saklama surelerini (verinin ne kadar saklandigini) tanimlamali ve iletmelisiniz.

. Bir ihlal olursa ne yapacaginiza dair bir planiniz olmahdir: GDPR altinda belirli ihlaller
72 saat icinde bildirilmelidir.
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Moddl 5, yénetisimin operasyonel tedavisini derinlestirir. Modul 1 igin operasyonel kural
basittir: yerinde bir bilgilendirilmis riza streci olmadan cihaz dagitmayin.
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Modiil 2 — Gercek Zamanl Veri Takibi

Ogrenme hedefleri. Bu modiiliin sonunda antrendr sunlari yapabilecek: 1. I¢ ve dis yiikii
ayirt edebilecek ve belirli bir spor igin uygun metrikleri segebilecek. 2. Verilen formilleri
kullanarak ham seans verisinden sRPE, TRIMP ve ACWR hesaplayabilecek. 3. izleme
gosterge panellerinde kullanilan beg kanonik gorsellestirmeyi yorumlayabilecek. 4. Yaygin
veri kalitesi sorunlarini teshis edebilecek ve temel filtreleme kurallari uygulayabilecek. 5.
Sporcularla gergek zamanli olarak hangi bilgiyi paylasacagina ve neyi erteleyecegine karar
verebilecek.

2.1 i¢ yiik ve dis yiik — Impellizzeri-Marcora gergevesi

Modern sporcu izlemenin en dnemli kavramsal ayrimi, dis ylik — sporcunun ne yaptigi,
fiziksel terimlerle dlciimus (kat edilen kilometre, sprintler, ivmelenmeler, kaldirilan agirlk,
tekrarlar) — ile i¢ yiik — sporcunun bunu yaparken deneyimledigi biyolojik maliyet (kalp atis
hizi, algilanan zorlanma, hormonal tepki) — arasindadir. Dis ylUk antrendrun recete ettigi
dozdur. ¢ yiik, viicudun o doza verdigi yanittir.
@l Arastirma kaniti. Impellizzeri, Marcora ve Coutts (2019), orijinal cercevelerini on bes yil
sonra yeniden ele almis ve yalnizca dis yuk metrikleri Gzerine kurulu izleme sistemlerinin
antrenman adaptasyonunu ve sakatlik riskini belirleyen bireysel degiskenligi kagirdigini
vurgulamistir. Ayni recete edilen seansi gergeklestiren iki sporcu; fitness, yorgunluk, uyku,
cevre, motivasyon ve bir duzine baska faktére bagl olarak farkli i¢ yukler deneyimler.
Yalnizca dis metrikleri takip eden antrendr, resmin yalnizca yarisini takip etmektedir.
Cercevenin dogrudan pratik sonuglari vardir:
. “Ayni seansa” verdikleri yanitlari yalnizca dis metriklerle karsilastirmak yanilticidir;
yaniti degil, receteyi karsilastiriyorsunuz.
. ic ylikii zaman iginde takip etmek (sRPE, HR tiirevi TRIMP), daha dnce iyi tolere
edilmis bir dozun ne zaman gerilime dénustugunt gérmenizi saglar.
. ic-dis karsilastirmasi bash basina tanilayicidir: degismemis bir dis yikin daha
yliksek bir i¢ yUk Gretmesi, biriken yorgunlugun en net erken igaretlerinden biridir.

2.2 Canli veri akiglari — gosterge panellerinin gergekte ne sundugu

Modern takim izleme platformlari ortak bir mimariye sahip gergek zamanli akislar sunar:
GPS ve ivmedlger sinyalleri sporcu Uzerindeki cihazlardan bir baz istasyonuna akar, yerel
olarak ve/veya bulutta islenir ve saniyeler icinde antrendrin tabletinde goérinur. Markaya
0zgu uygulamalar (Catapult OpenField Live, STATSports Apex Live, Polar Team Pro Live ve
digerleri) ayrintilarda farklilik gosterir; bir antrenériin beklemesi gereken jenerik 6zellikler
sunlardir:
. Sporcu basina canli metrikler (HR bdlgeleri, toplam mesafe, yiksek hizli kosu,
ivmelenme/yavaslamalar, PlayerLoad tipi kompozit).
. Gorsel uyarilari tetikleyen 6zellestirilebilir egikler (renk degisimi, sesli alarm).
*  Antrenman veya periyot segmentasyonu, bdylece seans sonrasi analiz seans
planiyla hizalanir.
. Daha fazla analiz igin ham ve islenmis verinin disa aktarimi.
Durust gercek: Her “canli” metrik, saniyeler iginde eyleme gecmek icin yeterince guvenilir
degildir. Kalp atis hizi, mesafe ve ¢arpmalar yeterli kararlilikla gtincellenir. Yumusatma
pencereli kompozit metrikler (bazi PlayerLoad varyantlari, bazi asimetri endeksleri), canli
okumalardan ziyade seans toplamlari olarak daha anlamlidir. Kural olarak: gercek zamanh
olarak basit metriklere glivenin; kompozitlere seans degderlendirmesinde guvenin.

2.3 Gosterge paneli okuryazarligi — bes gorsellestirme ailesini okuma

Page 12



= Co-funded by
% Wea rcoach H the European Union

Cogu gosterge paneli tekrarlayan bir gorsellestirme seti kullanir. Bes aile boyunca ayni
soruyu — “bu resim bana ne anlatiyor?” — yanitlayabilen antrenérler gosterge paneli
okuryazaridir.

Zaman serisi. Yatay eksen zaman; dikey eksen bir metriktir (6rnegin kalp atis hizi). Gigla
yonleri: trendleri, tepe noktalarini, toparlanmalari gésterir. Dikkat: varyasyonu abartan veya
bastiran y ekseni dlceklendirmesi.

Is1 haritasi. Mekansal yodunluk; en sik saha sporunda (aktivitenin yogunlastigi saha
bolgeleri) kullanilir. Gigli yonleri: mekansal kapsam, taktiksel icgorl. Dikkat: 1si haritalari
topla ve topsuz kosmayi birlikte icerir; tek baslarina taktiksel niyeti yansitmazlar.

Radar (6riimcek) grafigi. Bir sporcu veya bir seans igin metriklerin gok eksenli
karsilastirmasi; siklikla sporcu profilleri igin kullanilir. GU¢li yonleri: bir bakista cok boyutlu
goérunum. Dikkat: gorindr gugleri gorsel olarak ¢arpitan keyfi eksen 6lgeklendirmesi.

Kutu grafigi. Kadro genelinde bir metrigin dagihmi; medyan, geyrekler ve aykiri degerlerle.
GuUgli yonleri: aykiri degerleri hemen ylzeye ¢ikarir. Dikkat: kiigiik kadro boyutlari kutu
grafiklerini istikrarsiz yapar; n = 10’un altinda dikkatli olun.

Sacilim grafigi. iliskileri ylizeye ¢ikarmak icin birbirine karsi cizilen iki metrik (6rnegin
haftalik sSRPE’ye karsi seans HR’l). Guglu yonleri: iki boyutlu uzayda korelasyon ve aykiri
degerleri gdsterir. Dikkat: korelasyon nedensellik dedildir; yalnizca bir sacilim érintiisine
gore asla eyleme gegmeyin.

2.4 Veri kalitesi, anomaliler ve suphecilik disiplini

Bir metrik Uzerinde herhangi bir karar alinmadan énce, antrendr veriyi kontrol eder. En
yaygin kalite sorunlari:

. Kapali alanda ve yogun gevrelerde GPS sinyal kaybi. Agir celik yapili kapali
salonlar veya stadyumlar aralikl uydu sinyali tretir. Bir oyuncunun 10 dakikada
gorunidrde 50 metre kat ettigi bir antrenman neredeyse kesinlikle kapall alandaydi;
metrigi eksik olarak ele alin.

. Optik HR’da hareket artefakti. Bilek tabanli PPG sensorleri; kavrama goérevleri,
titresimler ve kisa yiksek yogunluklu patlamalar sirasinda diizensiz okumalar verir.
Bir oyuncunun HR'’1I bes saniye icinde 20 bpm sigrar ve diserse, stiphecilik hakhdir.

+  Sensor kaymasi. Uzun seanslar, sicak kosullar veya terle doymus goégus kayislari
kademeli olarak carpik okumalar Uretir. Seans sonu HR'I benzer ¢abada seans basi
HR ile karsilastirin.

. Cihazlar arasi zaman senkronizasyonu sorunlari. Birden fazla cihazdan gelen veri
hizalandiginda kugik saat farkhliklari tiretilmis metrikleri karistirabilir.

. Eksik veya kismi dosyalar. Haftalik yuku hesaplamadan 6nce “90 dakika” olarak
etiketlenmis 73 dakikalik bir dosyayi fark etmeyi 6grenen bir antrendr, haftalik
raporlari daha glvenilir olan bir antrendrddr.

Disiplin: Gergek olamayacak kadar iyi veya gercek olamayacak kadar kétl gorinen bir
metrik muhtemelen gercek degildir.

2.5 Sporculara gergcek zamanli geri bildirim — zamanlama sorusu

Bir antrendrin bir metrigi canli olarak gbrebilmesi, sporcunun da canli olarak gérmesi
gerektigi anlamina gelmez. Ug soru:

Ne? Bazi metrikler gercek zamanli olarak eyleme gegirilebilir (tempo igin HR, oyuncu
degisikligi kararlari icin kat edilen mesafe). Digerleri dyle degildir (HRV, uyku — bunlar
seans oncesi girdileridir). Eyleme gegcirilebilir olani paylasin.

Ne zaman? Bir antrenman sirasinda sporcu uygulamaktadir; metrik konusmasi bir dikkat
dagiticidir. Antrenmanlar arasinda veya bir blogun sonunda kisa metrik temelli geri bildirim
(“tekrarlar arasinda HR'iniz diismedi; bir sonraki sefer daha uzun dinlenin”) yerinde olur.
Trend geri bildirimi (“HRV’niz bir haftadir dusuyor”) saha kenarina degil, bire bir
degerlendirmeye aittir.
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Nasil? Metrikleri kararlar olarak dedil, bilgi olarak ¢ergeveleyin. “Bugin sprint sayiniz
yuksekti — yarini koruyalim” cimlesi, “Asiri galigtin.” cimlesinden farkl hisseder. Olumsuz
haber cerceveleme senaryolari Modiil 5'te ele alinmigtir.

Pratik laboratuvar — Stat Pack #1

islenmis hesaplama. Bir sporcu igin 60 dakikalik antrenman seansi sunlari dénddiriir:

. Toplam mesafe: 6.800 m

. Yuksek hizli kosu (>19,8 km/sa): 720 m

. Ortalama HR: 152 bpm; Gézlemlenen maks. HR: 188 bpm; Dinlenme HR: 56 bpm

. RPE (Borg CR-10): 7

Hesaplanan metrikler:

*  sRPE = RPE x sure (dk) = 7 x 60 = 420 keyfi birim (AU)

. TRIMP (Banister, basit form) = stre x HR fraksiyonu x agirliklandirma; burada HR
fraksiyonu = (HR_ort — HR_dinlenme) / (HR_maks — HR_dinlenme). HR fraksiyonu =
(152 - 56) / (188 — 56) = 96 / 132 = 0,727. Dogrusal olmayan HR yanitini hesaba
katan tipik bir agirliklandirma faktori (Banister’in Gstel formu) kullanilarak, bu seans
icin TRIMP yaklasik 94 AU’dur. (Tam denklem igin bkz. Banister, 1991; ticari
uygulamalar Ustel faktorde farklhlk gosterir.)

*+  ACWR. Bu sporcunun kronik yukunun (haftalik sSRPE’nin 28 gunluk hareketli
ortalamasi) 2.400 AU oldugunu varsayalim. Bu haftaki akut yUk (7 ginlik toplam
sRPE) 3.300 AU’dur. ACWR = 3.300/2.400 = 1,375. Bu, sik alintilanan “tatli
noktanin” (= 0,8—1,3) Ust sinirindadir ve dikkat gerektirir; midahale gerektirip
gerektirmedigi sporcunun bireysel gegmisine ve ¢evre baglamina baglidir
(cercevenin tam ele alinmasi ve elestirileri icin Modul 4’e bakiniz).

Pratik ipucu. ACWRYyi elle ilk hesapladiginizda zahmetli hisseder. Bir hesap cizelgesi
sablonu (Ek A, Sablon A4) bunu bir kadro igin otomatiklestirir. Elle bir kez yapmanin amaci,
sayinin ne anlama geldigini i¢sellestirmektir; elle hesaplamayi aligkanlik haline getirmek
degil.
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Modiil 3 — Performans Optimizasyonu

Ogrenme hedefleri. Bu modiiliin sonunda antrendr sunlari yapabilecek: 1. Bireysellestiriimis
bir sporcu bazal degeri olusturabilecek ve kigisellestiriimis referans araliklari
tanimlayabilecek. 2. Giyilebilir cihaz turevi metrikleri mikro, mezo ve makro déngu
dizeylerinde dogrusal, blok ve dalgali periyotlamaya entegre edebilecek. 3. Toparlanma
gostergelerini (HRV, uyku, algilanan iyilik hali, CMJ) yorumlayabilecek ve bir toparlanma
yargisi iginde sentezleyebilecek. 4. Bir yarigma zirvesi igin giyilebilir cihaz bilgisiyle
desteklenen bir tapering plani tasarlayabilecek. 5. Yeni bir metrik eklemenin marjinal
degerini 6lgiim yikinin maliyetine karsi degerlendirebilecek.

3.1 Gergekten anlamli bir sporcu bazal degeri olusturma

Bazal deger tek bir sayi degildir. Bir dagilimdir. “Bu sporcunun dinlenme HRV’si 70 ms”
demek bilgilendirici degildir; “bu sporcunun dinlenme HRV’si son doért haftada ortalama 70
ms, standart sapma 6 ms” demek yararl bir referansin baslangicidir.
Kullanilabilir bazal degerler saglayan protokol:
. Cikarimda bulunmadan énce en az 46 hafta veri toplayin.
. Olglim kosullarini standartlastirin (HRV: sabahin ilk isi, supin pozisyonda, kontrollii
nefes alma, kafeinden 6nce; uyku: her gece ayni giyilebilir cihaz).
. Her metrik icin bireysel ortalama ve standart sapmayi hesaplayin.
. Kisisellestirilmis referans araliklarini tanimlayin; tipik olarak “normal aralik iginde” igin
bireysel ortalamadan £1 SD ve “arastirmaya deder anomali” igin £2 SD.
Arastirma kaniti. Plews, Laursen, Stanley, Kilding ve Buchheit (2013), HRV yorumlamasinin
bireyde kéklenmesi gerektigini géstermistir: nifus normlari yanilticidir ¢linkli sporcular arasi
degiskenlik, antrenman adaptasyonu énemli olan sporcular igin sporcu igi gunlik
degiskenligi gblgede birakir. ilke metrikler arasinda genellestirilebilir: kadroyla dedil,
kendileriyle kargilastirilir.
Pratik ipucu. Yararli bir yapi, her takip edilen metrik igin ortalama, SD ve mevcut degeri
trafik 15191 gostergesiyle gosteren bir tek sayfalik “bireysel sporcu profili"dir (Ek A, Sablon
A3). Bu belge, antrenérin sabah toplantisi referansidir.

3.2 Periyotlama cergevelerinde giyilebilir veri

Klasik periyotlama modelleri — dogrusal, blok, dalgali, konjuge — surekli izlemeden dnce
tasarlanmistir. Giyilebilir cihazlarla yer dedistirmezler; desteklenirler.

Mikro dongii (bir hafta). Giyilebilir cihazlar mikro déngliye giinliik hazirlik aracihgiyla girer.
Her sabah antrenér HRV, uyku ve iyilik halini okur; sporcuyu yesil, sari veya kirmizi olarak
siniflandirir ve giiniin seansini buna goére ayarlar. Karar kurallari Snceden tanimlanmigtir
(bkz. Sablon A8); bdylece ¢agri baski altinda dodaglama yapilmaz.

Mezo déngi (3—6 hafta). Giyilebilir cihazlar mezo dénglye kademeli agiri yiik yénetimi
aracihgiyla girer. Antrenér, yukteki haftalik artislari planlar (genellikle bir blok i¢cinde haftada
%5-10). Haftalik yuk raporlari, planlanan ile fiili dig yuku ve gézlemlenen i¢ yik yanitini
karsilastirir; antrendriin planlanan ilerlemenin tolere edilip edilmedigini gérmesini saglar.
Makro dongii (bir sezon). Giyilebilir cihazlar makro dongliye uzun yay adaptasyon takibi
araciligiyla girer — érnegdin ayni antrenman yukinde dinlenme HR’inin azalmasi
kardiyorespiratuvar adaptasyonu onerir; agir bir blok boyunca sabit CMJ ylksekligi yuk
altinda néromuskuler korumayi dnerir.

ilke: Veri plani yazmaz. Veri, yazdiginiz planin amagcladiginiz seyi yapip yapmadigini séyler.

3.3 Toparlanma metrikleri — ne gosterdikleri ve ne gostermedikleri

Ug toparlanma alani; higbiri tek basina yeterli degil.
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Kalp atis hizi degiskenligi (HRV). HRV otonom sinir sistemi durumunu yansitir — genis
olarak kalbe gelen sempatik (mobilizasyon) ve parasempatik (toparlanma) girdiler arasindaki
dengeyi. Genel olarak ve zamanla daha yuksek dinlenme HRYV, toparlanmig durumla uyumlu
parasempatik baskinlhdi goésterir. Daha dusik HRV, ézellikle strekli asadi dogru bir trend,
biriken stresi gosterir. Uyarilar: HRV alkole, hastaliga, yasam stresine ve 6lgim protokolline
duyarlidir; tek bir gliniin okumasinin asla eyleme tetiklemesi gerekmez — énemli olan 5-7
gln boyunca trend olur.

Uyku. Toplam uyku suresi, uyku verimliligi (uykuda gecen sirenin yatakta gecen slireye
orani) ve her uyku evresindeki stre ¢codu tuketici giyilebilir cihaz tarafindan raporlanir.
Toplam uyku suresi ve uyku verimliligi, polisomnografi (PSG) karsi arastirma
dogrulamalarinda oldukga guvenilirdir; evre siniflandirmasi (derin, REM, hafif) tuketici
cihazlarindan daha az dogrudur ve antrendrler evre dlizeyindeki veri Uzerinden eyleme
gecme konusunda dikkatli olmalidir. Eyleme gegirilebilir kural: toplam uyku suresi ve
verimliligi takip edin; evre verisini Onerici olarak, kesin olmayan olarak ele alin.

@l Arastirma kaniti. Walsh, Halson, Sargent, Roach ve meslektaslarinin 2021 uyku ve
sporcu uzerine uzman konsensusu, en guincel ve yetkili uygulayici referansini saglar.
Antrendrler temel 6nerilerine asina olmalidir: bazal olarak gecelik 7—9 saat hedefleyin;
yarisma gecesi uykuyu koruyun; surekli uyku bozuklugunu mudahale gerektiren bir esenlik
meselesi olarak ele alin.

Subijektif iyilik hali. Basit bir sabah anketi — 1-5 arasi derecelendiriimis bes madde: uyku
kalitesi, yorgunluk, agri, ruh hali, stres — higbir maliyeti yoktur ve sporcunun kendi
deneyimini resme ekler. Saw, Main ve Gastin (2016), subjektif dlgtlerin akut antrenman
yanitini takip etmede siklikla objektif olanlardan daha iyi performans gosterdigini ortaya
koymustur. Yalnizca cihazlara glivenen ve hi¢bir zaman sporcuya sormayan antrenérler, en
bilgilendirici sinyali kagcirmaktadir.

Uggenleme disiplini: Asla yalnizca bir metrige gore eyleme gegmeyin. HRV disiik, uyku iyi,
iyilik hali iyi = izleyin, belki tek bir yagam stresi olayi. HRV dusuk, uyku dusuyor, iyilik hali
distyor = midahale edin.

3.4 Giyilebilir cihazla onayl tapering

Tapering, fitness’i korurken biriken yorgunlugu azaltir ve bir yarismada zirve performansa
olanak tanir. Mujika ve Padilla’nin (2003) derlemeleri temel referans olarak kalir: optimal
taper, tipik olarak antrenman hacmini 8-14 guin boyunca %41-60 azaltir, yogunlugu korur
veya hatta hafifge artirir ve sikligi yalnizca mutevazi bir sekilde azaltir.
Giyilebilir veri onay ekler — yeniden tasarim degil. lyi yiriitiilen bir taper sirasinda sunlari
bekleyin:

. HRV parasempatik toparlanma antrenman kaynakli sempatik yiki asarken yikselir.

. Subjektif iyilik hali iyilesir (ruh hali yukari, yorgunluk asagi, agri asagi).

. CMJ yiiksekligi néromuskiler tazelik geri déndiukge mutevazi sekilde yikselir.

. Dinlenme HR hafifce asagi dogru kayar.
Veriler taper sirasinda tersini gosterirse — HRV dusuyor, iyilik hali kdtllesiyor — plan
islemiyor demektir. Antrendr arastirmalidir: kalinti yorgunluk beklenenden fazla mi? Sporcu
kétl uyuyor mu? Yagsam stresi resmi karistirlyor mu? Midahale “plani gérmezden gel”
degildir; “teshis et ve ayarla™dir.
[l islenmis érnek. Bir 800 metre kosucusu igin 14 giinliik taper: hacim haftalik 60 km’den
(bazal blok) giin —14’te haftalik 30 km'ye, giin —7’de haftalik 22 km’ye ve son haftada haftalik
12 km’ye azaltildi. Yogunluk korundu — yaris temposu ¢alismasi tam ¢abada devam etti,
hacim olarak azaltildi. Taper boyunca sporcunun HRV’si 65 ms’den (bazal ortalama) gin
-5'te 71 ms’ye yikseldi; CMJ yiksekligi 38 cm’den 40 cm’ye cikti; subjektif iyilik hali bilesik
puani 3,6/5°ten 4,2/5’e ylkseldi. Veri, taperin calistigini dogruladi. Yaris giiniinde sporcu
kisisel rekor kostu.

3.5 Ol¢iim yiikii 6diinlesimi

izlemede en ¢ok géz ardi edilen tasarim sorusu sudur: bunu élgmenin maliyeti nedir?
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Sporcu zamani (sabah HRYV 6lgimu sporcu basina ginde 5 dakika ekler).
Ekipman maliyeti ve bakimi.

Personel analiz zamani.

Sayi kaygisi riski — sporcularin yararsiz sekillerde kendi metriklerine takintili hale
gelmesi. Bu risk 6nemsizdir, 6zellikle ergenler ve mukemmeliyetcilige yatkin
sporcular arasinda.

Herhangi bir metrik eklemeden 6nce dirlstce sorun: bu hangi karari degistirecek? Yanit
“higbiri” ise, metrik sistemde olmamalidir. iyi kullanilan kiigiik bir metrik seti, kullaniimayan
blylk bir setten daha iyi performans gosterir.
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Modiil 4 — Sakatlik Onleme

Ogrenme hedefleri. Bu modiiliin sonunda antrendr sunlari yapabilecek: 1. Giyilebilir veri
araciligiyla tespit edilebilen degistirilebilir sakatlik risk faktorlerini tanimlayabilecek ve her
birini kanit temeline baglayabilecek. 2. Mevcut tartismalari kabul ederken savunulabilir
esikler uygulayarak ACWR, antrenman monotonisi ve antrenman gerilimi (strain)
hesaplayabilecek ve yorumlayabilecek. 3. IMU verisinden biyomekanik asimetrileri tespit
edebilecek ve dlzeltici midahale veya sevk regete edebilecek. 4. Acik eskalasyon
protokolleriyle segilmis bir spor igin bir erken uyari sistemi olusturabilecek. 5. Klinik yarginin
yani sira giyilebilir cihazla dogrulama kullanarak sahaya donus ilerlemesini ydnetebilecek.

4.1 Sakatlik epidemiyolojisi ve izlemenin rolu

Sakatlik oranlari spora 6zgudur. Profesyonel futbolda, zaman kayipli sakatlik insidansi tipik
olarak 1.000 saat maruziyet basina 6-9 olarak bildirilir; cogu ¢calismada hamstring
zorlanmalari tek basina en buyik kategoridir. Kosuda alt ekstremite asiri kullanim
sakatliklar1 baskindir ve rekreasyonel kosucular arasinda yillik insidans siklikla %20’nin
Uzerindedir. Temas ve dovis sporunda profil akut eklem yaralanmalarina dogru kayar.
Antrenor icin 6nemli olan, degistirilebilir ve degistirilemez risk faktorleri arasindaki ayrimdir.
Degistirilemez faktorler yas, dnceki sakatlik 6yklsu ve anatomik 6zelliklerdir. Degistirilebilir
faktorler antrenman yukdu ilerlemesi, uyku, asimetri, toparlanma uygulamalari ve kondisyon
duzeyidir. Giyilebilir izleme degistirilebilir faktorleri etkiler; degistirilemez olanlari degigtirmez.
Bu ayrimi anlayan bir antrenor gergekgi beklentiler belirler: izleme riski azaltir, ortadan
kaldirmaz.

4.2 Yuk yonetimi ve sakatlik-antrenman paradoksu

Arastirma kaniti — ve mevcut tartisma. Gabbett'in 2016 British Journal of Sports Medicine
makalesi, “Antrenman-sakatlik dnleme paradoksu”, bu alandaki en ¢ok atif yapilan tek
makaledir. Temel argimani: yetersiz hazirlanmig sporcular risk altindadir ve asiri yiklenmis
sporcular risk altindadir; antrenman yUku ile sakatlik arasindaki iligki U-sekilli veya ters U-
sekillidir. Akut:Kronik is Yiikii Orani (ACWR) — son 7 giinliik yiikiin 28 giinliik hareketli
ortalamaya orani — yaklasik 0,8-1,3 olarak sik alintilanan “tatli nokta” ile pratik bir arac
olarak énerilmistir.

Sonraki ¢alismalar bu ¢erceveyi hem desteklemis hem de zorlamistir. Bowen, Gross,
Gimpel, Bruce-Low ve Li (2020), li¢c sezonluk ingiliz Premier Lig verisinde ACWR zirvelerinin
5-7 kat sakatlik riskiyle iliskili oldugunu bulmustur. Drew ve Finch (2016), daha genis ylk-
sakatlik literatliriint genis 6l¢lide tutarh bulgularla sistematik olarak gézden gegirmistir.
Bununla birlikte Impellizzeri, Tenan, Kempton, Novak ve Coutts (2020) kavramsal ve
istatistiksel itirazlar dile getirmis; ACWR’nin matematiksel 6zelliklerinin (6rtiisen pay ve
paydaya sahip bir oran olmasi) sahte iligkiler Gretebilecegini ve program karistirmasinin —
agir haftalar yuk disi nedenlerle agir haftalari takip etme egilimindedir — gorunur iligkiyi
carpitabilecegini savunmustur. Bornn, Ward ve Norman (2019) nedensel bir analizde benzer
bir argliman ortaya koymustur.

Uygulamaci bir antrenoér igin durtst sentez: ACWR yararl bir ipucudur, bir karar degildir.
Zirveler arastirmaya degerdir. Surekli ACWR > 1,5 dikkat gerektirir. Ancak tek bir ACWR
sayisini evet/hayir sakatlik yordayicisi olarak ele almayin. Sporcunun gegmisi, subjektif iyilik
hali resmi ve antrenman baglami hakkindaki kendi bilginizle birlikte kullanin.

Foster'dan (1998) iki ek metrik:

Antrenman monotonisi = ortalama gunlik yik / glinlik yukian standart sapmasi (bir hafta
boyunca). Yiksek monotoni daha tek tip bir ylk érintisi; distk olan daha fazla varyasyon
anlamina gelir. Surekli yiksek monotoni, 6zellikle ylksek ortalama ytkte, yikselmis hastalik
ve asiri yuklenme riskiyle iligkilendirilmistir.
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Antrenman gerilimi (strain) = haftalik yik x monotoni. Hacim ve tekduzeligi tek bir indekste
birlestirir. Haftalar boyunca takip metrigi olarak yararlidir; tek haftalik karar girdisi olarak
daha az yararldir.

4.3 Asimetri ve hareket kalitesi kirmizi bayraklari

Alt ekstremitelere yerlestirilen eylemsizlik 6lcim birimleri veya enstrimante kuvvet
platformlari, standartlastiriimis testler sirasinda yan farklarini élgebilir:

. Sigrama-inis asimetrisi. ikili kuvvet platformlarinda (veya iki tek tarafli IMU ile)
gerceklestirilen bir CMJ, dominant ve dominant olmayan bacak arasinda dikey yer
tepki kuvveti, temas suresi veya sigrama yuksekligindeki ylzde farkini ortaya ¢ikarir.
Yaklasik %10-15’in Gzerindeki asimetriler genellikle takip icin isaretlenir.

. Sprint asimetrisi. IMU’lar tarafindan yakalanan sprint sirasinda bacaklar arasindaki
adim uzunlugu, temas stresi veya impuls farklari.

. Yavaglama mekanigi. Yon degisikliginde asimetrik fren kuvveti; 6zellikle ACL
sakatlik arastirmasi igin ilgilidir.

Antrendrian asimetri verisiyle roll triajdir: tespit edin, belgeleyin ve asimetri buyuk, surekli
veya semptomlarla birlikteyse daha kapsamli degerlendirme icin sevk edin. Ozel
biyomekanik egitimi olmayan antrenorler, yalnizca asimetri verisinden dizeltici regete
denemeye girismemelidir.

4.4 Bir erken uyar sistemi tasarlama

Yararli bir erken uyari sistemi spora 6zgudur, az sayida yuksek sinyalli girdiye sahiptir,
esikleri dnceden tanimlar ve her esige énceden karar verilmis eylemler atar.

Adim 1 — 3-4 girdi segin. Bir acik alan takim sporu igin: ACWR (yuk), sRPE temelli
haftalik gerilim, uyku suresi, subjektif iyilik hali. Bir dayaniklilik bireysel sporu icin: ACWR,
HRYV trendi, uyku, subjektif iyilik hali. GPS olmayan bir kapali alan takim sporu igin: sRPE
temelli haftalik yik, sSRPE’den hesaplanan ACWR, uyku, subjektif iyilik hali.

Adim 2 — Kisisellestirilmis esikler belirleyin. ModUl 3’teki bireysel bazal deger
yaklagimini kullanin. HRV’de bir standart sapmalik disus bir sari bayraktir; iki standart
sapma turuncudur; G¢ kirmizidir. Sectiginiz her girdi icin esik belirleyin.

Adim 3 — Eskalasyon katmanlarini tanimlayin. Tek bir sari bayrak yalnizca gézlem
gerektirebilir. Birden fazla girdi arasinda sari bayraklarin kombinasyonu midahale gerektirir.
Herhangi bir tek girdide turuncu veya kirmizi, derhal inceleme gerektirir.

Adim 4 — Eylemlere 6nceden karar verin. Her katman igin ne olacagini énceden
kararlastirin. Sari: izleyin, sporcuya sorun. Turuncu: seansi degistirin (yogunlugu veya hacmi
onceden belirlenmis bir miktar azaltin), sporcuyla gérusun. Kirmizi: seansi degistirin, tibbi
personele inceleme igin iletin. Onceden karar vermenin amaci, baski anindaki dogaglamayi
ortadan kaldirmaktir.

Adim 5 — Herkesi bilgilendirin. Sporculara ve personele sistem anlatilir. Turuncu bir
bayrak yaninca, sporcu yanitin “cezalandirma degil, degistirme” oldugunu zaten bilir. Bu,
direnci ortadan kaldirir ve sistemi kadro kultlrine yerlestirir.

Calisan bir erken uyari kontrol listesi Ek A’da (Sablon A9) sunulmaktadir.

4.5 Bes islenmis vaka galigmasi

Her vaka cerceveyi farkli bir baglamda 6rnekler. Tum vakalar anonimlestirilmistir; veri
bicimleri gergekgidir ve yayinlanmisg literattrle tutarlidir.

Vaka 4.5.1 — GPS bilgili yiik yonetimi araciligiyla bir profesyonel futbol kuliibiinde
hamstring zorlanmasi azaltma

Baglam. 28 kidemli oyuncudan olusan, tam GPS takim izlemesi (10 Hz birimler) ve entegre
S&C ile tibbi personeli olan ikinci lig Avrupa futbol kulliibl. Hamstring zorlanmalari, dnceki iki
sezonda yumusak doku devamsizliklarinin %41’ini olusturmustu — spor igin tipik ancak
kulUbin goéristine goére yuksek.
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Miidahale. Yeni sezon boyunca tibbi ve S&C personeli, 28 gunlik hareketli kronik
maruziyete dayanarak her oyuncu i¢in bireysellestiriimis yiksek hizli kosu (HSR; >19,8
km/sa) tavanlari tanimladi. Haftallk HSR, her oyuncunun kronik ortalamasinin 1,5 katindan
fazla olmayacak sekilde kisitlandi. “YUksek risk penceresindeki” (sakatliktan dénen, biriken
yorgunluk) oyuncular daha siki tavanlar aldi. Midahale, bazi oyuncularin antrenman
hacimleri azaltildigi icin — bireysel tavanlara yaklasildiginda magclar sirasinda ara sira
oyuncu degisikligi kararlari dahil — esasli antrenorlUk personeli destedi gerektirdi.

Sonug¢. Sezon boyunca hamstring zaman kaybi insidansi, takim diizeyinde mac fiziksel
ciktisinda gézlemlenebilir bir azalma olmaksizin dnceki sezonun bazal degerinden dusta.
Personel i¢ degerlendirmelerinde durusttl: kadro degisimi, program yogunlugu ve rutin
degiskenlik de sezonlar arasinda degisti, bu nedenle tek sezonluk bir karsilastirma yik
tavani mudahalesini izole edemez. Vaka burada nedensellik kaniti olarak degil, sistemin
operasyonel bir illistrasyonu olarak sunulmaktadir.

Antrendrlik ¢ikarimi. YUk yénetimi, bireysel esikler, 6nceden tanimlanmis eylemler ve
antrendrluk ile tibbi fonksiyonlar arasinda personel destegi gerektirir. Ayrica i¢
degerlendirmenin neyi kurabilecegi ve neyi kuramayacagi konusunda entelekttel duristlik
gerektirir.

Vaka 4.5.2 — Universite basketbolu: HRV bir baslangi¢ oyun kurucuda asiri
antrenmani erken uyarir

Baglam. Bir Kuzey Amerika B6lim-I kadin basketbol takimi. Son siniftaki baglangi¢c oyun
kurucusu, dinlenme HRV 6lgimd icin her gece HR ve HRV 6zellikli bir gégus bandi takti.
Bazal HRV, sezon dncesinde ortalama 78 ms ve 7 ms standart sapmaydi.

Sunulan veri. Bes mag ve agir bir antrenman programi igceren Ug haftalik bir gerginlik
sirasinda HRV hafta hafta asagi dogru egildi: 1. hafta ortalama 71 ms, 2. hafta ortalama 65
ms, 3. hafta ortalama 58 ms — bazal dederden %25 disus. Es zamanl girdiler: subjektif
iyilik hali bilesik puani 4,2’den 3,4’e dustl; uyku verimliligi %92’den %84’e dustl; CMJ
yuksekligi 42 cm’den 38 cm’ye dustu.

Karar. S&C antrendrl, bas antrendrle istisare ederek, takip eden hafta boyunca kondisyon
hacmini yaklasik %40 azaltti, aktif toparlanma seanslarini artirdi ve bir deplasman magi igin
seyahat programini ayarlayarak oyuncunun uyku penceresini korudu. Mag¢ dakikalari
azaltiimadi.

Sonug. On gun icinde HRV 73 ms’ye geri dondu (bazal degerin bir SD’si iginde); iyilik hali,
uyku ve CMJ bazal araliklara geri déndi. Oyuncu sezonun geri kalanini semptomatik asiri
yuklenme olmadan tamamliadi.

Antrenérliik gikarimi. Uggenleme 6nemlidir. HRV tek basina gurilti olarak ele alinabilirdi;
HRV arti uyku arti iyilik hali arti CMJ tutarl bir resim olusturdu. Onleyici hacim azaltma, zorla
devamsizligin yaratacagdi maliyetten daha dusuktu.

Vaka 4.5.3 — Entegre uyku ve HRV izleme araciligiyla islevsel olmayan asiri
yliklenmeden kacginan triatlet

Baglam. 16. haftada zirve yarisla 16 haftalik bir yarisma yapilanmasinda ulusal dizey yas
grubu triatleti. izleme: gece HRV (gdgiis band), siirekli uyku takibi (bilek cihazi), glinliik
sRPE, haftalik subjektif iyilik hali anketi.

Sunulan veri. Yapilanmanin 9-11. haftalarinda uyku verimliligi G¢ hafta boyunca %91
bazaldan %82’ye distl; HRV 56 ms bazaldan 47 ms’ye egildi; subjektif iyilik hali 4,0'tan
3,2'ye distl; recete edilen seanslar icin SRPE yukari dogru kaymaya basladi — ayni regete
edilen seans daha ylUksek algilanan ¢aba Uretiyordu.

Karar. Antrendr ve sporcu 12. haftada planlanmamig 7 gunlik bir deload uyguladi: hacim
%50 azaltildi, yogunluk daha disik hacimde korundu, uyku penceresi korundu. Sporcu énce
direndi (“fitness kaybediyorum?”); antrenér mantidi aciklamak igin veriyi kullandi.

Sonug. Deload haftasinin sonuna kadar uyku verimliligi %89’a déndi, HRV 53 ms’ye
toparlandi, iyilik hali 3,9’a ylkseldi. Sporcu 13-15. haftalar boyunca orta diizeyde azaltiimig
hacim hedefiyle yapilanmaya devam etti, sonra 16. haftaya kadar tapere gecti. Yaris
performansi kisisel rekordu.
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Antrenorlik gikarimi. Giyilebilir cihazlar zorla bir deload yerine bilgilendiriimis bir deload
sagladi. Sporcunun direnci 6ngoruldu ve otorite ile degil, kanitla yanitlandi.

Vaka 4.5.4 — Para-spor uygulamasi: bir tekerlekli sandalye basketbolu takiminda
omuz asiri kullanim izlemesi

Baglam. Zeynep'in tekerlekli sandalye basketbolu takimi — Turkiye ulusal liginde on iki
kidemli sporcu. Kritik icgori: tekerlekli sandalye sporunda propulsif eklem oyun eklemidir.
Omuz sakatlik risk profilleri ayakta sporundan yapisal olarak farklidir (Goosey-Tolfrey ve
Leicht, 2013). izleme: antrenmanlar ve maglar sirasinda IMU tlrevi vurus sayilari; haftalik
omuz agrisi Olgekleri (0—10); subjektif iyilik hali; sSRPE.

Sunulan veri. Lig sezonunun 12-17. haftalari boyunca U¢ oyuncu, haftalik vurug sayilarinda
(8 haftalik kronik ortalamalarinin Gzerinde) es zamanl artislar ve omuz agrisi 6lgeklerinde
artiglar (sirasiyla 2 — 5, 1 — 4, 3 — 6) gosterdi. Bir oyuncunun iyilik hali bilesik puani da
dismeye basladi.

Karar. Antrenorlik personeli, antrenmanlar igin oyuncuya 6zgu vurus hacmi tavanlari
uyguladi (maglar degistirilebilir degildi). Agri dlgedi 6'ya ulasan bir oyuncu, tibbi
degerlendirme igin bir sonraki magtan alikonuldu. Toparlanma mudahaleleri (manuel terapi,
mobilite galismasi) kadro genelinde yogunlastirldi.

Sonug. iki oyuncu igin agri élgekleri li¢ hafta icinde bazala déndii. Uglincii oyuncuya
subakromiyal sikisma teshisi konuldu, tedavi edildi ve alti hafta sonra yarismaya dondu.
Takimin sezonun ikinci yarisindaki toplam omuz sakatligi zaman kaybi, dnceki sezonun
karsilastirilabilir ddneminden daha disuktd.

Antrenorlik ¢ikarimi. Para-spor, ayakta sporu sablonlarinin uygulanmasini degil,
uyarlanmis izleme cerceveleri gerektirir. Objektif yik ve subjektif semptom raporunun
kombinasyonu belirleyiciydi; herhangi biri tek basina en az bir vakayi kagirirdi.

Vaka 4.5.5 — Taban genclik akademisi: 1.200 €’ya etkili yiik yonetimi

Baglam. Mehmet’in genclik futbol akademisi — 12-16 yas arasi yirmi oyuncu. Toplam
izleme butcesi: 1.200 €. Ekipman: 20 gégus bandi HR monitdru (60 € her biri), segilmis
seanslar igin bir paylasimli GPS pod, glnlik antrenman igin kagit sSRPE glinlikleri.
Miidahale. Bir sezon boyunca akademi sunlari uyguladi: - Her antrenman seansi ve mag
icin haftalik sRPE takibi. - Haftalik yik, monotoni ve ACWR hesaplanmasi (her seans igin
GPS verisi olmadigindan yuk metrigi olarak sRPE kullanarak). - Basit bir trafik 1s1g1 erken
uyari sistemi: ACWR > 1,5 olan veya iki ardisik hafta iyilik hali bilesik puani disen herhangi
bir oyuncu, takip eden hafta degistiriimis antrenman aldi.

Sonug¢. Sezonun ilk yarisinda iki oyuncu isaretlendi; ikisi de ylk azaltimi aldi ve antrenérlik
personelinin (geriye donik tartismada) biriken sikayetlere dayanarak asiri kullanim sakatligi
olacagina inandigi seyden kagindi. Sezon boyunca toplam akut sakatlik zaman kaybi,
onceki sezonun karsilastirilabilir doneminden daha dusuktl, ancak karsilastirma gayri
resmidir.

Antrenérliik gikarimi. izleme bir disiplindir, bir biitge degil. Kullaniimayan en pahali sistem
hicbir seyden daha iyi performans gdsterir — ancak kullanilan en ucuz sistem kullaniimayan
en pahali sistemden daha iyi performans gdsterir. Taban ve genglik baglamlari,
yapilandirilmig izlemeyi anlamli bir sekilde benimseyebilir.
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Modiil 5 — Antrenorliik Pratigine
Entegrasyon (Operasyonel)

Ogrenme hedefleri. Bu modiiliin sonunda antrendr sunlari yapabilecek: 1. Planla-Uygula-
Kontrol Et-Onlem Al dénglisiinii kullanarak kendi baglamina uygun 90 ginliik bir giyilebilir
teknoloji entegrasyon plani tasarlayabilecek. 2. Riza, erisim, saklama, paylasim ve ihlal
yanitini kapsayan yazili bir veri yénetisimi politikasi gelistirebilecek. 3. Giyilebilir veriyi uygun
cerceveleme ile sporculara (ve velilere) iletebilecek. 4. Veri odakl pratige direnen personel
ve paydaslar arasindaki degisimi yonetebilecek. 5. Kurulusu iginde giyilebilir yetkinligi
yaymak i¢in en uygun sunum yolunu secgebilecek ve operasyonel hale getirebilecek.

5.1 Planla-Uygula-Kontrol Et-Onlem Al entegrasyon cercevesi

Deming’in PDCA ddnguisii — Planla, Uygula, Kontrol Et, Onlem Al — orijinal olarak dretim
kalite kontrolU icin gelistirildi ancak antrendrlikte giyilebilir entegrasyonuna temiz bir sekilde
uygulanir.

Planla. Giyilebilir cihazlarin bu sezon yanittamaniza yardimci olacagi belirli bir soru
tanimlayin. Ornekler: “Oyuncuya 6zgl yik tavanlari hamstring insidansini azaltacak mi?”
“Glnlik HRYV izleme taper kararlarimizi iyilestirecek mi?” “Dayaniklilik grubumuzda asiri
yuklenmeyi iki hafta daha erken tespit edebilir miyiz?” Plan ayrica soruyu yanitlayacak
metrikleri, populasyonu (bir oyuncu, bir kohort, tim kadro), zaman ¢izelgesini ve basari
kriterini belirtir.

Uygula. Once kuigiik 6lgekte uygulayin. Bir kohort, bir sezon. Birinci haftada tiim kuruluga
yayllma cazibesine direnin — veri yénetisimi, egitim ve kiltirel calisma hentz yapilmamistir.
Kontrol Et. Basari kriterine gére degerlendirin. Soru yanitlandi mi? Metrikler beklendigi gibi
davrandi mi? istenmeyen sonuglar oldu mu (sporcu kaygisi, personel is yiikii, personel arasi
surtiisme)?

Onlem Al. Olgeklendirin, ayarlayin veya durdurun. En énemli secenek sonuncusudur: deger
saglamayan bir izleme ¢abasini durdurmaya istekli olan bir antrendr, bir sonraki girisim igin
itibar ve kaynak kazanir. izleme antrenérliige hizmet etmelidir, tersi degil.

5.2 Veri yonetisimi ve antrenorliuk pratiginde GDPR

Bu bolim, Modul 1’'in GDPR’a giris boliminin derinlestiriimesidir. Modl 1 size kurallarin
var oldugunu sdyledi. Modll 5 operasyonel uyumunuzu olusturur.

Savunulabilir kullip diizeyinde bir veri yonetisimi politikasi en azindan asagidaki bilesenleri
kapsamalidir.

Hukuki sebep (GDPR Madde 6). Cogu spor antrenérligi baglami rizaya (Madde 6(1)(a))
veya mesru gikarlara (Madde 6(1)(f)) dayanacaktir. Ozellikle giyilebilir veri igin, igsleme
tanimlanabilir, sporcunun bakis agisindan istege bagli ve hizmeti saglamak igin kesinlikle
gerekli olmadigi i¢in genellikle en temiz sebep rizadir.

Ozel nitelikli kategori sebebi (GDPR Madde 9). Saglik verisi — kalp atis hizi, biyomekanik
veri ve uyku dahil — Madde 9 altinda ek bir sebep gerektirir. Spor antrendrliiginde en
yaygin olan, uygun organizasyonel glivencelerle desteklenen acgik rizadir (Madde 9(2)(a)).
Bilgilendirilmis riza. Sporculara sade bir dille hangi verilerin toplandidi, neden, kimin
erisebilecedi, kimle paylasildidi, ne kadar slre saklandidi ve nasil geri ¢ekilebilecedi
anlatiimalidir. Ek A’daki Sablon A1, benimsemeden 6nce yerel yasal incelemeyi gerektiren
bir baglangi¢ noktasi sadlar.

Resit olmayanlar. 16 yasin altindaki (veya GDPR Madde 8 altindaki ilgili ulusal yas esigi)
sporcular ebeveyn veya vasi rizasi gerektirir. Yasal esik daha dusuk olsa bile, en iyi
uygulama 16 yas alti tim sporcular igin vasilerin dahil edilmesi ve gen¢ sporcuya yasa
uygun agiklamalar saglanmasidir.
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Erisim kontrolleri. Kimin neyi gorebilecegini agikga tanimlayin. Bas antrendr, S&C
antrendri, performans analisti ve tibbi personel farkli mesru erisime sahiptir. Rakip skoru
bunu yapmaz. Sporcu menajeri yapmaz. Sponsorlar yapmaz. Erigim izinlerini belgelendirin
ve denetleyin.

Saklama siireleri. Veriyi ne kadar saklarsiniz? GDPR, saklamay! yalnizca belirtilen amag
icin gerekli oldugu stirece gerektirir. Sezon igi operasyonel veri igin savunulabilir bir
varsayilan, sporcunun bagliiginin siresi arti tanimlanmis bir baglilik sonrasi stiredir (6rnegin
24 ay); arastirma amagli veri icin daha gugli anonimlestirme ile daha uzun saklama
uygulanabilir. Politikayi belgelendirin ve takip edin.

Ugiincii taraf paylagimi. Veri bir federasyon, ulusal takim, arastirma projesi veya herhangi
bir dis kurulugla paylasildidinda, bu paylasim kendi rizasini ve veri paylasim anlagmasini
gerektirir.

ihlal yaniti. GDPR Madde 33 altinda belirli ihlaller denetim makamina 72 saat icinde
bildiriimelidir. Antrendr veri koruma yetkilisi degildir, ancak antrenér eskalasyon zincirini
bilmelidir: sporcu verisi iceren kayip bir diztstu bir ihlaldir; derhal bildirin.

Sporcu haklari. Sporcularin verilerine erisme, yanhsliklari dizeltme, silmeyi talep etme
(“unutulma hakki”) sinirlamalara tabi ve rizayi geri cekme haklari vardir. Bu haklari en
basindan is akisiniza ingsa etmek, daha sonra eklemekten ¢ok daha kolaydir.

5.3 Sporcularla sayilari hakkinda konugsmak

Veriyi yorumlama teknik yetkinligi gerekli ancak yeterli degildir. Daha zor yetkinlik, veri
tabanli geri bildirimi sporcuyu destekleyecek sekilde sunmaktir.

Metrikleri kararlar olarak degil, bilgi olarak gerceveleyin. “HRV’niz viicudunuzun hala
toparlandigini dneriyor — buglinki seansi ayarlayalim” ciimlesi is birligine davet eden bir
bilgidir. “HRV’niz hazir olmadidinizi sdyluyor” cimlesi, dirence davet eden bir karardir.
Olgusal igerik ayni olabilir; gergeveleme konusmayi degistirir.

Failligi koruyun. Sporcunun bedeni kendisine aittir. Antrenér uzmanhk saglar. Veri,
paylasilan bir karari destekleyen bir aractir. Bu ilke iletildiginde ve yasandiginda sporcular
verileriyle etkilesim kurar; ihlal edildiginde ya manipule ederler ya da geri ¢ekilirler.

Olumsuz haber senaryolari. Veri olumsuz oldugunda ve bir seans azaltiimasi gerektiginde,
antrendriin 6nceden hazirladigi bir senaryo on dogaglama konusmadan daha degerlidir.
Ornek bir yapi: 1. Sporcunun ¢abasini ve adanmigligini takdir edin. 2. Veri gézlemini sade
terimlerle paylasin. 3. G6zlemi karara baglayin. 4. Sporcunun bakis agisini davet edin. 5.
ileriye doniik yolu birlikte onaylayin.

Sayi kaygisindan kaginin. Bazi sporcular — Ozellikle ergenler, 6zellikle mukemmeliyetcilige
yatkin olanlar — kendi metriklerine yararsiz sekillerde takintili hale gelebilir. Buna dikkat
edin. Bu riskin mevcut oldugu yerlerde sporcuya yénelik metrikleri sinirlayin. Sayilar kadar
duygular hakkinda da konusun.

5.4 Cok disiplinli bir personele entegre olma

Anlamli buyuklikteki herhangi bir ekipte, giyilebilir veri personel fonksiyonlarini capraz keser:
bas antrendr, yardimci antrenérler, S&C, fizyoterapi, spor psikolojisi, performans analizi. Bir
RACI matrisi — Sorumlu, Hesap Veren, Danisilan, Bilgilendirilen — her veri alani igin kimin
ne yaptigini netlestirir. Ek A’daki Sablon A10 bir baslangi¢ yapisi sunar. Amag birokrasi
degildir; goklu personel verisinin iki basarisizlik modunu énlemektir:

. Veri alanini kimse sahiplenmedigi icin birden fazla personelin celiskili kararlar almasi.

. Bagka birinin sorumlu oldugu varsayildigi igin verinin analiz edilmeden durmasi.
Onceki haftanin izleme ¢iktilarina baglanmis tanimlanmis bir gindem ile haftalik bir
performans toplantisi sistemin yerlesmesini saglar.

5.5 Sunum yollari — operasyonel uist katman

Bu alt bélim Modil 5’in operasyonel imzasidir: hedef kitle ve baglama bagli olarak bes
esnek modda tiim bu programi nasil sunacagini belgeler.
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Bireysel yol — = 6 hafta, bireysel antrenérler. Haftada bir modul. Antrenér bélimu okur,
sinavi tamamlar, sablonlari indirir, ortamina bir pratik etkinlik uygular. Uygulama dahil modul
basina yaklasik 4 saat taahhat. En uygun: bireysel antrenorler, cografi olarak daginik kitleler,
asenkron 6grenme tercihleri. WEARCOACH mobil uygulamasi (D2.4) araciliiyla sunulur.
Egitmen rehberli yol — 2 guinliik yogun, kohort ortamlari. 1. Gin: Modul 1, 2, 3 (her biri
90 dakika, molalar ve uygulamali egzersizlerle). 2. Gln: Modul 4, 5 (her biri 90 dakika), arti
capstone plan atdlyesi. Kohort boyutlari 12-24. Kolaylastirici profili: temel spor bilimi egitimi
olan deneyimli bir antrenér; Egitmen Rehberi (Ek B) saatlik senaryolar saglar. En uygun:
federasyonlar, NSGB’ler, kullp personeli egitim gunleri.

Harmanlanmis yol — 4 hafta, akredite siirekli egitim baglamlar. Her hafta: 3 saat
asenkron (okuma + sinav) ardindan 2 saat senkron seans (vaka tartismasi, uygulamal
pratik). Modul 1 ve 2 1. haftada birlestirilir, sonra Modiil 3, 4, 5 2., 3., 4. haftalar boyunca. En
uygun: Universite antrendr egitim programlari, federasyon CPD parkurlari.

Mikro-6grenme yolu — 30 giin, mobil 6ncelikli. Her giin: mobil uygulamada bir 10
dakikalik birim (bir kavram, bir soru, bir mikro-egzersiz). En uygun: zaman baskisi altindaki
antrenodrler, taban kitleler, disuk taahhutle kitlesel yayilim. D2.4 araciligiyla sunulur.

Egitici egitimi (TOT) yolu — 3 giin. Ana antrenérleri programi diger antrendrlere sunmak
Uzere donatma. 1. GlUn: program igerigi uzmanlk incelemesi. 2. Gun: yetigkin 6grenme
kolaylastirma becerileri. 3. Gun: geri bildirim ile uygulama 6gretimi. En uygun: programin
federasyonlar ve ulusal baglamlarda dl¢eklendirilmesi.

Yollar arasinda sec¢im yapma karar yardimi: kitleniz bireysel ve daginiksa, bireysel veya
mikro-6grenmeyi secin. Kitleniz bir kohort ise ve kolaylastirici kapasiteniz varsa, egitmen
rehberli veya harmanlanmis olani segin. Programin kendisini 6lgeklendirmek istiyorsaniz,
once TOT a yatirim yapin.

Capstone — 90 Gunluk Giyilebilir Teknoloji Entegrasyon Plani

Modul 5’i tamamlayan her antrendr, Sablon A5’i kullanarak sunlari kapsayan yazili bir 90
gunlik entegrasyon plani Uretir:

. Baglam analizi. Spor, seviye, sporcu sayisi, mevcut izleme pratigi, mevcut

kaynaklar, personel yapisi.

. PDCA sorusu. Giyilebilir cihazlarin bu sezon yanitlayacagi belirli bir soru.

. Metrik seg¢imi. Adlandiriimis bir sporcu icin kisisellestiriimis esiklerle 3-5 metrik.
Yonetisim. Riza, erisim ve saklamay! kapsayan kisa bir veri yonetisimi bildirisi.
iletisim plani. Sporcular (ve uygunsa veliler) nasil bilgilendirilecek?

Basarni kriterleri. 30. giin, 60. giin ve 90. ginde basari neye benzer?

inceleme kontrol noktalari. Diiriist inceleme igin takvim tarihleri.

Durdurma kosullar. Sizi plani durdurmaya veya esasli bir sekilde degistirmeye ne
yoneltebilir?

Egitmen rehberli ortamlarda planlar kohort icinde akran degerlendirmesinden geger. Bireysel
ortamlarda, durist 6z-degerlendirmeyi destekleyecek rubrik (Ek C) bulunur.
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Sonuc ve Sonraki Adimlar

Giyilebilir teknoloji artik modern antrendr icin istege bagl degildir — ancak nasil kullanilacagi
bir antrenorlik segimi olarak kalir ve kalmalidir. Bu el kitabi yapilandirilmig bir yetkinlik
programi sundu: cihazlarin ve sensorlerin temelleri; veri takibinin pratik okuryazarligi; verinin
performans ve toparlanma yonetimine entegrasyonu; verinin sakatlik dnlemede kullanimi; ve
tim bunlarin antrendruin gunlik, haftalik ve sezonluk pratigine operasyonel entegrasyonu.
Program bir alici rehberi degildir ve ticari Urtnleri onaylamaz. Bir yetkinlik programidir;
bugln pazarda olan belirli cihazlari ve platformlari agsmak Uzere tasarlanmigstir. Sensérler
iyilesecek; gosterge panelleri yeniden tasarlanacak; algoritmalar revize edilecek. Antrendrin
dogru soruyu sorma, yaniti elestirel olarak degerlendirme ve sonucu sporcuyu destekleyen
bir yargiya entegre etme kapasitesi kalici yetkinliktir.

Bu el kitabini tamamlayan her antrendr icin (¢ sonraki adim:

1. Giyilebilir Teknolojiler Oz-Degerlendirme Toolkit’ini (D2.3) tamamlayin. Bes
modul boyunca en gulglu ve en zayif yetkinlik alanlarinizi tanimlar ve hedefli yeniden
calismay destekler.

2. WEARCOACH mobil uygulamasina (D2.4) yayimlandiginda erigin. Uygulama,
sablonlarin dijital sirimunu, mikro-6grenme icerigini ve diger antrendrlerle
uygulamalari tartismak icin bir topluluk alani saglayacaktir. D2.4 kullanima sunulana
kadar D2.2 ile saglanan yazdirilabilir sablonlar ve egitmen materyalleri
kullaniimahdir.

3. 90 ginliik entegrasyon planinizi uygulayin. Modil 5 capstone’u, bu programin en
Onemli tek eseridir. Plani yazmadan el kitabini tamamlayan antrendr igerigi
ogrenmistir; plani yazan ve uygulayan antrenor pratigi degistirmigtir.

WEARCOACH konsorsiyumu bu el kitabi hakkinda geri bildirime deger verir. Resmi pilot test
asamasi (D2.5), egitim materyalleri, 6z-degerlendirme arag seti ve mobil uygulamanin
gercek antrendrlik ortamlarinda antrendrler ve sporcular tarafindan nasil deneyimlendigini
degerlendirecektir. Elde edilen bulgular, WEARCOACH kaynaklarinin nihai strimlerini
iyilestirmek icin kullanilacaktir. Geri bildirim igin iletisim bilgileri proje web sitesi araciligiyla
mevcuttur.
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Leading the Way in Wearable Technologies for Sports Coaching

Facilitator slide deck : 5 modules - 90 minutes each - Companion to the D2.2 manual




FOR THE FACILITATOR

How to use this deck

Instructor-led Blended Self-study

One 90-minute session per module. Timing, Coaches read the manual chapter and take the The deck also works as a visual summary of
discussion prompts and small-group activities guiz asynchronously, then meet for a 60- each chapter. Speaker notes carry the

are in the Facilitator Guide (Annex B). minute live session built on these slides. facilitator script for solo review.

Every slide carries speaker notes: the talking points, the timing, and the question to put to the room. Open the Notes pane before you present.

Session shape Cohort size Interactive units
15 min concept - 30 min worked example - 30 12-24 coaches. Below 12, merge the small- Each module has a matching interactive e-
min applied activity - 15 min debrief. group tasks into one plenary discussion. learning unit and video tutorial for practice

between sessions.



PROGRAMME

Five modules, one competency arc

o Fundamentals o Real-Time Data Tracking

Sensors, the device market, validity and
reliability, the GDPR consent baseline.
Bloom level: remember / understand.

Internal vs external load, dashboards, sRPE,
TRIMP and ACWR, data quality.
Bloom level: apply.

o Injury Prevention ° Integration into Practice

Load management and its critics, asymmetry

triage, early-warning systems, five worked cases.
Bloom level: evaluate.

PDCA, data governance, athlete communication,
delivery pathways, the 90-day plan.
Bloom level: create.

e Performance Optimization

Individual baselines, periodisation, recovery
metrics, taper confirmation.
Bloom level: analyse.

Assessment

Per-module quizzes calibrated to the stated
objectives, an interactive e-learning unit per
module, and one capstone artefact: the coach's
own 90-day integration plan.

Terminology defined in Module 1 is reused throughout; formulas from Module 2 reappear in Modules 3 and 4, the GDPR baseline from Module 1 is deepened in Module 5.



INCLUSION BY DESIGN

Four coaches who appear in every module

Mehmet Anna

Grassroots youth football, Tlrkiye. University strength-and-

Twenty players aged 12-16. conditioning, athletics, Northern
Budget of €1,200 for the whole Europe. Individual endurance
season. athletes, some lab access.

Kjell

Professional league head coach,
Norway. Full performance staff,
GPS vests, integrated medical
team.

Zeynep

Wheelchair basketball, Ttrkiye.
Twelve senior athletes; the
propulsive joint is also the playing
joint.

. Each module draws on at least two personas, so the examples cover grassroots and elite, individual and team, ambulatory and para-sport.

Ask the room No brand ranking

Which persona is closest to your own setting? Comparisons are by category and feature. The
Keep that answer for the capstone plan. programme endorses no commercial device.

Accessibility

Slides follow WCAG 2.1 AA contrast; the
interactive units are keyboard-navigable.



MODULE

Fundamentals of Wearable
Technology

What each sensor physically measures, what the device derives from it, and what you
are entitled to conclude.

- Sensor families and the device market
. Validity, reliability, ecological validity

. The GDPR consent baseline



MODULE 1 - FUNDAMENTALS

What you will be able to do

e Classify a Trace the data e Evaluate

Name the main families of wearable technology

and distinguish sensors by the quantity they
measure.

Explain the journey from athlete to sensor to

Apply validity, reliability and ecological validity to
platform to coaching decision.

a vendor claim.

° Select e Comply

Apply a multi-criteria selection matrix to a

Recognise the baseline ethical and GDPR
realistic device-choice scenario.

obligations before a device is switched on.

Opening question for the room: name one wearable you already use, and say out loud what physical quantity it actually measures. Most

rooms discover the gap within two minutes.




MODULE 1 - FUNDAMENTALS

Seventy years from clinic to touchline

1950s - Holter monitor 1960s - Pedometers 1980s - Chest straps

A portable ECG recorder proves physiological Mechanical step counting does the same for Polar's Sport Tester opens structured heart-rate

signals can be captured during free-living activity. ambulatory activity volume. training to non-elite athletes.

2000s * GPS units 2010s - IMUs Now - Textiles & optics

Backpack-worn tracking arrives in rugby and Accelerometer, gyroscope and magnetometer in Sensors woven into garments, continuous

Australian football, then across team sport. one small package move from research to biochemical monitoring, consumer rings and
practice. watches.

The pattern is not technology pushed at coaches. It is coaches and researchers asking questions that needed instrumentation to answer. So

ask first: what coaching question is this device trying to answer?




MODULE 1 - FUNDAMENTALS

What each sensor physically measures

Accelerometer Gyroscope Magnetometer

Linear acceleration on 1-3 axes. Robust but Angular velocity around an axis. With The local magnetic field, used as a compass
ambiguous — at low sampling rates a footstrike accelerometers it enables orientation and reference. Sensitive to ferrous metal — limited
and a bus ride can look alike. movement-pattern recognition. reliability indoors.

Optical PPG ECG electrodes GPS / GNSS - sEMG

Variation in reflected light caused by pulsatile Electrical activity of the heart directly. More Position from satellites — robust outdoors,
blood flow. Sensitive to motion, skin tone and strap accurate than PPG in dynamic exercise; requires degrades or fails indoors. sEMG reads muscle
tightness. skin contact. activity through the skin.

. Coaches often hear a sensor named and conclude they understand it. The deeper competence is knowing what is measured and what s
merely derived.



MODULE 1 - FUNDAMENTALS

Measured quantity, derived metric, inferred construct

Measured quantity Derived metric Inferred construct

A coaching concept the metric is taken to

A processed output computed from measured
> P P P > represent.

The raw physical signal a sensor captures. .
Phy 8 P quantities.

Example: "external load", "neuromuscular
fatigue".

Example: acceleration on three axes (m/s?). ) ]
Example: PlayerLoad, total distance, sprint count.

The further you travel from measured quantity toward inferred construct, the more layers of assumption you accumulate.

When two devices report different PlayerLoad values for the same drill, the answer is usually that they use different proprietary derivation formulas — not that one
is wrong and one is right. Ask the vendor which layer their number lives on.



MODULE 1 - FUNDAMENTALS

The device market, read by category rather than brand

Accurate in dynamic exercise;

Chest-strap HR (ECG) Endurance, group HR €40-120 Comfort; direct contact needed
affordable
Optical wrist / multi-sport watch Endurance, sleep, daily monitoring  €150-700 Comfort; integrated GPS, sleep, Accuracy varies in high-motion
HRV work
GPS team vest Outdoor team sport €800-2,500 + platform High-quality GNSS; dashboards Cost; platform lock-in
IMU patch / pod Asymmetry, jJump, gait €150-600 Targeted biomechanics; portable Narrow use case; software
dependent
. . . . Durability; washing; variable
Smart textile HR + EMG in dynamic sport €200-1,500 Garment-integrated; comfortable Censors
. . — . Sleep-stage accuracy vs PSGiis
Recovery ring or band Continuous HRV, sleep €200-500 + subscription Continuous wear; HRV trends partial
Smartphone-based Grassroots, low budget €0-50 (apps) No additional hardware Depends on phone sensors

. Specific models change every season. The categories, and the questions they invite, are stable — which is why this table is not a buyer's guide.



MODULE 1 - FUNDAMENTALS

Cost is a design constraint, not a quality ranking

GPS team vest

Smart textile

Recovery ring

Optical watch

IMU pod

Chest-strap HR

Smartphone app

500

T T T

1000 1500 2000
Indicative price per unit (€)

B Upper of band M Entry of band

2500

3000

Mehmet's constraint

A €1,200 season budget buys 20 chest straps and one
shared GPS pod — enough for structured sRPE and
ACWR monitoring.

Kjell's constraint

GPS vests carry recurring platform fees and export limits.
Ask about data portability before you sign.

The real question

Not "what can we afford?" but "what will we actually
use every week?" Unused capacity is the most expensive
line item.



MODULE 1 - FUNDAMENTALS

Validity and reliability for coaches who are not researchers

Validity Reliability Ecological validity

Does the device measure what it claims to Does it give consistent results when conditions Does lab performance survive real conditions
measure? A GPS unit reporting total distance is are stable? Different distances for the same — wind, sweat, contact, indoors, gripped
valid if it agrees with a measured track within athlete on the same route on two days means objects, weather?

an acceptable margin. unreliable.

Sperlich & Holmberg (2017) warned that the gap between marketed and validated performance is often large. Diiking et al. (2016) found systematic

accuracy problems across commercial wearables assessed against criterion measures. Akenhead & Nassis (2016) documented that coaches choose
monitoring tools under significant uncertainty about validation status.

e Sample 6 Gold standard e Statistic ° Ecological match

Who was tested, in what sport, at What was the device compared Mean bias and limits of agreement Were the conditions anything like
what intensity? against? — not correlation alone. yours?



MODULE 1 - FUNDAMENTALS

Before you switch anything on: the consent baseline

Lawful basis Informed and free Minors

Article 6 for the processing, and an explicit Article 9 The athlete understands what, why, with whom, Parental or guardian consent, plus explanations
basis for health data — usually explicit consent in a for how long — and consents without selection adapted to the young athlete's age.

non-medical coaching setting. pressure.

Data minimisation Retention Breach plan

Collect only what you need. Every extra field is a Define and communicate how long the data is kept, Know the escalation chain. Certain breaches must
liability you must justify, secure and eventually and delete on schedule. be reported within 72 hours.

delete.

The operational rule for Module 1: do not deploy a device without an informed consent process already in place. Module 5 builds the

full governance policy on top of it.




MODULE 1 - FUNDAMENTALS

Module wrap-up

Reflective prompt

Write down one device you use or are
considering, the sensors it contains, one
coaching question it should answer, and one
limitation for your sport. Keep this note —
Module 5 needs it.

Self-check

Which of these is a measured quantity rather
than a derived metric: total distance, linear
acceleration, PlayerLoad, sprint count? Full
item bank in Annex C.

Bridge to D2.3

Rate your confidence with sensor terminology
and device selection in the Self-Assessment
Toolkit. Anything below 3/5 is worth a re-read
before Module 2.

WEARCOACH - D2.2 Wearable Technologies Program and Training Module

Close the session with the reflective prompt. Coaches who write nothing down complete the course; coaches who write something down change their practice.



MODULE

Real-Time Data Tracking

Reading a dashboard, computing the three core load metrics by hand, and deciding
what the athlete should hear during a session.

- Internal versus external load
. SsRPE, TRIMP, ACWR on a real session

. Data quality and the discipline of scepticism



MODULE 2 - REAL-TIME DATA TRACKING

What you will be able to do

e Distinguish a Compute e Interpret

Separate internal from external load and pick Calculate sRPE, TRIMP and ACWR from raw Read the five canonical visualisations used in
appropriate metrics for a given sport. session data using the formulas given. monitoring dashboards.

° Diagnose e Decide

Spot common data-quality problems and apply Judge what to share with athletes in real time
basic filtering rules. and what to defer to a debrief.

Bring one real session file to this module — your own, from last week. Every calculation on the following slides is meant to be repeated on

your own numbers before you leave.




MODULE 2 - REAL-TIME DATA TRACKING

Internal load versus external load

External load Internal load

What the athlete did — the dose you prescribed What the athlete experienced — the biological cost

. Kilometres covered, sprints, accelerations . Heart rate and HR-derived TRIMP

. Weight lifted, repetitions, jumps . Rating of perceived exertion and sRPE

. High-speed running distance, PlayerLoad . Hormonal and autonomic response

. Measured in physical terms, independent of the athlete . Depends on fitness, fatigue, sleep, environment, motivation
. Comparable between athletes only as prescription . The only view of the individual response

Impellizzeri, Marcora & Coutts (2019) revisited their framework fifteen years on and emphasised that monitoring built only on external load misses

the individual variability that determines adaptation and injury risk. Two athletes given the same session experience different internal loads.

The coach who tracks only external metrics is tracking only half the picture.



MODULE 2 - REAL-TIME DATA TRACKING

The internal-external comparison is itself diagnostic

Same dose Higher cost Early signal

Unchanged external load — the same prescribed Rising internal load — higher HR, higher sRPE One of the clearest early signs of accumulated fatigue
session

e Do not compare prescriptions Q Track internal over time e Pair the two

Comparing two athletes on external metrics SRPE and TRIMP show when a previously well- Always read external and internal side by side.
alone compares what you asked for, not what tolerated dose has become a strain. Either alone is an incomplete sentence.
they gave.

External load is the dose prescribed by the coach. Internal load is the body's response to that dose.




MODULE 2 - REAL-TIME DATA TRACKING

What live dashboards actually offer

Live per-athlete metrics Customisable thresholds Drill segmentation Data export

HR zones, total distance, high- Colour change or audible alert Period markers so post-session Raw and processed data out of the
speed running, accelerations and when an athlete crosses a value analysis aligns with the session plan platform for your own analysis and
decelerations, a PlayerLoad-type you set in advance. you actually ran. archive.

composite.

The honest reality: not every "live" metric is reliable enough to act on within seconds. Heart rate, distance and impacts update with sufficient

stability. Composite metrics with smoothing windows are more meaningful as session totals than as live readouts.

In real time At session debrief

Trust simple metrics: heart rate, distance covered, impact counts. Trust composites: PlayerLoad variants, asymmetry indices, session totals.



MODULE 2 - REAL-TIME DATA TRACKING

Dashboard literacy: five visualisation families

Time series

Time on the horizontal axis, a metric on the
vertical.

Shows: trends, peaks, recoveries.
Watch for: y-axis scaling that exaggerates or
suppresses variation.

Box plot

Distribution across the squad with median,
quartiles and outliers.

Shows: outliers immediately.
Watch for: instability below n = 10 — treat small
squads with caution.

Heat map

Spatial intensity across a pitch or court.

Shows: coverage, tactical insight.
Watch for: running with and without the ball are
merged — intent is not shown.

Scatter plot

Two metrics against each other, e.g. weekly sRPE
vs session HR.

Shows: correlation and outliers.
Watch for: correlation is not causation — never act
on a pattern alone.

Radar (spider) chart

Multi-axis profile of one athlete or session.

Shows: a multidimensional view at a glance.
Watch for: arbitrary axis scaling that visually
distorts strengths.

The one question

Across all five families the coach asks the same
thing: what is this picture telling me, and what
would change my mind?

That is dashboard literacy.



MODULE 2 - REAL-TIME DATA TRACKING

Data quality, anomalies, and the discipline of scepticism

e GPS dropout

Indoor halls and heavy steel structures give

intermittent satellite signal. A player covering 50 m
in 10 minutes was indoors — treat the metric as
missing, not as low load.

° Time-sync errors

Small clock offsets between devices confuse any
derived metric that aligns two data streams.

a Optical HR artefact

Wrist PPG reads erratically during gripping,
vibration and short bursts. A 20-bpm jump and
drop within five seconds is an artefact, not a
physiological event.

e Missing or partial files

A 73-minute file labelled "90 minutes" quietly
corrupts the weekly load total for that athlete.

A metric that looks too good, or too bad, to be true probably is.

e Sensor drift

Long sessions, heat and sweat-saturated straps

distort readings gradually. Compare end-of-session
HR with start-of-session HR at similar effort.

e The filter rule

Check the file before you check the athlete. Flag,

do not delete — a missing value and a zero are
different facts.




MODULE 2 - REAL-TIME DATA TRACKING

Practical lab — Stat Pack #1

The session

A 60-minute training session for one athlete

Total distance: 6,800 m

High-speed running (>19.8 km/h): 720 m

Average HR 152 bpm - Max 188 bpm - Rest 56 bpm
RPE (Borg CR-10): 7

Chronic load (28-day rolling weekly sRPE): 2,400 AU
This week's acute load (7-day sRPE): 3,300 AU

SRPE — session internal load

The arithmetic

Do it by hand once, then let Template A4 do it

TRIMP — HR-weighted internal load

SRPE = RPE x duration =7 x 60 =420 AU

HR fraction = (152 - 56) / (188 - 56) = 0.727

TRIMP = duration x HR fraction x weighting = 94 AU
ACWR = acute / chronic=3,300/ 2,400 = 1.375

Commercial implementations vary in the exponential factor
(Banister, 1991)

ACWR — upper edge of the cited sweet spot




MODULE 2 - REAL-TIME DATA TRACKING

Reading the ACWR you just calculated

Below = 0.8 =0.8-1.3 Above = 1.5

Acute load well under chronic. Detraining or an The often-cited "sweet spot". Progressive and A spike worth investigating. Sustained values
under-prepared athlete relative to what the broadly tolerated — but it is a population here warrant caution and a conversation, not an
schedule will demand next. heuristic, not an individual guarantee. automatic rest day.

Our worked value of 1.375 sits at the upper edge of the sweet spot. It warrants attention. Whether it warrants intervention depends on the

athlete's history and the surrounding context — Module 4 takes this apart, including the critiques.

What ACWR cannot do What it does well

It cannot tell you why the week was heavy, and it cannot separate load from It converts a vague sense that "this week feels big" into a number you can bring
schedule. to a staff meeting.



MODULE 2 - REAL-TIME DATA TRACKING

Real-time feedback to athletes: the timing question

What?

Some metrics are actionable live — HR for
pacing, distance covered for substitution
decisions.

Others are not: HRV and sleep are pre-session
inputs. Share what is actionable.

Lands as collaboration

When? How?

During a drill the athlete is executing; metric Frame metrics as information, not verdicts.
talk is a distraction.

The factual content can be identical; the
Between drills or at the end of a block, brief framing changes whether the athlete
metric-anchored feedback lands well. Trend collaborates or resists.
feedback belongs in a one-to-one.

Lands as a verdict

. "Your sprint count was high today — let's protect tomorrow." . "You overworked."

. "Your HR didn't come down between reps; rest longer next time." . "The watch says you're not ready."



MODULE 2 - REAL-TIME DATA TRACKING

Module wrap-up

Reflective prompt Self-check Practical activity

Take last week's heaviest session and compute Which live metric would you refuse to act on Screenshot one dashboard view from your own
SRPE, TRIMP and ACWR by hand. Then ask within seconds, and why? Full item bank in platform and label it: which of the five

what decision, if any, those three numbers Annex C. visualisation families is it, and what is it hiding?

would have changed.

Close the session with the reflective prompt. Coaches who write nothing down complete the course; coaches who write something down change their practice.

WEARCOACH - D2.2 Wearable Technologies Program and Training Module



MODULE

Performance Optimization

Individual baselines, periodisation, recovery judgment, and confirming a taper with
data instead of hope.

. A baseline is a distribution, not a number
. Micro, meso and macrocycle integration

. Triangulating HRV, sleep and wellness



MODULE 3 - PERFORMANCE OPTIMIZATION

What you will be able to do

e Baseline a Integrate e Synthesise

Establish an individualised athlete baseline and Place wearable metrics inside linear, block and

Combine HRYV, sleep, wellness and CMJ into a
define personalised reference ranges. undulating periodisation.

single recovery judgment.

° Taper e Prune

Design a wearable-informed tapering plan for a Weigh the marginal value of a new metric against
competition peak. its measurement burden.

The organising idea of this module: data does not write the plan. Data tells you whether the plan you wrote is doing what youintended.




MODULE 3 - PERFORMANCE OPTIMIZATION

A baseline is a distribution, not a number

80 1

G Collect 4—6 weeks

75 A /\ / Before drawing any inference at all.
- /t\. o o V/‘\ o o o

&
\/ Q Standardise conditions

v HRV on waking, supine, before caffeine; same wearable each
night.

° Compute mean and SD
55 -+

Per athlete, per metric — never squad averages.

~
o

Resting HRV (ms)
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o
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—e—Daily HRV  —e—Individual mean (70 ms) +15D (76 ms) 15D (64 ms) ° SE R

11 SD = normal range. +2 SD = anomaly worth investigating.

Plews et al. (2013): HRV interpretation must be rooted in the individual, because between-athlete variability dwarfs within-athlete day-to-day

variability. The principle generalises across metrics — compare athletes to themselves, not to the squad.




MODULE 3 - PERFORMANCE OPTIMIZATION

Where wearables enter the periodisation plan

Microcycle - one week Mesocycle - 3—6 weeks Macrocycle - one season

Entry point: daily readiness. Entry point: progressive overload Entry point: long-arc adaptation tracking.
management.

Each morning read HRV, sleep and wellness; Falling resting HR at the same training load

classify green, amber or red; adjust the day's Plan weekly increases (typically 5-10% within a suggests cardiorespiratory adaptation; stable

session. Decision rules are pre-defined in block). Weekly reports compare planned CMJ height across a heavy block suggests

Template A8, so the call is not improvised versus actual external load against the neuromuscular preservation under load.

under pressure. observed internal response.

Classic periodisation models were designed before continuous monitoring. They are not replaced by wearables — they are augmented.

Ask the room: at which of the three levels does your own club already have a working routine, and at which is the data collec ted but never read?



MODULE 3 - PERFORMANCE OPTIMIZATION

Recovery metrics: what they show and what they do not

Heart rate variability Sleep

Reflects autonomic status — the balance of Total sleep time and sleep efficiency validate
sympathetic and parasympathetic input. reasonably well against polysomnography.
Higher resting HRV over time is consistent with Stage classification (deep, REM, light) is far less
recovery; a sustained downward trend indicates accurate on consumer devices.

accumulated stress.
Actionable rule: track total time and efficiency;

Caveat: sensitive to alcohol, illness and life stress. treat stage data as suggestive. Walsh et al.
A single day never triggers action — the 5—7 day (2021): 7-9 hours nightly as a baseline.
trend does.

Triangulation: never act on one metric alone.

Subjective wellness

Five morning items rated 1-5: sleep quality,
fatigue, soreness, mood, stress.

Costs nothing and adds the athlete's own
experience. Saw, Main & Gastin (2016) showed
subjective measures often outperform objective
ones for acute training response.

Coaches who never ask the athlete miss the most
informative signal.

Monitor Intervene

HRV down, sleep fine, wellness fine — probably a single life-stress event. HRV down, sleep declining, wellness declining — a coherent picture, act on it.



MODULE 3 - PERFORMANCE OPTIMIZATION

Tapering with wearable confirmation

70 A
During a well-executed taper, expect:
S 60 A
Pt . HRV rises — parasympathetic recovery exceeds training-induced
© 50 A sympathetic load.
\E/ 5 40 Subjective wellness improves — mood up, fatigue down, soreness
GE) = down.
3 -
% =30 CMIJ height rises modestly — neuromuscular freshness returns.
>
%‘ 20 A Resting HR drifts down — slightly, and only alongside the others.
é 10 Wearable data confirms — it does not redesign. Volume comes down,
intensity is preserved.
0 -

Baseline block Day-14 Final week

HRV, baseline mean to day -5 Countermovement jump height Subjective wellness composite Volume reduction over 8—14 days

(Mujika & Padilla, 2003)

If the data shows the opposite — HRV declining, wellness worsening — the plan is not working. Investigate residual fatigue, sleep and life stress. The intervention is not
"ignore the plan"; it is "diagnose and adjust".



MODULE 3 - PERFORMANCE OPTIMIZATION

The measurement-burden trade-off

Athlete time

A morning HRV measurement
adds five minutes per athlete per
day. Across a squad and a season
this is real money.

Equipment

Purchase, charging, cleaning,
replacement, and the subscription
that renews whether you use it or
not.

Staff analysis time

Data nobody has time to read is
not monitoring; it is storage.

Before adding any metric, ask honestly: what decision will this change?

Number anxiety

Athletes becoming preoccupied
with their own metrics. Non-
trivial among adolescents and
athletes prone to perfectionism.

If the answer is "none", the metric should not be in the system. A small set of well-used metrics outperforms a large set of unused ones — and protects the

goodwill you will need when a difficult conversation depends on the data.



MODULE 3 - PERFORMANCE OPTIMIZATION

Module wrap-up

Reflective prompt Self-check Practical activity

Name one metric you currently collect that has An athlete's HRV is 8 ms below their individual Build a one-page individual athlete profile
never changed a decision. What would it take mean, SD is 6 ms. Yellow, orange or red — and (Template A3) for one athlete: mean, SD and
to either use it properly or remove it this what do you do about it? current value per metric, with traffic lights.
month?

Close the session with the reflective prompt. Coaches who write nothing down complete the course; coaches who write something down change their practice.

WEARCOACH - D2.2 Wearable Technologies Program and Training Module



MODULE

Injury Prevention

Load management and its critics, asymmetry triage, and an early-warning system that
removes improvisation from the moment of pressure.

. ACWR, monotony and strain — with the current debate
. Asymmetry: identify, document, refer

. Five worked cases across five contexts



MODULE 4 - INJURY PREVENTION

What you will be able to do

e Identify

Link modifiable injury risk factors detectable in
wearable data to their evidence base.

° Construct

Build an early-warning system for your sport with
clear escalation protocols.

a Compute

Calculate ACWR, training monotony and training
strain, and apply defensible thresholds.

e Progress

Manage return-to-play using wearable
confirmation alongside clinical judgment.

e Triage

Detect biomechanical asymmetries from IMU
data and decide whether to correct or refer.

Set expectations at the start of this module: monitoring reduces risk. It does not eliminate it. A coach who promises otherwise will lose the

squad's trust the first time someone gets hurt anyway.




MODULE 4 - INJURY PREVENTION

Injury epidemiology and the role of monitoring

Time-loss injuries per 1,000 hours of exposure in Annual lower-limb overuse incidence among
professional football recreational runners

Hamstring strain — the largest single category in
most football studies

Non-modifiable Modifiable

Monitoring does not change these Where wearable monitoring earns its place

. Age . Training load progression

. Prior injury history . Sleep quantity and quality

. Anatomical features . Side-to-side asymmetry

. Genetic predisposition . Recovery practices and conditioning level

A coach who understands this distinction sets realistic expectations — with athletes, with parents, and with the board.




MODULE 4 - INJURY PREVENTION

Load management and the injury-training paradox

What supports the framework What challenges it

. Gabbett (2016): under-prepared athletes are at risk and over-loaded . Impellizzeri et al. (2020): ACWR is a ratio with overlapping numerator
athletes are at risk — the relationship is U-shaped. and denominator — it can produce spurious associations.

. ACWR proposed as a practical tool with a sweet spot of roughly 0.8— . Schedule confounding: heavy weeks tend to follow heavy weeks for
1.3. non-load reasons.

. Bowen et al. (2020): ACWR spikes associated with a 5—7-fold injury risk . Bornn, Ward & Norman (2019): a causal analysis making a similar
across three Premier League seasons. argument.

. Drew & Finch (2016): systematic review of the broader load—injury . A single ratio cannot carry the weight of a yes/no injury prediction.

literature, broadly consistent.

The honest synthesis for a practising coach: ACWR is a useful prompt, not a verdict.

Spikes are worth investigating. Sustained ACWR above 1.5 warrants caution. Use it alongside the athlete's history, the wellness picture, and your own knowledge of the training
context.



MODULE 4 - INJURY PREVENTION

Monotony, strain, and movement-quality red flags

Training monotony (Foster, 1998) Training strain (Foster, 1998)

Mean daily load + standard deviation of daily load, over a week. Weekly load x monotony.

High monotony = a uniform load pattern. Sustained high monotony at high Combines volume and uniformity in one index. Useful as a tracking metric
mean load has been associated with elevated illness and overreaching risk. across weeks; less useful as a single-week decision input.

Jump-landing asymmetry Sprint asymmetry Deceleration mechanics

A CMJ on dual force plates or two unilateral IMUs Step length, contact time or impulse differences Asymmetric braking force at change of direction —
gives the percentage difference between limbs. between legs during sprinting, captured by IMUs. particularly relevant in ACL injury research.

Above =10-15% is commonly flagged.

The coach's role with asymmetry data is triage: identify, document, refer. Coaches without specific biomechanics training should not prescribe

correctives from asymmetry data alone.




MODULE 4 - INJURY PREVENTION

Designing an early-warning system in five steps

e Choose 3-4 inputs a Set personalised thresholds e Define escalation tiers

Outdoor team sport: ACWR, sRPE-based weekly
strain, sleep duration, wellness.

Endurance individual: ACWR, HRV trend, sleep,
wellness.

Indoor without GPS: sRPE load and sRPE-derived
ACWR, sleep, wellness.

Use the individual baseline from Module 3. One SD
drop in HRV is a yellow flag; two SD is orange;
three isred. Set thresholds for every chosen input.

A single yellow may warrant observation only.
Yellow flags across multiple inputs warrant
intervention. Orange or red on any single input
warrants immediate review.

° Pre-decide the actions ° Brief everyone

A working early-warning checklist
Agree in advance what happens at each tier. The Athletes and staff are told the system before it is ) id gd . Z A %I' It
point of pre-deciding is that you remove used. When an orange flag fires, the athlete already 's provided in Annex A, femplate

improvisation from the moment of pressure — knows the response is "modify, not punish". A9. Build yours in the session —
when the match is Saturday and the player is your do not leave with a blank one.
captain.

A useful system is sport-specific, has few high-signal inputs, defines thresholds in advance, and assigns pre-decided actions to each threshold.



MODULE 4 - INJURY PREVENTION

Escalation tiers: decide the response before you need it

Trigger Who is involved

One input drops one SD below the Monitor. Ask the athlete how they feel. No
Yellow N . . Coach and athlete
individual baseline change to the session.
Two SD on one inbut. or vellow flags across Modify the session: reduce intensity or volume
Orange o put, ory g by a predetermined amount. Discuss with the Coach, S&C, athlete
multiple inputs
athlete.
Red Three SD on any single input, or symptoms Substitute the session. Escalate to medical staff Coach, S&C, medical staff

reported for review before the next exposure.

The tiers are worthless if they are negotiated in the moment. Write them down, sign them off with the medical staff, and brief the squad —

then the system survives contact with a cup final.




MODULE 4 - INJURY PREVENTION

Five worked cases, five contexts

e Professional football

A second-division club, 28 players, 10 Hz GPS.
Individualised high-speed running caps at 1.5x each
player's 28-day chronic exposure.

Hamstring time-loss fell — but the staff were
honest that squad turnover and schedule density
changed too.

° Para-sport

Wheelchair basketball, twelve athletes. In

wheelchair sport the propulsive joint is the playing
joint.

IMU stroke counts plus weekly shoulder-pain scales
caught three cases; one was subacromial
impingement.

6 University basketball

A Division-I point guard, nightly HRV. A 25% drop
across three weeks, confirmed by sleep, wellness
and CMJ.

Conditioning volume cut 40% for one week; HRV
back within one SD in ten days.

° Grassroots youth

Twenty players aged 12—16 on a €1,200 budget.
Paper sRPE logs, 20 chest straps, one shared GPS
pod.

Two players flagged and load-reduced in the first
half of the season.

e Endurance - triathlon

A national age-group athlete in a 16-week build.
Sleep efficiency 91% - 82%, HRV 56 - 47 ms,
SRPE drifting up on the same sessions.

Unplanned 7-day deload at week 12; race
performance a personal best.

What the cases share

Individual thresholds. Pre-decided actions. Staff
buy-in across coaching and medical functions.

And intellectual honesty about what an internal,
single-season evaluation can and cannot establish.



MODULE 4 -

INJURY PREVENTION

Case spotlight — HRV early-warns overtraining
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After intervention

Concurrent inputs

Wellness 4.2 - 3.4 - sleep efficiency 92% —> 84% - CMJ 42 -
38 cm.

The decision

Conditioning volume cut =40% for one week, active recovery
added, travel adjusted to protect the sleep window. Match
minutes untouched.

The outcome

HRV back to 73 ms within ten days; season completed without
symptomatic overreaching.

HRV alone might have been dismissed as noise. HRV plus sleep plus wellness plus CMJ formed a coherent picture — that is triangulation doing

its job.




MODULE 4 - INJURY PREVENTION

Case spotlight — effective load management on €1,200

Total season monitoring budget Players aged 12—-16 covered Per chest-strap HR monitor Players flagged and load-reduced in
the first half of the season

What they measured The rule they wrote The honest caveat

Weekly sRPE for every session and match, on ACWR > 1.5, or two consecutive weeks of Injury time-loss was lower than the prior season,
paper. Weekly load, monotony and ACWR declining wellness, means modified training the but the comparison is informal — not a
computed from sRPE. following week. controlled result.

Monitoring is a discipline, not a budget. The cheapest system that is used outperforms the most expensive system that is not.




MODULE 4 - INJURY PREVENTION

Module wrap-up

Reflective prompt Self-check Practical activity

Write the three inputs your early-warning An athlete shows ACWR 1.6 with stable Complete Template A9 for one squad, then
system will use, and the exact action attached wellness and sleep. What do you do first — walk it past your medical or physiotherapy
to each tier. If you cannot name the action, the and what would change your mind? contact before the next module.

tier does not exist yet.

Close the session with the reflective prompt. Coaches who write nothing down complete the course; coaches who write something down change their practice.

WEARCOACH - D2.2 Wearable Technologies Program and Training Module



MODULE

Integration into Coaching
Practice

Governance, communication, change management, delivery pathways — and the
artefact that makes the whole programme count.

. Plan-Do-Check-Act on one specific question
. A written data-governance policy

. The 90-day integration plan



MODULE 5 - INTEGRATION INTO COACHING PRACTICE

What you will be able to do

e Design a Govern e Communicate

Build a 90-day wearable-integration plan for your Write a data-governance policy covering consent,

Deliver wearable data to athletes and parents
own context using PDCA.

access, retention, sharing and breach response. with framing that supports rather than judges.

° Lead change e Disseminate

Manage staff and stakeholders who resist data- Choose and operationalise the right delivery
driven practice. pathway for your organisation.

This module produces the single most important artefact of the programme. A coach who completes the manual without writing the plan has

learned the content; a coach who writes and implements it has changed practice.




MODULE 5 - INTEGRATION INTO COACHING PRACTICE

Plan-Do-Check-Act, applied to wearable integration

Plan

Define one specific question wearables will help you answer this season.
"Will player-individualised load caps reduce hamstring incidence?" Specify
the metrics, the population, the timeline and the success criterion.

Check

Evaluate against the success criterion. Did the question get answered? Did
the metrics behave as expected? Were there unintended consequences —
athlete anxiety, staff workload, inter-staff friction?

Do

Implement at small scale first. One cohort, one season. Resist rolling out
across the whole organisation in week one — the governance, training and
cultural work has not been done yet.

Act

Scale, adjust, or stop. The most important option is the last one: a coach
willing to stop a monitoring effort that delivered no value earns credibility
and resources for the next attempt.



MODULE 5

- INTEGRATION INTO COACHING PRACTICE

Eight components of a defensible governance policy

Lawful basis

Article 6 — consent or legitimate
interests. For wearable data, consent
is usually cleanest.

Access controls

Coach, S&C, analyst and medical staff
have different legitimate access.
Scouts, agents and sponsors do not.

Special-category basis

Article 9 — explicit consent for
health data, plus organisational
safeguards.

Retention

Affiliation plus a defined post-
affiliation period, e.g. 24 months.
Document it and follow it.

Informed consent

Plain language: what, why, who sees
it, how long, how to withdraw.
Template Al.

Third-party sharing

Federation, national team or
research project — each needs its
own consent and agreement.

Minors

Guardian consent under 16, plus age-
appropriate explanation to the
athlete.

Breach response

Article 33: certain breaches reported
within 72 hours. A lost laptop is a
breach.

Athletes have the right to access their data, correct inaccuracies, request erasure and withdraw consent. Building these into the workflow from

the start is far easier than retrofitting them later. Template Al requires local legal review before adoption.




MODULE 5 - INTEGRATION INTO COACHING PRACTICE

Talking to athletes about their numbers

Information invites collaboration A verdict invites resistance

. "Your HRV suggests your body is still recovering — let's adjust .
today's session."

. The athlete owns their body; the coach provides expertise; the data
supports a shared decision.

. Athletes who feel this engage with their data.

e Acknowledge 0 Share e Connect

The athlete's effort and The data observation, in The observation to the
commitment. plain terms. decision.

"Your HRV says you're not ready."

The factual content is identical. The framing changes the
conversation.

Athletes who feel judged either game the numbers or withdraw.

° Invite e Confirm

The athlete's own The path forward, together.
perspective.

Watch for number anxiety — particularly in adolescents and athletes prone to perfectionism. Limit athlete-facing metrics where the risk is

present, and talk about feelings as well as numbers.




MODULE 5 - INTEGRATION INTO COACHING PRACTICE

Integrating into a multi-disciplinary staff

Daily readiness screen Informed Responsible Consulted Consulted
Weekly load report Accountable Responsible Responsible Informed
Early-warning flags Accountable Responsible Informed Consulted
Red flag / referral Informed Consulted Informed Responsible
Consent and retention Accountable Informed Consulted Consulted
Failure mode 1 Failure mode 2
Multiple staff making conflicting decisions because nobody owns the data Data sitting unanalysed because everyone assumed someone else was
domain. responsible.

A weekly performance meeting, with a defined agenda anchored to last week's monitoring outputs, is what makes the system stick. Template A10

gives a starting RACI structure.




MODULE 5 -

Five delivery pathways for this programme

Self-paced - =6 weeks

One module per week: read, quiz, download
templates, apply one activity. =4 hours per module
including application.

Best for: individual coaches, dispersed audiences.

Microlearning - 30 days

One 10-minute unit per day in the mobile app: a
concept, a question, a micro-exercise.

Best for: time-pressed coaches, mass dissemination
at low commitment.

INTEGRATION INTO COACHING PRACTICE

Instructor-led - 2 days

Day 1: Modules 1-3. Day 2: Modules 4-5 plus the
capstone workshop. Cohorts of 12-24.

Best for: federations, NSGBs, club staff training
days.

Train-the-trainer - 3 days

Day 1 content mastery, Day 2 adult-learning

facilitation, Day 3 practice teaching with feedback.

Best for: scaling across federations and national
contexts.

Blended - 4 weeks

3 hours asynchronous plus a 2-hour live session
weekly. Modules 1-2 combined in week 1.

Best for: university coach education, federation
CPD tracks.

Choosing between them

Individual and dispersed = self-paced or
microlearning.

A cohort with facilitator capacity = instructor-led
or blended.

Scaling the programme itself = invest in train-the-
trainer first.



MODULE 5 - INTEGRATION INTO COACHING PRACTICE

Capstone — the 90-day integration plan

Context analysis The PDCA question Metric selection Governance

Sport, level, athlete numbers, One specific question wearables will 3-5 metrics, with personalised A short statement covering consent,
current practice, resources, staff answer this season. thresholds for one named athlete. access and retention.

structure.

Communication plan Success criteria Review checkpoints Stop conditions

How athletes — and parents, where What success looks like at day 30, Calendar dates for honest review, What would cause you to stop or
applicable — will be briefed. day 60 and day 90. booked in advance. substantially modify the plan.

In instructor-led settings the plans are peer-reviewed within the cohort. In self-paced settings the rubric in Annex C supports honest

self-review.




MODULE 5 - INTEGRATION INTO COACHING PRACTICE

Module wrap-up

Reflective prompt Self-check Capstone

Return to the note you wrote in Module 1. Which single stop condition would you be most Complete Template A5. Bring it to the next
Does the device you named still answer the reluctant to write down — and what does that cohort session, or self-review it against the
coaching question you wrote beside it? If not, reluctance tell you? Annex C rubric within two weeks.

say so in your plan.

Close the session with the reflective prompt. Coaches who write nothing down complete the course; coaches who write something down change their practice.

WEARCOACH - D2.2 Wearable Technologies Program and Training Module



Where this goes next

The programme is designed to outlast the devices on the market today. Sensors will improve,
dashboards will be redesigned, algorithms will be revised. The durable competence is the
coach's.

Complete the Wearable Technologies Self-Assessment Toolkit (D2.3).

Use the interactive e-learning units and video tutorials between sessions; the mobile app (D2.4)
follows.

Write and implement your 90-day integration plan — the artefact that changes practice.

Send feedback to the consortium; the pilot phase (D2.5) refines these materials.
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D2.2

Giyilebilir Teknolojiler
Programi ve Egitim Modiulu

Spor Antrenérliigiinde Giyilebilir Teknolojilerde Onciiliik

Egitmen slayt seti - 5 modiil - her biri 90 dakika - D2.2 el kitabinin tamamlayicisi




EGITMEN ICIN

Bu slayt seti nasil kullanilir

Egitmen rehberli Harmanlanmis Bireysel ¢calisma

Modiil basina 90 dakikalik bir oturum. Antrenorler bolimu okuyup sinavi asenkron Slayt seti her bolimiin gorsel 6zeti olarak da
Zamanlama, tartisma sorulari ve kiiglk grup tamamlar, ardindan bu slaytlar tzerine kurulu isler. Konusmaci notlari bireysel galisma igin
etkinlikleri Egitmen Rehberi'ndedir (Ek B). 60 dakikalik canli oturumda bulusur. egitmen senaryosunu tasir.

Her slaytta konusmaci notlar vardir: konusma noktalari, zamanlama ve gruba sorulacak soru. Sunmadan 6énce Notlar bélmesini acin.

Oturum yapisi Kohort biiyuklugi Etkilesimli birimler
15 dk kavram - 30 dk islenmis 6rnek - 30 dk 12-24 antren6r. 12'nin altinda kiiglik grup Her moduliin, oturumlar arasinda pratik icin
uygulamal etkinlik - 15 dk degerlendirme. gorevlerini tek bir genel tartismada birlestirin. eslesen bir etkilesimli e-6grenme birimi ve

video egitimi vardir.



PROGRAM

Bes modiil, tek bir yetkinlik yayi

e Temeller

Sensorler, cihaz pazari, gegerlilik ve givenilirlik,
GDPR riza temeli.

Bloom diizeyi: hatirlama / anlama.

° Sakatlik Onleme

Yik yonetimi ve elestirileri, asimetri triaji, erken
uyari sistemleri, bes islenmis vaka.
Bloom diizeyi: degerlendirme.

0 Gergek Zamanh Veri Takibi

ic ve dis yiik, gdsterge panelleri, SRPE, TRIMP ve
ACWR, veri kalitesi.

Bloom duizeyi: uygulama.

° Pratige Entegrasyon

PDCA, veri yonetisimi, sporcuyla iletisim, sunum
yollari, 90 glinlik plan.
Bloom diizeyi: yaratma.

e Performans Optimizasyonu

Bireysel bazal degerler, periyotlama, toparlanma
metrikleri, taper onayi.

Bloom diizeyi: analiz.

Degerlendirme

Hedeflerle kalibre edilmis modul sinavlari, moddil
basina bir etkilesimli e-6grenme birimi ve tek bir
capstone eseri: antrenériin kendi 90 glinltk
entegrasyon plani.

Modiil 1'de tanimlanan terminoloji bastan sona kullanilir; Modiil 2'deki formiiller Modlil 3 ve 4'te yeniden goériintir; Modiil 1'deki GDPR temeli Mod(il 5'te derinlestirilir.



TASARIMDAN GELEN KAPSAYICILIK

Her modiilde karsimiza ¢ikan dort antrenor

Mehmet Anna

Taban genclik futbolu, Turkiye. Universite kuvvet-kondisyon,
12-16 yas arasl yirmi oyuncu. Tum atletizm, Kuzey Avrupa. Bireysel
sezonicin 1.200 € bitce. dayaniklilik sporculan, kismi

laboratuvar erigimi.

Kjell

Profesyonel lig bas antrenord,
Norveg. Tam performans ekibi,

GPS yelekleri, entegre tibbi kadro.

Zeynep

Tekerlekli sandalye basketbolu,
Turkiye. On iki kidemli sporcu; itici
eklem ayni zamanda oyun
eklemidir.

. Her modiil en az iki personadan yararlanir; boylece drnekler tabani ve eliti, bireyseli ve takimi, ayakta ve para-sporu kapsar.

Gruba sorun Marka siralamasi yok
Hangi persona kendi ortaminiza en yakin? Bu Karsilastirmalar kategori ve 6zellik temellidir.
yaniti capstone plani icin saklayin. Program hicbir ticari cihazi onaylamaz.

Erisilebilirlik

Slaytlar WCAG 2.1 AA kontrastini izler; etkilesimli
birimler klavyeyle gezilebilir.



Giyilebilir Teknolojinin
Temelleri

Her sensorin fiziksel olarak ne 6l¢tigd, cihazin bundan ne tirettigi ve sizin ne sonug
citkarmaya hakkiniz oldugu.

. Sensor aileleri ve cihaz pazari
. Gegerlilik, glvenilirlik, ekolojik gegerlilik

. GDPR riza temeli



MODUL 1 - TEMELLER

Bu modiiliin sonunda yapabilecekleriniz

e Siniflandirma 6 Veriyi izleme ° Degerlendirme

Giyilebilir teknolojinin ana ailelerini adlandirmak Sporcudan sensore, platforma ve antrenorliik

Bir satici iddiasina gegerlilik, gtivenilirlik ve
ve sensorleri olctlkleri bliytkliige gore ayirmak. kararina giden yolculugu aciklamak.

ekolojik gegerliligi uygulamak.

° Se¢im e Uyum

Gergekgi bir cihaz secim senaryosuna cok kriterli Bir cihaz agilmadan 6nceki temel etik ve GDPR
secim matrisi uygulamak. yukimlaltklerini tanimak.

Gruba acilis sorusu: halihazirda kullandiginiz bir giyilebilir cihazi sdyleyin ve onun gercekte hangi fiziksel blyUkligl ol¢tiglina yiksek sesle

ifade edin. Cogu grup acigi iki dakika icinde fark eder.




MODUL 1 - TEMELLER

Klinikten saha kenarina yetmis yil

1950'ler - Holter monitorii 1960'lar - Pedometreler 1980'ler - Gogiis kayislari

Tasinabilir bir EKG kaydedici, fizyolojik sinyallerin Mekanik adim sayimi ayni seyi ambduilatuvar Polar'in Sport Tester'i yapilandinlmis kalp atis hizi
serbest yasam sirasinda yakalanabilecegini aktivite hacmiicin yapar. antrenmanini elit olmayan sporculara acar.
kanitlar.

2000'ler - GPS birimleri 2010'lar - IMU'lar Simdi - Tekstil ve optik

Sirtta tasinan takip ragbi ve Avustralya futboluyla ilvmedlger, jiroskop ve manyetometre tek pakette Giysilere dokunmus sensorler, strekli

gelir, sonra tim takim sporlarina yayilir. arastirmadan pratige gecer. biyokimyasal izleme, tiiketici ytizikleri ve saatleri.

Oriintii, teknolojinin antrendrlere itilmesi degildir. Antrenérlerin ve arastirmacilarin, yanitlamak i¢in enstriimantasyon gerektiren sorular

sormasidir. Bu yiizden 6nce sorun: bu cihaz hangi antrenorliik sorusunu yanitlamaya ¢alisiyor?




MODUL 1 - TEMELLER

Her sensor fiziksel olarak neyi olcer

ivmedlger Jiroskop Manyetometre

1-3 eksende dogrusal ivme. Gl¢lii ama belirsiz — Bir eksen etrafindaki agisal hiz. ivmedlgerlerle Yerel manyetik alan, pusula referansi olarak

disuk 6rnekleme hizlarinda bir ayak basisiile arag birlikte yon kestirimi ve hareket oriintlisii tanima kullanilir. Ferromanyetik metale duyarhdir — kapali
titresimi benzer gorinebilir. saglar. alanda guvenilirligi sinirhdir.

Optik PPG EKG elektrotlari GPS / GNSS - sEMG

Pulsatil kan akisinin yansiyan isikta yarattigi Kalbin elektriksel aktivitesini dogrudan olger. Uydulardan konum — disarida gli¢lli, kapal alanda
degisim. Harekete, ten rengine ve kayis sikiligina Dinamik egzersizde PPG'den dogrudur; cilt temasi bozulur. sSEMG kas aktivitesini cilt (izerinden okur.
duyarhdir. gerektirir.

. Antrendrler ¢ogu zaman bir sensoriin adini duyar ve onu anladiklarini diistiniir. Asil yetkinlik, neyin él¢tldigiini ve neyin yalnizca tiiretildigini
bilmektir.



MODUL 1 - TEMELLER

Olciilen biiyiikliik, tiiretilmis metrik, cikarsanan yapi

Olgiilen biiyiikliik Tiiretilmis metrik Cikarsanan yapi
Bir sensoriin yakaladigi ham fiziksel sinyal. > Olgulen buytkliklerden hesaplanan islenmis > Metrigin temsil ettigi varsayilan antrendrlik
cikti. kavrami.
Ornek: lic eksende ivme (m/s?). . )
E (m/s?) Ornek: PlayerLoad, toplam mesafe, sprint sayisi. Ornek: "dis yuk", "néromuskuler yorgunluk".

Olciilen biyukliikten ¢ikarsanan yapiya dogru ne kadar uzaklasirsaniz, o kadar cok varsayim katmani biriktirirsiniz.

iki cihaz ayni antrenman icin farkli PlayerLoad degerleri bildirdiginde, yanit genellikle birinin yanlis digerinin dogru olmasi degil, farkli tescilli tiretme formiilleri
kullanmalaridir. Saticiya sayilarinin hangi katmanda yasadigini sorun.



MODUL 1 - TEMELLER

Cihaz pazarini marka yerine kategori uizerinden okumak

Dinamik egzersizde dogru; uygun

GO6gUs bandi HR (EKG) Dayanikhlik, grup HR 40-120 € fiyath Konfor; dogrudan temas gerekir
Optik bilek / cok-spor saati Dayanikhlik, uyku, giinlik izleme 150-700 € Konfor; entegre GPS, uyku, HRV ;gg;eklz:areketli iste dogruluk

GPS takim yelegi Dis mekan takim sporu 800-2.500 € + platform Yiksek kaliteli GNSS; panolar Maliyet; platform bagimlilig

IMU yamasi / pod Asimetri, sigrama, yurlyUs 150-600 € Hedefli biyomekanik; tasinabilir Dar kullanim alani; yazilima bagiml
Akill tekstil Dinamik sporda HR + EMG 200-1.500 € Giysiye entegre; konforlu SDea::grlkh“k; yikama; degisken
Toparlanma yiztGgu / bandi Surekli HRV, uyku 200-500 € + abonelik Surekli giyim; HRV trendleri I|:|Ss(r;n'\|/e karst uyku evresi dogrulugu
Akilli telefon tabanli Taban, dislk butce 0-50 € (uygulama) Ek donanim yok Telefon sensorlerine bagl

. Belirli modeller her sezon degisir. Kategoriler ve davet ettikleri sorular istikrarlidir — bu tablonun bir alici rehberi olmamasinin nedeni budur.



MODUL 1 - TEMELLER

Maliyet bir tasarim Kisitidir, kalite siralamasi degil

GPS takim yelegi Mehmet'in kisiti

1.200 €'luk sezon biitgesi 20 goglis bandi ve bir
Akill tekstil paylasimli GPS pod alir — yapilandirilmis sRPE ve ACWR
izlemesi icin yeterlidir.

Toparlanma yizigi

Optik saat . viee
Kjell'in kisiti

IMU pod GPS yelekleri yinelenen platform Ucretleri ve disa
aktarim sinirlari getirir. imzalamadan énce veri

Gogiis band HR tasinabilirligini sorun.

Telefon uygulamasi

I T T T T T 1

0 500 1000 1500 2000 2500 3000
Birim basina gosterge fiyat (€) "Neyi karsilayabiliriz?" degil, "her hafta gercekten neyi
kullanacagiz?" Kullanilmayan kapasite en pahali
B Araligin Gstsinirt B Araligin alt siniri kalemdir.

Asil soru



MODUL 1 - TEMELLER

Arastirmaci olmayan antrenorler icin gecerlilik ve
guvenilirlik

Gegerlilik Guvenilirlik Ekolojik gegerlilik

Cihaz iddia ettigi seyi 6l¢liyor mu? Toplam Kosullar sabitken tutarli sonug veriyor mu? Ayni Laboratuvar performansi gergek kosullarda —
mesafe bildiren bir GPS birimi, 6lctilmis bir sporcunun ayni rotada iki gtin farkli mesafe rizgar, ter, temas, kapali alan, kavranmis
pistle kabul edilebilir bir marjicinde almasi glivenilmezliktir. nesneler, hava — ayakta kaliyor mu?

uyusuyorsa gecerlidir.

Sperlich ve Holmberg (2017), pazarlanan ile dogrulanmis performans arasindaki boslugun cogu zaman buyik oldugu uyarisini yapti. Diiking ve

digerleri (2016), kriter dlcimlerine karsi degerlendirilen ticari giyilebilir cihazlarda sistematik dogruluk sorunlari buldu. Akenhead ve Nassis (2016),
antrenorlerin izleme araglarini dogrulama durumu konusunda ciddi belirsizlik altinda sectigini belgeledi.

e Orneklem 6 Altin standart e Istatistik ° Ekolojik eslesme

Kim, hangi sporda, hangi yogunlukta Cihaz neyle karsilastinildi? Ortalamayanlilik ve uyum sinirlari — Kosullar sizinkine benziyor muydu?
test edildi? yalnizca korelasyon degil.



MODUL 1 - TEMELLER

Herhangi bir cihaz1 agmadan once: riza temeli

Hukuki sebep Bilgilendirilmis ve ozgiir Resit olmayanlar

isleme icin Madde 6 ve saglik verisi icin acik bir Sporcu neyin, neden, kiminle, ne kadar stire Ebeveyn veya vasi rizasl, ayrica geng sporcunun
Madde 9 sebebi — tibbi olmayan antrenorliik toplandigini anlar ve secilme baskisi olmadan riza yasina uyarlanmis aciklamalar.

ortaminda genellikle agik riza. gosterir.

Veri minimizasyonu Saklama ihlal plani

Yalnizca ihtiyaciniz olani toplayin. Her ek alan, Verinin ne kadar tutulacagini tanimlayin, iletin ve Eskalasyon zincirini bilin. Belirli ihlaller 72 saat
gerekcelendirmeniz, korumaniz ve sonunda zamani gelince silin. icinde bildirilmelidir.

silmeniz gereken bir yiktir.

Modiil 1'in operasyonel kurali: yerinde bir bilgilendirilmis riza siireci olmadan cihaz dagitmayin. Modiil 5 tam yonetisim politikasini

bunun tizerine kurar.




MODUL 1 - TEMELLER

Modiil kapanisi

Refleksif soru

Kullandiginiz veya dislindigliniz bir cihazi,
icerdigi sensorleri, yanitlamasi gereken bir
antrendrlik sorusunu ve sporunuz igin bir
sinirlamasini yazin. Bu notu saklayin — Modiil
5'te gerekecek.

Oz-kontrol

Sunlardan hangisi tiretilmis metrik degil
Olglilen blyukliktir: toplam mesafe, dogrusal
ivme, PlayerLoad, sprint sayisi? Tam madde
havuzu Ek C'de.

D2.3'e koprii

Oz-Degerlendirme Arag Seti'nde sensér
terminolojisi ve cihaz se¢imindeki gliveninizi
puanlayin. 3/5 altindaki her alan Modil 2
oncesi yeniden okumaya deger.

Oturumu refleksif soruyla kapatin. Higcbir sey yazmayan antrenér kursu tamamlar; bir seyler yazan antrenér pratigini degistirir.

WEARCOACH - D2.2 Giyilebilir Teknolojiler Programi ve Egitim Modil{



MoDUL

Gercek Zamanh Veri Takibi

Gosterge panelini okumak, G¢ temel yik metrigini elle hesaplamak ve sporcunun seans
sirasinda ne duymasi gerektigine karar vermek.

= gyikve dis yiik
. Gergek bir seansta sRPE, TRIMP, ACWR

. Veri kalitesi ve stphecilik disiplini



MODUL 2 - GERGEK ZAMANLI VERI TAKIBI

Bu modiiliin sonunda yapabilecekleriniz

e Ayirt etme a Hesaplama e Yorumlama

ic yiki dis yiikten ayirmak ve belirli bir spor icin Verilen formillerle ham seans verisinden sRPE,

izleme panellerinde kullanilan bes kanonik
uygun metrikleri secmek. TRIMP ve ACWR hesaplamak.

gorsellestirmeyi okumak.

° Teshis e Karar

Yaygin veri kalitesi sorunlarini fark etmek ve Sporcuyla gercek zamanli neyin paylasilacagina,
temel filtreleme kurallari uygulamak. neyin ertelenecegine karar vermek.

Bu modiile gercek bir seans dosyasi getirin — gecen haftadan, kendi verinizden. Sonraki slaytlardaki her hesaplama, siz salondan ¢ikmadan

kendi sayilarinizla tekrarlanmak icindir.




MODUL 2 - GERGEK ZAMANLI VERI TAKIBI

I¢ yiike Kkars1 dis yiik

Dis yiik

Sporcunun ne yaptigi — sizin regete ettiginiz doz
. Kat edilen kilometre, sprintler, ivmelenmeler
. Kaldirilan agirlik, tekrarlar, sigramalar
. Yiksek hizli kosu mesafesi, PlayerLoad

. Fiziksel terimlerle Olglllr, sporcudan bagimsizdir

. Sporcular arasinda yalnizca regete olarak karsilastirilabilir

i¢ yiik

Sporcunun ne deneyimledigi — biyolojik maliyet

Kalp atis hizi ve HR tiirevi TRIMP

Algilanan zorluk derecesi ve sRPE

Hormonal ve otonom yanit

Fitness, yorgunluk, uyku, cevre ve motivasyona baghdir

Bireysel yanitin tek goriinimudur

Impellizzeri, Marcora ve Coutts (2019) cercevelerini on bes yil sonra yeniden ele aldi ve yalnizca dis ylik Gzerine kurulu izlemenin, adaptasyonu ve

sakathk riskini belirleyen bireysel degiskenligi kacirdigini vurguladi. Ayni seansi yapan iki sporcu farkh ic yikler yasar.

Yalnizca dis metrikleri takip eden antrenér, resmin yalnizca yarisini takip etmektedir.



MODUL 2 - GERCEK ZAMANLI VERI TAKIBI

Ic-d1s karsilastirmasi bash basina tanilayicidir

Ayni doz

Degismemis dis ylik — ayni regete edilen seans

Daha yuiksek maliyet

Yikselen i¢ yik — daha yiiksek HR, daha yliksek sRPE

Erken isaret

Biriken yorgunlugun en net erken belirtilerinden biri

e Regeteleri karsilagtirmayin

iki sporcuyu yalnizca dis metriklerle
karsilastirmak, verdiklerini degil istediginizi
karsilastirir.

6 i¢ yiikii zamanla izleyin

SRPE ve TRIMP, iyi tolere edilen bir dozun ne
zaman gerilime donduguini gosterir.

Dis yiik antrendriin recete ettigi dozdur. i¢ yiik, viicudun o doza verdigi yanittir.

e ikisini eslestirin

Dis ve i¢ ylkii daima yan yana okuyun. Tek basina
her biri eksik bir cimledir.




MODUL 2 - GERGEK ZAMANLI VERI TAKIBI

Canl1 gosterge panelleri gercekte ne sunar

Sporcu basina canh metrik Ozellestirilebilir esikler Antrenman segmentasyonu Veri diga aktarimi

HR bolgeleri, toplam mesafe, Sporcu, 6dnceden belirlediginiz bir Periyot isaretleri, boylece seans Kendi analiziniz ve arsiviniz icin ham
yuksek hizli kosu, ivmelenme ve degeri astiginda renk degisimi veya sonrasi analiz gercekte ve islenmis verinin platformdan
yavaslamalar, PlayerLoad tipi sesli uyari. uyguladiginiz planla hizalanir. cikariimasi.

kompozit.

Dirust gercek: her "canh" metrik saniyeler icinde eyleme gecmek icin yeterince glivenilir degildir. Kalp atis hizi, mesafe ve carpmalar yeterli

kararlilikla glincellenir. Yumusatma pencereli kompozit metrikler, canli okumadan ¢ok seans toplami olarak anlamhdir.

Gergek zamanda Seans degerlendirmesinde

Basit metriklere glivenin: kalp atis hizi, kat edilen mesafe, carpma sayilari. Kompozitlere glivenin: PlayerLoad varyantlari, asimetri endeksleri, seans
toplamlari.



MODUL 2 - GERGEK ZAMANLI VERI TAKIBI

Gosterge paneli okuryazarligi: bes gorsellestirme ailesi

Zaman serisi

Yatay eksende zaman, dikey eksende bir metrik.

Gosterir: trendler, tepe noktalari, toparlanmalar.
Dikkat: varyasyonu abartan veya bastiran y ekseni
Olgeklendirmesi.

Kutu grafigi

Kadro genelinde dagilim; medyan, ceyrekler ve
aykiri degerler.

Gosterir: aykiri degerleri aninda.
Dikkat: n = 10 altinda istikrarsizdir — kiigtik
kadrolarda dikkatli olun.

Isi haritasi

Saha veya kort genelinde mekansal yogunluk.

Gosterir: kapsama, taktiksel iggord.
Dikkat: topla ve topsuz kosu birlesiktir — niyet
gosterilmez.

Sacilim grafigi

iki metrik birbirine karsi, 6rnegin haftalik sRPE ve
seans HR'l.

Gosterir: korelasyon ve aykiri degerler.
Dikkat: korelasyon nedensellik degildir — tek bir
orlntlye gore asla eyleme gecmeyin.

Radar (6riimcek) grafigi

Bir sporcu veya seansin ¢ok eksenli profili.

Gosterir: bir bakista cok boyutlu goriinim.
Dikkat: glicleri gorsel olarak carpitan keyfi eksen
Olceklendirmesi.

Tek soru

Bes ailenin hepsinde antrenér ayni seyi sorar: bu
resim bana ne anlatiyor ve fikrimi ne degistirirdi?

Gosterge paneli okuryazarligi budur.



MODUL 2 - GERGEK ZAMANLI VERI TAKIBI

Veri kalitesi, anomaliler ve siiphecilik disiplini

e GPS sinyal kaybi

Kapali salonlar ve agir gelik yapilar aralikli uydu
sinyali verir. 10 dakikada 50 m kat eden oyuncu
kapali alandaydi — metrigi diistik yik degil, eksik
olarak ele alin.

° Zaman senkronizasyon hatalari

Cihazlar arasindaki kiiclik saat farklari, iki veri
akisini hizalayan her tiiretilmis metrigi bozar.

6 Optik HR artefakti

Bilek PPG'si kavrama, titresim ve kisa patlamalarda
diizensiz okur. Bes saniye icinde 20 bpm'lik sigrama
ve disus fizyolojik olay degil, artefakttir.

e Eksik veya kismi dosyalar

"90 dakika" etiketli 73 dakikalik bir dosya, o
sporcunun haftalik yiik toplamini sessizce bozar.

e Sensor kaymasi

Uzun seanslar, sicak ve terle doymus kayislar
okumalar kademeli olarak bozar. Seans sonu HR'I
benzer ¢abada seans basi HR ile karsilastirin.

e Filtre kurah

Sporcuyu kontrol etmeden dnce dosyay1 kontrol

edin. isaretleyin, silmeyin — eksik deger ile sifir
farkli olgulardir.

Gergek olamayacak kadar iyi veya gergcek olamayacak kadar koétii goriinen bir metrik muhtemelen gergek degildir.




MODUL 2 - GERGEK ZAMANLI VERI TAKIBI

Pratik laboratuvar — Stat Pack #1

Seans

Bir sporcu igin 60 dakikalik antrenman seansi

Toplam mesafe: 6.800 m

Yuksek hizli kosu (>19,8 km/sa): 720 m

Ortalama HR 152 bpm - Maks 188 bpm - Dinlenme 56 bpm
RPE (Borg CR-10): 7

Kronik yiik (28 giinliik hareketli haftalik sRPE): 2.400 AU

Bu haftanin akut yiki (7 gtinlik sRPE): 3.300 AU

SRPE — seans i¢ yuku

Hesap

Bir kez elle yapin, sonra Sablon A4'e birakin

TRIMP — HR agirlikliic ylik

SRPE = RPE x slire=7 x 60 =420 AU

HR fraksiyonu = (152 - 56) / (188 - 56) = 0,727
TRIMP = siire x HR fraksiyonu x agirlik = 94 AU
ACWR = akut / kronik = 3.300/ 2.400 = 1,375

Ticari uygulamalar Ustel faktorde farkhlik gosterir (Banister, 1991)

ACWR — tatli noktanin Gst sinir




MODUL 2 - GERGEK ZAMANLI VERI TAKIBI

Az once hesapladiginiz ACWR'yi okumak

= 0,8 alti =0,8-1,3 = 1,5 listii

Akut yik kronigin belirgin altinda. Sik alintilanan "tath nokta". ilerlemeci ve genelde Arastirmaya deger bir zirve. Sureklilik gosteren
Antrenmansizlik ya da programin sonra talep tolere edilir — ancak bu bir populasyon sezgisidir, degerler dikkat ve bir konusma gerektirir;
edecegine gore yetersiz hazirlanmis sporcu. bireysel garanti degil. otomatik dinlenme glinli degil.

islenmis degerimiz olan 1,375 tath noktanin (st sininndadir. Dikkat gerektirir. Miidahale gerektirip gerektirmedigi sporcunun gecmisine ve

cevre baglamina baglidir — Modiil 4 bunu elestirileriyle birlikte ele alir.

ACWR'nin yapamadigi lyi yaptigi

Haftanin neden agir oldugunu soyleyemez ve yiki programdan ayiramaz. "Bu hafta agir geliyor" seklindeki belirsiz hissi, personel toplantisina
gotirebileceginiz bir sayiya cevirir.



MODUL 2 - GERGEK ZAMANLI VERI TAKIBI

Sporculara gercek zamanl geri bildirim: zamanlama sorusu

Ne? Ne zaman? Nasil?
Bazi metrikler canli olarak eyleme gegirilebilir Antrenman sirasinda sporcu uygulamaktadir; Metrikleri karar olarak degil, bilgi olarak
— tempo icin HR, oyuncu degisikligi igin kat metrik konusmasi dikkat dagitir. cerceveleyin.
edilen mesafe.
Antrenmanlar arasinda veya blok sonunda kisa, Olgusal icerik ayni olabilir; cergceveleme

Bazilari degildir: HRV ve uyku seans dncesi metrik temelli geri bildirim iyi oturur. Trend geri sporcunun is birligi mi yoksa direng mi
girdilerdir. Eyleme gegirilebilir olani paylasin. bildirimi bire bir goriismeye aittir. gosterecegini degistirir.

Is birligi olarak oturur Hiikiim olarak oturur

. "Buglin sprint sayiniz yiksekti — yarini koruyalim." . "Asiri calistin."

. "Tekrarlar arasinda HR'iniz dismedi; bir sonraki sefer daha uzun . "Saat hazir olmadigini séylayor."

dinlenin."



MODUL 2 - GERGEK ZAMANLI VERI TAKIBI

Modiil kapanisi

Refleksif soru Oz-kontrol Pratik etkinlik

Gegen haftanin en agir seansini alin ve sRPE, Hangi canli metrige gore saniyeler iginde Kendi platformunuzdan bir pano goriinimunin

TRIMP ile ACWR'yi elle hesaplayin. Sonra eyleme ge¢meyi reddedersiniz ve neden? Tam ekran gortntisund alin ve etiketleyin: bes

sorun: bu Ug sayl hangi karari degistirirdi? madde havuzu Ek C'de. gorsellestirme ailesinden hangisi ve neyi
gizliyor?

Oturumu refleksif soruyla kapatin. Higcbir sey yazmayan antrenér kursu tamamlar; bir seyler yazan antrenér pratigini degistirir.

WEARCOACH - D2.2 Giyilebilir Teknolojiler Programi ve Egitim Modil{



MoDUL

Performans Optimizasyonu

Bireysel bazal degerler, periyotlama, toparlanma yargisi ve bir taperi umutla degil
veriyle dogrulamak.

. Bazal deger bir dagilimdir, tek sayi degil
. Mikro, mezo ve makro dongl entegrasyonu

. HRV, uyku ve iyilik halinin Gg¢genlenmesi



MODUL 3 - PERFORMANS OPTIMIZASYONU

Bu modiiliin sonunda yapabilecekleriniz

e Bazal deger a Entegrasyon e Sentez

Bireysellestirilmis sporcu bazal degeri olusturmak Giyilebilir metrikleri dogrusal, blok ve dalgali

HRV, uyku, iyilik hali ve CMJ'yi tek bir toparlanma
ve kisisellestirilmis referans araliklari tanimlamak. periyotlamanin icine yerlestirmek.

yargisinda birlestirmek.

° Taper e Ayiklama

Bir yanisma zirvesi icin giyilebilir bilgiyle Yeni bir metrigin marjinal degerini 6lcim yikiine
desteklenen tapering plani tasarlamak. karsi tartmak.

Bu modadlin dizenleyici fikri: veri plani yazmaz. Veri, yazdiginiz planin amagladiginiz seyi yapip yapmadigini soyler.




MobDUL 3 -

PERFORMANS OPTIMIZASYONU

Bazal deger bir dagilimdir, tek bir sayi degil
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tim metriklere genellenir — sporculari kadroyla degil, kendileriyle karsilastirin.

G21

4—-6 hafta toplayin

Herhangi bir ¢cikarimda bulunmadan 6nce.

Kosullari standartlastinn

HRV uyaninca, supin, kafeinden dnce; her gece ayni cihaz.

Ortalama ve SD hesaplayin

Sporcu ve metrik basina — asla kadro ortalamasi degil.

Bantlari belirleyin

*

Plews ve digerleri (2013): HRV yorumu bireyde kéklenmelidir; ¢clinkii sporcular arasi degiskenlik, sporcu ici giinliik degiskenligi gdlgede birakir. ilke

1 SD = normal aralik. £2 SD = arastirmaya deger anomali.




MODUL 3 - PERFORMANS OPTIMIZASYONU

Giyilebilir cihazlar periyotlama planina nereden girer

Mikro dongi - bir hafta

Giris noktasi: glinlik hazirlik.

Her sabah HRV, uyku ve iyilik halini okuyun;

yesil, sari veya kirmizi olarak siniflandirin;

glinlin seansini ayarlayin. Karar kurallari Sablon
A8'de dnceden tanimlidir; boylece baski altinda

dogaclama yapilmaz.

Mezo dongii - 3—-6 hafta

Giris noktasi: kademeli asiri yik yonetimi.

Haftalik artislari planlayin (blok icinde tipik
olarak %5-10). Haftalik raporlar planlanan ile
fiili dig yuku, gézlemlenen ig yanita karsi
karsilastirir.

Makro dongii - bir sezon

Giris noktasi: uzun yay adaptasyon takibi.

Ayni antrenman ylkinde disen dinlenme HR'I
kardiyorespiratuvar adaptasyonu; agir bir blok
boyunca sabit CMJ yuksekligi yik altinda
noromuskiler korumayr disiundurar.

Klasik periyotlama modelleri siirekli izlemeden dnce tasarlandi. Giyilebilir cihazlarla yer degistirmezler — desteklenirler.

Gruba sorun: bu li¢ diizeyden hangisinde kuliibiiniiziin isleyen bir rutini var ve hangisinde veri toplanip hic okunmuyor?



MODUL 3 - PERFORMANS OPTIMIZASYONU

Toparlanma metrikleri: ne gosterir, ne gostermez

Kalp atis hizi degiskenligi Uyku Subjektif iyilik hali

Otonom durumu yansitir — sempatik ve Toplam uyku siiresi ve uyku verimliligi 1-5 arasi derecelendirilen bes sabah maddesi:

parasempatik girdinin dengesi. polisomnografiye karsi makul sekilde dogrulanir. uyku kalitesi, yorgunluk, agri, ruh hali, stres.

Zamanla daha yiksek dinlenme HRV Evre siniflandirmasi (derin, REM, hafif) tiketici Hi¢bir maliyeti yoktur ve sporcunun kendi

toparlanmayla uyumludur; strekli diists trendi cihazlarinda ¢ok daha az dogrudur. deneyimini ekler. Saw, Main ve Gastin (2016),

biriken stresi gosterir. subjektif dlcllerin akut antrenman yanitinda
Eyleme gegcirilebilir kural: toplam siire ve siklikla objektifleri gectigini gosterdi.

Uyari: alkole, hastaliga ve yasam stresine verimliligi takip edin; evre verisini 6nerici sayin.

duyarlidir. Tek bir glin asla eyleme tetiklemez — Walsh ve digerleri (2021): gecelik 7-9 saat. Sporcuya hi¢ sormayan antrendr en bilgilendirici

5-7 glnliik trend tetikler. sinyali kaginr.

Uggenleme: asla tek bir metrige gére eyleme gecmeyin.

izleyin Miidahale edin

HRV disuk, uyku iyi, iyilik hali iyi — muhtemelen tek bir yasam stresi olay:. HRV distk, uyku distyor, iyilik hali diistyor — tutarl bir resim, harekete gecin.



MODUL 3 - PERFORMANS OPTIMIZASYONU

Giyilebilir cihazla onayl tapering

70 A
lyi yiiriitilen bir taper sirasinda bekleyin:
c 60 A
S . HRYV yiikselir — parasempatik toparlanma antrenman kaynakli
© 50 A1 sempatik yuku asar.
E § 40 - Subjektif iyilik hali iyilesir — ruh hali yukari, yorgunluk asagi, agn
S asagl.
'© &30 A . N o L
8« CM yiiksekligi miitevazi artar — néromuskiler tazelik geri doner.
X
< 201 Dinlenme HR hafif diiser — yalnizca digerleriyle birlikte anlamlidir.
=
T 10 - Giyilebilir veri onaylar — yeniden tasarlamaz. Hacim iner, yogunluk
korunur.
0 -

Bazal blok Gin-14 Son hafta

HRV, bazal ortalamadan giin -5'e Sicrama-geri sicrama yiksekligi Subijektif iyilik hali bilesigi 8—14 glinde hacim azaltimi (Mujika ve

Padilla, 2003)

Veri tersini gosteriyorsa — HRV dlisiiyor, iyilik hali kbtilesiyorsa — plan islemiyordur. Kalinti yorgunlugu, uykuyu ve yasam stresini arastirin. Miidahale "plani gérmezden
gel" degil, "teshis et ve ayarla"dir.



MODUL 3 - PERFORMANS OPTIMIZASYONU

Olciim yiikii 6diinlesimi

Sporcu zamani

Sabah HRV 6l¢iimi sporcu basina
glinde bes dakika ekler. Bir kadro
ve bir sezon boyunca bu gercek
bir maliyettir.

Ekipman

Satin alma, sarj, temizlik, degisim
ve kullansaniz da kullanmasaniz
dayenilenen abonelik.

Personel analiz zamani

Kimsenin okumaya vakti olmayan
veri izleme degildir; depolamadir.

Herhangi bir metrik eklemeden 6nce diiriistge sorun: bu hangi karar degistirecek?

Sayi kaygisi

Sporcularin kendi metriklerine
takintil hale gelmesi. Ergenlerde
ve mikemmeliyetcilige yatkin
sporcularda 6Gnemsenmelidir.

Yanit "hicbiri" ise, metrik sistemde olmamalidir. lyi kullanilan kiiciik bir metrik seti, kullanilmayan biiyiik bir setten daha iyi performans gdsterir — ve zor bir konusma

veriye dayandiginda ihtiya¢ duyacaginiz iyi niyeti korur.



MODUL 3 - PERFORMANS OPTIMIZASYONU

Modiil kapanisi

Refleksif soru Oz-kontrol Pratik etkinlik

Su anda topladiginiz ve higbir karari Bir sporcunun HRV'si bireysel ortalamasinin 8 Bir sporcu icin tek sayfalik bireysel sporcu
degistirmemis bir metrigi adlandirin. Bu ay onu ms altinda, SD 6 ms. Sari, turuncu mu kirmizi profili (Sablon A3) olusturun: metrik basina

ya diizglin kullanmak ya da kaldirmak igin ne mI — ve ne yaparsiniz? ortalama, SD ve mevcut deger, trafik isiklariyla.
gerekir?

Oturumu refleksif soruyla kapatin. Higcbir sey yazmayan antrenér kursu tamamlar; bir seyler yazan antrenér pratigini degistirir.

WEARCOACH - D2.2 Giyilebilir Teknolojiler Programi ve Egitim Modil{



MoDUL

Sakatlik Onleme

Yuk yonetimi ve elestirileri, asimetri triaji ve baski anindaki dogaclamayi ortadan
kaldiran bir erken uyari sistemi.

. ACWR, monotoni ve gerilim — glincel tartismayla
. Asimetri: tespit et, belgele, sevk et

. Bes baglamda bes islenmis vaka



MODUL 4 - SAKATLIK ONLEME

Bu modiiliin sonunda yapabilecekleriniz

e Tanimlama 6 Hesaplama ° Triaj

Giyilebilir veride tespit edilebilen degistirilebilir ACWR, antrenman monotonisi ve gerilimini IMU verisinden biyomekanik asimetrileri tespit
risk faktorlerini kanit tabanina baglamak. hesaplamak ve savunulabilir esikler uygulamak. edip diizeltme ya da sevke karar vermek.

° Kurma e ilerletme

Sporunuz icin acik eskalasyon protokolleriyle bir Sahaya donusu klinik yarginin yani sira giyilebilir
erken uyari sistemi kurmak. dogrulamayla yonetmek.

Bu modiiliin basinda beklentiyi netlestirin: izleme riski azaltir, ortadan kaldirmaz. Aksini vaat eden antrendr, birisi yine de sakatlandiginda

kadronun glivenini kaybeder.




MODUL 4 - SAKATLIK ONLEME

Sakatlik epidemiyolojisi ve izlemenin rolu

Hamstring zorlanmasi — ¢ogu futbol ¢alismasinda en
blyuk tek kategori

Profesyonel futbolda 1.000 saat maruziyet basina Rekreasyonel kosucularda yillik alt ekstremite asiri
zaman kayipli sakatlik kullanim insidansi

Degistirilemez Degistirilebilir
Izleme bunlari degistirmez Giyilebilir izlemenin yerini kazandigi alan
. Yas . Antrenman yiku ilerlemesi
. Onceki sakatlik éykiisii . Uyku miktari ve kalitesi
. Anatomik ozellikler . Yan farki (asimetri)
. Genetik yatkinlik . Toparlanma uygulamalari ve kondisyon diizeyi

Bu ayrimi anlayan antrenor gergekgi beklentiler belirler — sporcularla, velilerle ve yonetimle.




MODUL 4 - SAKATLIK ONLEME

Yilk yonetimi ve sakatlik-antrenman paradoksu

Cerceveyi destekleyenler Cerceveye itiraz edenler
. Gabbett (2016): yetersiz hazirlanmis sporcular da asir1 yiklenmis . Impellizzeri ve digerleri (2020): ACWR ortlisen pay ve paydasi olan bir
sporcular da risk altindadir — iliski U-seklindedir. orandir — sahte iliskiler Gretebilir.
. ACWR, yaklasik 0,8—-1,3 tatli noktasiyla pratik bir arag olarak énerildi. . Program kanstirmasi: agir haftalar yiik disi nedenlerle agir haftalari

. Bowen ve digerleri (2020): (i¢ Premier Lig sezonunda ACWR zirveleri 5— LSS G 2ol

7 kat sakatlik riskiyle iliskili. . Bornn, Ward ve Norman (2019): benzer bir argliman ortaya koyan

. Drew ve Finch (2016): daha genis ylik—sakatlik literatUriiniin sistematik gecepselndle

derlemesi, genel olarak tutarli. . Tek bir oran, evet/hayir sakatlik tahmininin ytkiin( tasilyamaz.

Uygulamac antrendr icin diiriist sentez: ACWR yararl bir ipucudur, bir karar degildir.

Zirveler arastirmaya degerdir. Siirekli 1,5 lizeri ACWR dikkat gerektirir. Sporcunun gecmisi, iyilik hali resmi ve antrenman ba glami hakkindaki kendi bilginizle birlikte kullanin.



MODUL 4 - SAKATLIK ONLEME

Monotoni, gerilim ve hareket kalitesi kirmizi bayraklari

Antrenman monotonisi (Foster, 1998) Antrenman gerilimi (Foster, 1998)

Bir hafta boyunca ortalama ginliik ylk + glinliik yikiin standart sapmasi. Haftalik ylik x monotoni.

Yiksek monotoni = tekdlize ylik ortinttsu. Yiksek ortalama ylkte strekli Hacim ve tekdiizeligi tek bir indekste birlestirir. Haftalar boyunca takip
yliksek monotoni, artmis hastalik ve asiri yiklenme riskiyle iliskilendirilmistir. metrigi olarak yararhdir; tek haftalik karar girdisi olarak daha az.
Sigrama-inis asimetrisi Sprint asimetrisi Yavaslama mekanigi

ikili kuvvet platformu veya iki tek tarafli IMU ile Sprint sirasinda bacaklar arasindaki adim uzunlugu, Yon degisikliginde asimetrik fren kuvveti — ozellikle
yapilan CMJ, uzuvlar arasi yiizde farkini verir. temas suresi veya impuls farklari; IMU ile yakalanir. ACL sakatlik arastirmasinda ilgilidir.

=%10-15 (zeri genellikle isaretlenir.

Antrendriin asimetri verisiyle roli triajdir: tespit et, belgele, sevk et. Ozel biyomekanik egitimi olmayan antrendrler yalnizca asimetri verisinden

dizeltici recete etmemelidir.




MODUL 4 - SAKATLIK ONLEME

Bes adimda erken uyari sistemi tasarlamak

e 3-4 girdi segin 6 Kisisellestirilmis esikler ° Eskalasyon katmanlan

Dis mekan takim sporu: ACWR, sRPE temelli Modil 3'teki bireysel bazal degeri kullanin. HRV'de Tek bir sari yalnizca gozlem gerektirebilir. Birden
haftalik gerilim, uyku siresi, iyilik hali. bir SD disus sari bayraktir; iki SD turuncu; Gc¢ fazla girdide sari bayrak miidahale gerektirir.
Bireysel dayanikhilik: ACWR, HRV trendi, uyku, iyilik kirmizi. Sectiginiz her girdi icin esik belirleyin. Herhangi bir girdide turuncu veya kirmizi derhal
hali.

inceleme gerektirir.
GPS'siz kapali alan: sRPE yukU ve sRPE tirevi

ACWR, uyku, iyilik hali.

° Eylemlere 6nceden karar verin ° Herkesi bilgilendirin _

Calisan bir erken uyari kontrol
Her katmanda ne olacagini énceden kararlastirin. Sistem kullanilmadan énce sporculara ve personele listesi Ek A, Sablon A9'da
Amag, baski anindaki dogaclamayi ortadan anlatilir. Turuncu bayrak yandiginda sporcu yanitin sunulmaktadir. Kendinizinkini
kaldirmaktir — mag cumartesi ve oyuncu "cezalandirma degil, degistirme" oldugunu zaten oturumda kurun — bos birakarak
kaptaninizken. bilir.

ayrilmayin.

Yararl bir sistem spora ézglidiir, az sayida yliksek sinyalli girdiye sahiptir, esikleri 6nceden tanimlar ve her esige 6nceden karar verilmis eylemler atar.



MODUL 4 - SAKATLIK ONLEME

Eskalasyon katmanlari: yaniti onceden belirleyin

Tetikleyici Eylem Kimler dahil

izleyin. Sporcuya nasil hissettigini sorun. Seansta

e Antrenor ve sporcu

Sari Bir girdi bireysel bazalin bir SD altinainer

Bir girdide iki SD veya birden fazla girdide Seansi degistirin: yogunlugu veya hacmi

Turuncu onceden belirlenmis miktarda azaltin. Sporcuyla ~ Antrendr, S&C, sporcu
san bayrak e
gorlsin.
Kirmizi Herhangi bir girdide l¢ SD veya bildirilen Sear'15| deg|§t|r|r?. B!r sonraki maruziyetten dnce R SEE Al sasene
semptom tibbi personele iletin.

Katmanlar o anda pazarlik konusu yapilirsa degersizdir. Yazin, tibbi personelle onaylayin ve kadroyu bilgilendirin — sistem ancak o zaman bir

kupa finaliyle temasa dayanir.




MODUL 4 - SAKATLIK ONLEME

Bes islenmis vaka, bes baglam

e Profesyonel futbol

ikinci lig kuliibii, 28 oyuncu, 10 Hz GPS. Her
oyuncunun 28 glinlik kronik maruziyetinin 1,5
katinda bireysellestirilmis ylUksek hizli kosu
tavanlari.

Hamstring zaman kaybi diistlii — ancak personel
kadro degisimi ve program yogunlugunun da
degistigi konusunda dirusttd.

° Para-spor

Tekerlekli sandalye basketbolu, on iki sporcu.
Tekerlekli sandalye sporunda itici eklem ayni
zamanda oyun eklemidir.

IMU vurus sayilari arti haftalik omuz agrisi 6lcekleri
Uc vakayi yakaladi; biri subakromiyal sikismaydi.

0 Universite basketbolu

B6lim-1 oyun kurucu, her gece HRV. Ug haftada
%25 dsls; uyku, iyilik halive CMJ ile dogrulandi.

Kondisyon hacmi bir hafta %40 azaltildi; HRV on
glinde bir SD icine dond.

° Taban genglik

1.200 € bitgeyle 12—-16 yas arasi yirmi oyuncu.
Kagit sRPE glinlikleri, 20 gbgls bandi, bir paylasimli
GPS pod.

Sezonun ilk yarisinda iki oyuncu isaretlendi ve yiki
azaltild.

e Dayaniklilik - triatlon

16 haftalik yapilanmada ulusal yas grubu sporcusu.
Uyku verimliligi %91 - %82, HRV 56 - 47 ms, ayni
seanslarda sRPE yukseliyor.

12. haftada planlanmamis 7 glinlik deload; yaris
performansi kisisel rekor.

Vakalarin ortak yani

Bireysel esikler. Onceden kararlastirilmis eylemler.
Antrenorliik ve tibbi fonksiyonlar arasinda personel
destegi.

Ve i¢, tek sezonluk bir degerlendirmenin neyi kurup
neyi kuramayacagi konusunda entelektiel
dirastlik.



MODUL 4 - SAKATLIK ONLEME

Vaka odagi — HRYV asir1 antrenmani erken uyariyor

80 A
Es zamanlh girdiler
@ 75 - .
Y. iyilik hali 4,2 = 3,4 - uyku verimliligi %92 - %84 - CMJ 42 - 38
70 A cm.
65 -
60 1 Karar

Kondisyon hacmi bir hafta =%40 azaltildi, aktif toparlanma
eklendi, uyku penceresini korumak icin seyahat ayarlandi. Mag

Haftalik ortalama dinlenme HRV (m
(6]
(6]

50 - dakikalarina dokunulmadi.
45
40 . ; . : , Sonug
Sezon oncesi bazal 1. hafta 2. hafta 3. hafta Miidahale sonrasi HRV on giin icinde 73 ms'ye dondii; sezon semptomatik asiri
=& Haftalik ortalama HRV Alt sinir (-1 SD) yliklenme olmadan tamamland..

HRV tek basina gurilti sayilip goz ardi edilebilirdi. HRV arti uyku arti iyilik hali arti CMJ tutarli bir resim olusturdu — lGg¢genleme iste budur.




MODUL 4 - SAKATLIK ONLEME

Vaka odagi — 1.200 € ile etkili yuk yonetimi

Sezonun ilk yarisinda isaretlenip yiku

Toplam sezon izleme butgesi Kapsanan 12-16 yas oyuncu GOgls bandi HR monitori basina
azaltilan oyuncu

Ne olgtiiler Yazdiklar kural Diirust ¢ekince

Her seans ve mag igin kagit Gzerinde haftalik ACWR > 1,5 veya iyilik halinde iki ardisik hafta Sakatlik zaman kaybi 6nceki sezondan dustiktd,
sRPE. Haftalik yiik, monotoni ve ACWR sRPE'den disus, takip eden hafta degistirilmis antrenman ancak karsilastirma gayri resmidir — kontrollu bir
hesaplandi. demektir. sonug degil.

izleme bir disiplindir, bir biitge degil. Kullanilan en ucuz sistem, kullanilmayan en pahali sistemden daha iyi performans gosterir.




MODUL 4 - SAKATLIK ONLEME

Modiil kapanisi

Refleksif soru Oz-kontrol Pratik etkinlik

Erken uyari sisteminizin kullanacag Ug girdiyi Bir sporcunun ACWR'si 1,6, iyilik hali ve uykusu Bir kadro i¢in Sablon A9'u tamamlayin,

ve her katmana bagl tam eylemi yazin. Eylemi istikrarli. Once ne yaparsiniz — ve fikrinizi ne ardindan bir sonraki modilden 6nce tibbi veya
adlandiramiyorsaniz, o katman heniz yoktur. degistirirdi? fizyoterapi temasinizla gbzden gegirin.

Oturumu refleksif soruyla kapatin. Higcbir sey yazmayan antrenér kursu tamamlar; bir seyler yazan antrenér pratigini degistirir.

WEARCOACH - D2.2 Giyilebilir Teknolojiler Programi ve Egitim Modil{



MoDUL

H \w =

Antrenorliik Pratigine
Entegrasyon

Yonetisim, iletisim, degisim yonetimi, sunum yollari — ve tim programi anlamli kilan
eser.

. Tek bir spesifik soru {izerinde Planla-Uygula-Kontrol Et-Onlem Al

. Yazih bir veri yonetisimi politikasi

90 guinliik entegrasyon plani



MODUL 5 - ANTRENORLUK PRATIGINE ENTEGRASYON

Bu modiiliin sonunda yapabilecekleriniz

e Tasarlama a Yonetisim e iletisim

PDCA kullanarak kendi baglaminiz igin 90 guinlik Riza, erisim, saklama, paylasim ve ihlal yanitini Giyilebilir veriyi sporculara ve velilere
giyilebilir entegrasyon plani kurmak. kapsayan bir politika yazmak. yargilamayan bir cercevelemeyle iletmek.

° Degisimi yonetme e Yayma

Veri odakli pratige direnen personel ve paydaslari Kurulusunuz icin dogru sunum yolunu se¢cmek ve
yonetmek. operasyonel hale getirmek.

Bu modil programin en dnemli tek eserini Uretir. Plani yazmadan el kitabini tamamlayan antrenor igerigi 6grenmistir; plani yazan ve uygulayan

antrenor pratigi degistirmistir.




MODUL 5 - ANTRENORLUK PRATIGINE ENTEGRASYON

Planla-Uygula-Kontrol Et-Onlem Al, giyilebilir entegrasyona

uygulanmis

Planla

Giyilebilir cihazlarin bu sezon yanitlamaniza yardimci olacagi tek bir spesifik
soru tanimlayin. "Oyuncuya 6zgi yuk tavanlari hamstring insidansini
azaltacak mi?" Metrikleri, poplilasyonu, zaman cizelgesini ve basari kriterini
belirtin.

Kontrol Et

Basari kriterine gore degerlendirin. Soru yanitlandi mi? Metrikler beklendigi
gibi davrandi mi? istenmeyen sonuglar oldu mu — sporcu kaygisi, personel is
yukd, personel arasi surtlisme?

Uygula

Once kiiciik 6lcekte uygulayin. Bir kohort, bir sezon. Birinci haftada tiim
kurulusa yayilma cazibesine direnin — yonetisim, egitim ve kiltirel ¢alisma
henlz yapilmadi.

Onlem Al

Olceklendirin, ayarlayin veya durdurun. En énemli secenek sonuncusudur:
deger Uretmeyen bir izleme gabasini durdurmaya istekli antrenér, bir sonraki
girisim icin itibar ve kaynak kazanir.



MODUL 5 - ANTRENORLUK PRATIGINE ENTEGRASYON

Savunulabilir bir yonetisim politikasinin sekiz bileseni

Hukuki sebep

Madde 6 — riza veya mesru cikar.
Giyilebilir veri i¢in genellikle riza en
temizidir.

Erisim kontrolleri

Antrenor, S&C, analist ve tibbi

personelin farkli mesru erisimi vardir.

GOzlemci, menajer ve sponsorlarin
yoktur.

Ozel nitelikli sebep

Madde 9 — saglik verisi i¢cin agik riza,
arti organizasyonel giivenceler.

Saklama

Baglilik stiresi arti tanimli bir sonrasi
donem, 6rnegin 24 ay. Belgeleyin ve
uyun.

Bilgilendirilmis riza

Sade dil: ne, neden, kim gordr, ne
kadar sure, nasil geri gekilir. Sablon
Al.

Ugiincii taraf paylasimi

Federasyon, ulusal takim veya
arastirma projesi — her biri kendi
rizasini ve anlasmasini gerektirir.

Resit olmayanlar

16 yas altinda vasi rizasi, arti
sporcuya yasa uygun agiklama.

ihlal yaniti

Madde 33: belirli ihlaller 72 saat
icinde bildirilir. Kayip bir diztistl bir
ihlaldir.

Sporcularin verilerine erisme, yanligliklari diizeltme, silme talep etme ve rizayi geri cekme haklari vardir. Bunlari en bastan is akisina insa

etmek, sonradan eklemekten ¢ok daha kolaydir. Sablon A1, benimsenmeden 6nce yerel yasal inceleme gerektirir.




MODUL 5 - ANTRENORLUK PRATIGINE ENTEGRASYON

Sporcularla sayilari hakkinda konusmak

Bilgi is birligine davet eder Hiukim dirence davet eder
. "HRV'niz viicudunuzun hala toparlandigini 6 neriyor — bugiinki .

"HRV'niz hazir olmadiginizi séyliyor."
seans! ayarlayalim."

Olgusal icerik aynidir. Cerceveleme konusmayi degistirir.
Beden sporcuya aittir; antrendr uzmanlik saglar; veri paylasilan

karari destekler.

Yargilandigini hisseden sporcular ya sayilari maniptle eder ya da
geri cekilir.
. Bunu hisseden sporcular verileriyle etkilesim kurar.

e Takdir edin 0 Paylasin e Baglayin ° Davet edin e Onaylayin

Sporcunun ¢abasinive Veri gozlemini sade GOzlemi karara. Sporcunun bakis agisini. ileriye donik yolu birlikte.
adanmisligini. terimlerle.

Sayi kaygisina dikkat edin — 0Ozellikle ergenlerde ve miikemmeliyetcilige yatkin sporcularda. Risk varsa sporcuya yonelik metrikleri sinirlayin ve

sayilar kadar duygular hakkinda da konusun.




MODUL 5 - ANTRENORLUK PRATIGINE ENTEGRASYON

Cok disiplinli bir personele entegre olmak

Gunlik hazirlik taramasi Bilgilendirilen Sorumlu Danisilan Danisilan

Haftalik yik raporu Hesap veren Sorumlu Sorumlu Bilgilendirilen

Erken uyar bayraklar Hesap veren Sorumlu Bilgilendirilen Danisilan

Kirmizi bayrak / sevk Bilgilendirilen Danisilan Bilgilendirilen Sorumlu

Riza ve saklama Hesap veren Bilgilendirilen Danisilan Danisilan
Basarisizlik modu 1 Basarisizlik modu 2
Veri alanini kimse sahiplenmedigi icin birden fazla personelin geliskili Baska birinin sorumlu oldugu varsayildigi igin verinin analiz edilmeden
kararlar almasi. durmasi.

Onceki haftanin izleme ciktilarina baglanmis tanimli gtindemli haftalik bir performans toplantisi, sistemi yerlestiren seydir. Sablon A10 baslangic

RACI yapisini verir.




MODUL 5 - ANTRENORLUK PRATIGINE ENTEGRASYON

Bu program icin bes sunum yolu

Bireysel - =6 hafta

Haftada bir modil: oku, sinav, sablon indir, bir
etkinlik uygula. Uygulama dahil modil basina =4
saat.

En uygun: bireysel antrendrler, daginik kitleler.

Mikro-6grenme - 30 giin

Mobil uygulamada giinde bir 10 dakikalik birim: bir
kavram, bir soru, bir mikro-egzersiz.

En uygun: zaman baskisi altindaki antrendrler,
disik taahhtle kitlesel yayilim.

Egitmen rehberli - 2 giin
1. Gin: Modul 1-3. 2. Giin: Moddl 4-5 arti
capstone atolyesi. 12—24 kisilik kohortlar.

En uygun: federasyonlar, NSGB'ler, kullip personeli
egitim glnleri.

Egitici egitimi - 3 giin
1. Gun igerik uzmanlgi, 2. Giin yetiskin 6grenme

kolaylastirma, 3. Glin geri bildirimle uygulama
O0gretimi.

En uygun: federasyonlar ve ulusal baglamlarda
Olceklendirme.

Harmanlanmis - 4 hafta

Haftada 3 saat asenkron arti 2 saat canli oturum.
Modl 1-2 birinci haftada birlestirilir.

En uygun: Universite antrenor egitimi, federasyon
CPD parkurlari.

Aralarinda se¢im

Bireysel ve daginik = bireysel veya mikro-6grenme.
Kolaylastirici kapasiteli kohort = egitmen rehberli
veya harmanlanmis.

Programin kendisini 6lceklemek - once egitici
egitimine yatirim.



MODUL 5 - ANTRENORLUK PRATIGINE ENTEGRASYON

Capstone — 90 giinlik entegrasyon plani

Baglam analizi

Spor, seviye, sporcu sayisi, mevcut
pratik, kaynaklar, personel yapisi.

iletisim plani

Sporcularin — ve uygunsa velilerin —
nasil bilgilendirilecegi.

PDCA sorusu

Giyilebilir cihazlarin bu sezon
yanitlayacagi tek bir spesifik soru.

Basari kriterleri

30., 60. ve 90. glinde basarinin neye
benzedigi.

Metrik secimi

Adlandirilmis bir sporcu igin

kisisellestirilmis esiklerle 3—5 metrik.

inceleme noktalari

Dirust inceleme icin 6nceden
takvime alinmis tarihler.

Yonetisim

Riza, erisim ve saklamayi kapsayan
kisa bir bildiri.

Durdurma kosullari

Sizi plani durdurmaya veya esasli
bicimde degistirmeye ne yoneltirdi.

Egitmen rehberli ortamlarda planlar kohort icinde akran degerlendirmesinden geger. Bireysel ortamlarda Ek C'deki rubrik diiriist 6z-

degerlendirmeyi destekler.




MODUL 5 - ANTRENORLUK PRATIGINE ENTEGRASYON

Modiil kapanisi

Refleksif soru Oz-kontrol Capstone

Modiil 1'de yazdiginiz nota donun. Hangi durdurma kosulunu yazmakta en ¢ok Sablon A5'i tamamlayin. Bir sonraki kohort
Adlandirdiginiz cihaz hala yaninda yazdiginiz zorlanirdiniz — ve bu isteksizlik size ne oturumuna getirin veya iki hafta icinde Ek C
antrendrlik sorusunu yanitliyor mu? anlatiyor? rubrigine gore 6z-degerlendirin.

Yanitlamiyorsa bunu planinizda belirtin.

Oturumu refleksif soruyla kapatin. Higcbir sey yazmayan antrenér kursu tamamlar; bir seyler yazan antrenér pratigini degistirir.
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Buradan sonrasi

Program, buglin pazarda olan cihazlari asacak sekilde tasarlanmistir. Sensorler iyilesecek, panolar
yeniden tasarlanacak, algoritmalar revize edilecek. Kalici yetkinlik antrendrtnkidir.

Giyilebilir Teknolojiler Oz-Degerlendirme Arac Seti'ni (D2.3) tamamlayin.

Oturumlar arasinda etkilesimli e-6grenme birimlerini ve video egitimlerini kullanin; mobil
uygulama (D2.4) ardindan gelir.

90 gunlik entegrasyon planinizi yazin ve uygulayin — pratigi degistiren eser budur.

Konsorsiyuma geri bildirim génderin; pilot asama (D2.5) bu materyalleri iyilestirir.
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Spor Antrenorliigiinde Giyilebilir Teknolojilerde Onciiliik

Wellnist Academy Focus Coaching Academy Vidisport Oslo Orcas (ORCAS IF)

R Co-funded by
LN the European Union

Avrupa Birligi tarafindan finanse edilmektedir. Ancak ifade edilen goris ve diistiinceler yalnizca yazar(lar)a aittir ve AvrupaBirligi'nin veya Avrupa Egitim ve Kiltiir YirGtme Ajansi'nin (EACEA)
gorislerini yansitmak zorunda degildir. Ne Avrupa Birligi ne de EACEA bunlardan sorumlu tutulabilir.
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