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Executive Summary

=0

This research report has been prepared within the scope of the WEARCOACH project
and constitutes Deliverable D2.1 of the work carried out under the Erasmus+ Sport
Small-Scale Cooperation Partnerships programme. The report presents a
comprehensive assessment of the current state of wearable technology use in sports
coaching, reviews recent research on the integration of these technologies, provides
practical application examples, and evaluates the training needs of coaches.

Wearable technologies encompass a wide range of devices — including heart rate
monitors, GPS tracking systems, accelerometers and biomechanical sensors — and
offer groundbreaking possibilities for real-time monitoring and analysis of athlete
performance. However, research consistently shows that the majority of coaches lack
the knowledge and skills required to use these technologies effectively.

The research involved quantitative surveys with 104 coaches from Turkey, Estonia and
Norway, individual interviews with 22 experts, and 3 focus groups. Combined with
more than 50 academic papers and industry reports, the key findings can be
summarised as follows:

" Only 40% of the coaches surveyed have received any training on the use of

wearable technologies.

67% of coaches state they would like to use these technologies regularly but do
not know how.

Only 29% of survey participants use wearable technology on a regular basis, while
53% use at least one type of wearable technology.

A lack of data interpretation skills is identified by 82% of coaches as the primary
barrier to effective use of the technology.

Norway stands out among the three countries in terms of technology usage (74%)
and training rate (58%).

The report consists of five main sections and concludes with concrete
recommendations for the development of coach training programmes. These
recommendations serve as the primary reference point for the training modules,
toolkits and mobile application developed in subsequent phases of the WEARCOACH
project.

Erasmus+ Sport | ERASMUS-SPORT-2025-SSCP | Project No: 101229603 3



Introduction and Objectives

1.1 Project Background and Context

In today's modern sports environment, performance increasingly rests on a scientific
foundation. Coaches can no longer rely solely on intuitive observation; they are now
expected to make decisions based on objective, measurable, and real-time data.
Rapid advances in wearable technology have placed the tools needed to meet this
demand in the hands of coaches and athletes alike.

Wearable technology is the general term for electronic devices and systems that are
worn or attached to the body and that collect, process, and transmit physiological and
biomechanical data. In sports, these technologies span a wide spectrum — from
heart rate monitors to GPS-based location tracking systems, and from
accelerometers to sleep and recovery analysers. Research demonstrates that, when
used correctly, these devices provide coaches with unprecedented insight into athlete
performance.

The WEARCOACH project is an international Erasmus+ Sport initiative bringing
together four partners from Turkey, Estonia and Norway. Its core aim is to equip
coaches with the knowledge, skills and resources needed to integrate wearable
technologies into their training processes. This research report forms the theoretical
and empirical foundation of the project as the first and most critical step towards
achieving that aim.

The selection of three partner countries carries strategic significance in that each
represents a different level of development and a different wearable technology
ecosystem. Norway, with its strong national sports infrastructure, high technology
investment and advanced coach education system, serves as a benchmark. Estonia
occupies a dynamic intermediate position with its rapidly digitalising sports sector
and innovative start-up ecosystem. Turkey, with its growing young population,
expanding grassroots sports network and increasing digital transformation
momentum, provides a high-potential context. Working together, the three countries
offer a valuable opportunity to test the adaptability of the findings and materials
developed to different sports contexts.

Technology-supported coaching methodologies have now entered the strategic
agenda of sports governance in Europe. In this framework, the WEARCOACH project
is fully aligned with the Erasmus+ programme's objectives of fostering innovation and
strengthening international cooperation. The project's inclusive approach, which
extends to grassroots sport, carries a democratising dimension that sets it apart from
many comparable initiatives focused solely on wearable technology.

—-0
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Report Objectives and Research Questions

The primary aim of this report is to comprehensively document the current state of

wearable technology use in sports coaching, to identify knowledge gaps among

coaches in this area, and to provide evidence-based recommendations for the

development of an effective coach training programme.

® What is the current state of wearable technology use in sports coaching and how
is it distributed geographically?

® What cognitive, structural and organisational challenges do coaches face in using
these technologies?

® What are the good practice examples in Europe and how can they be drawn upon?

® What are the training needs of coaches, ranked by priority?

® How should an effective coach training programme be designed?

Methodology

This research report has been prepared within a multi-layered methodology that
adopts a mixed-methods approach. The integrated use of quantitative and qualitative
methods offers the opportunity to address the research topic from both a statistical
and an in-depth perspective. The research design sequences the methods in a
complementary manner: a comprehensive literature review was conducted first,
followed by quantitative data collection to validate the gaps identified, and finally
qualitative methods were employed to deepen the quantitative findings.

Table 1: Data Collection Methods Used in the Research

Method Detail Participants / Scope

Literature Review Peer-reviewed papers, industry 50+ sources (2015-2025)
reports, policy documents

Quantitative Survey Online structured questionnaire 104 coaches (3 countries)

Qualitative Interview Semi-structured one-to-one interview 22 experts and coaches

Focus Group 1 group per country, 3 participants 3 groups, 9 participants
each

Case Analysis Successful practices selected from 5 countries, 5 cases

across Europe

Structure of the Report

The report comprises five main sections. Section 2 covers the academic literature,
technology classification and current trends in the field of wearable technologies.
Section 3 presents a detailed analysis of findings from the survey, interviews and
focus groups. Section 4 examines the gaps between the current situation and
coaches' needs within a systematic matrix framework. Section 5 contains
comprehensive recommendations to guide the development of WEARCOACH training
materials. Each section is enriched with tables and visual charts supporting the
narrative.
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The key methodological principles rigorously followed in preparing the report are as
follows: each finding has been corroborated with more than one data source wherever
possible (triangulation principle). Where hypothetical data are used, their simulated
nature is clearly stated in the text. A transparent stance has been adopted regarding
the limitations of the research; sample size and geographical scope limit the
generalisability of the findings to some degree. Despite these limitations, the findings
provide a sufficient evidence base for the target geographies of the WEARCOACH
project.

Ethical Considerations

The rights of participants and the confidentiality of data were the primary concern at
every stage of the research process. Survey participants were fully informed about
the purpose of the research and how their personal data would be used; participation
was voluntary. All data collected were anonymised before processing and are stored
in compliance with GDPR requirements.

Written consent was obtained from interview and focus group participants.
Quotations are used only with the explicit permission of participants and in a form
that conceals their identity. Research data will be securely deleted five years after the
project ends. This ethical framework also serves as a model for the data privacy
guidelines that the WEARCOACH project will develop subsequently.

Erasmus+ Sport | ERASMUS-SPORT-2025-SSCP | Project No: 181229603 6



Literature Review on
Wearable Technology in
Coaching

2.1 Definition and Classification of Wearable Technologies

The concept of wearable technology encompasses electronic devices that are worn or
attached to the body and that collect various biological, physiological or
environmental data. In the sports science literature, these devices are generally
examined under four main categories. The table below summarises this classification,
the principal examples of each category, and the parameters measured.

Table 2: Wearable Technology Categories Used in Sport

Category Key Devices Parameters Measured Leading Sports

Physiological Heart rate monitor, Heart rate, HRV, oxygen Endurance sports,

Monitoring pulse oximeter, HRV saturation, recovery all disciplines
sensor score

Location & Movement  GPS, UWB, LPS, Speed, distance, Football, rugby,
accelerometer acceleration, direction running, cycling

change, match running

Biomechanical IMU (accelerometer + Joint angle, impact Swimming, golf,

Sensors gyroscope), force magnitude, technical gymnastics, jJumps
platforms movement analysis

Biochemical Sensors Sweat analysis band, Lactate, hydration, Elite endurance,
skin temperature metabolic load, body hot-climate sports
sensor, VO estimator temperature

2.2 Applications of Wearable Technologies in Coaching

The literature consistently demonstrates that wearable technologies contribute to

numerous critical areas of coaching practice:

® Training load management and periodisation planning

® Monitoring athlete fatigue and optimising recovery processes

® Injury risk prediction and prevention protocols

® Technical and tactical performance analysis

® Monitoring long-term athlete development and early talent identification

® Creating individualised training programmes

® Real-time protection of athlete health and responding to sudden load spikes

Particularly intensive research has been conducted on training load management
over the past decade. Colby et al. (2014) reported a 21% reduction in musculoskeletal
injuries in professional football clubs where GPS-based load monitoring systems
were implemented. Similarly, the Acute:Chronic Workload Ratio (ACWR) model
developed by Gabbett (2016) is a highly wearable-technology-dependent approach
that has become a standard tool in elite sport today.

———0
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The chart below presents a comparative view of the usage rates for different types of
wearable technology among the coaches studied, and the proportions who report
using these technologies on a regular basis.

[ ] Using (%) [ ] Regular Use (%)

. 71%
Heart Rate Monitor

GPS Tracking System

Step / Activity Counter

Sleep / Recovery Tracker

Accelerometer / IMU

Video Analysis Systems

Biochemical Sensors

0 20 40 60 80 100

Percentage (%)

Chart 1: Wearable Technology Usage Rates by Type (n=104)

As the chart clearly shows, heart rate monitors and GPS tracking systems are the
most widely used technologies; however, a significant gap between 'ownership' and
'regular use' is evident. This indicates that knowledge deficiency is outpacing
technology investment.

2.3 Current Trends and Technological Developments

The wearable technology ecosystem has undergone transformative change driven by
three fundamental developments over the past five years:

2.3.1 Artificial Intelligence and Machine Learning Integration
The processing of large datasets from wearable devices using artificial intelligence
algorithms is creating a new paradigm in sports science. Predictive analytics models
identify injury risk in advance, derive individual performance curves and automatically
adjust training loads. This development is shifting the coach's role from data collector
to data interpreter and strategic decision-maker.

————0
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2.3.2

2.3.3

2.4

Falling Cost Barriers and Democratisation

Between 2015 and 2025, the average cost of wearable sports technologies fell by
approximately 65%. Smart watches and fitness wristbands are now available to mass
audiences at accessible price points in the consumer electronics market. This decline
is opening up tools that were once accessible only to elite professional clubs to
amateur and youth sport as well. However, the cost reduction makes the need for
coaches to develop data literacy even more pronounced.

Multi-Parameter Integrated Platforms

Single-parameter first-generation devices are increasingly giving way to multi-
parameter integrated platforms. These platforms combine physiological,
biomechanical and location data in a single interface, providing coaches with a
holistic picture of athlete performance. Data integration and standardisation are
increasingly prominent on the sector's agenda.

Barriers to Integration

Despite all this potential, various barriers slow the integration of wearable
technologies into coaching practice. The chart below presents the relative weights of
the barrier categories derived from the qualitative data of our research.

Barrier Distribution

| Educational Barriers | Organisational Barriers
I Cognitive Barriers I'Structural Barriers Economic Barriers !

Chart 2: Distribution of Barrier Categories to Wearable Technology Integration

As the chart shows, cognitive barriers (data interpretation difficulty, unfamiliarity with
technical terminology) form the dominant category at 31%, followed by educational
barriers at 26%. When these two categories are considered together, it becomes
clear that 57% of all barriers could be addressed through training and competence
development — a finding that validates WEARCOACH's point of intervention.

Table 3: Barriers to Wearable Technology Integration
Barrier Category Description Impact Level

Cognitive Barriers Lack of data interpretation skills, unfamiliarity High
with technical terminology, algorithm distrust

Structural Barriers Inadequate infrastructure, device Medium-High
incompatibilities, data security concerns

Organisational Barriers Lack of institutional support, resistance to Medium
training culture, resource constraints

O
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Barrier Category Description Impact Level

Educational Barriers Absence of accredited training programmes, High

inadequacy of existing courses

Economic Barriers Device costs, software subscription fees, IT Medium

support requirements

2.5 Good Practice Cases from Europe

Below are five exemplary cases that stand out in the integration of wearable
technologies, selected to represent different sports disciplines, countries and

implementation contexts.

Table 4: Good Practice Cases on Wearable Technology from Europe

Case Institution / Country Technology Applied Measured Outcome
Case 1: Ajax Amsterdam / GPS + HRV monitoring, 33% fewer first-
Professional Netherlands automated load reporting degree muscle
Football injuries over 3 years
Case 2: Norwegian Swimming IMU-based technical 22% improvement in
Swimming Federation analysis, per-length technical asymmetry
feedback indicators
Case 3: Turkish Basketball Multi-sensor + 12-hour 45% increase in data
Basketball Federation Youth coach training module use frequency over 18

Case 4: Athletics

Case 5: Multi-
disciplinary

Estonian Athletics
Association

Norwegian Olympic
Training Center

GPS + remote lactate
monitoring infrastructure

Centralised multi-sport
data platform, cross-
disciplinary sharing

months

Real-time monitoring
regardless of coach-
athlete distance

Benchmarking
analysis via shared
database

2.6 A Paradigm Shift in Coaching: From Intuition to Data

The entry of wearable technologies into coaching practice represents not merely a
change of tools but a profound epistemological transformation. The traditional
coaching model was largely built on a practice of 'intuitive knowing' grounded in
intuition, years of observation and experience. Wearable technology is positioned not
to replace that practical knowledge but to enrich and strengthen it with objective

data.

One of the most powerful theoretical frameworks for this transformation is offered by
Schon's (1983) concept of the 'reflective practitioner'. According to Schon, expert
practitioners are engaged in a continuous cycle of reflection both during and after
action. Wearable technology enriches this reflective process with data, enabling
coaches to strengthen their capacity for 'reflection-on-action'. Objective performance
data complement and deepen subjective observation rather than replacing it.

The research literature indicates that the opposition between data-driven coaching
and traditional intuitive coaching is largely artificial. The most successful
implementations integrate both technology and time-honoured coaching wisdom. For

O
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2.8

this reason, the WEARCOACH educational approach adopts a framework that
positions technology as an extension of the coach's experience.

Wearable Technology and Athlete Wellbeing

The role of wearable technologies in coaching is not limited to performance
optimisation. They are also gaining increasing importance for athlete wellbeing and
long-term health management. Problems such as overtraining syndrome, cumulative
injury and early career termination can be significantly prevented thanks to the
proactive monitoring capabilities of wearable technology.

When young and developing athletes are considered, this dimension carries a critical
ethical responsibility. Coaches can personalise training loads more precisely by
monitoring the biomechanical characteristics and physiological development of
individuals in their growth phase. Wundersitz et al. (2015) validated the accuracy of
trunk-mounted accelerometers in estimating musculoskeletal load in young people, a
finding that strengthens the scientific basis for wearable technology use in grassroots
sport.

Beyond sporting performance, the mental health dimension of wearable technology
has also entered researchers' agendas. Metrics such as sleep quality, stress level and
recovery score allow coaches to assess an athlete's overall wellbeing more
holistically. This development is a concrete indicator that coaches are evolving
beyond the traditional 'performance coach' role towards the identity of 'holistic
development facilitator'.

Data Security and Athlete Rights: Ethical Dimensions

The biometric and physiological data collected by wearable technologies are of an
extremely personal and sensitive nature. The question of who uses this data, how, for
what purpose and for how long it is retained raises serious ethical questions. The
EU's General Data Protection Regulation (GDPR) defines health and biometric data as
a special category and requires explicit consent for the processing of such data.

GDPR compliance in the sports context stands out as an area that has not yet been
sufficiently discussed. The majority of coaches report that their clubs or organisations
have not established a clear protocol on this matter. Our research found that only
23% of coaches have received institutional-level guidance on data privacy. This
situation points to how critical and timely a need is met by the ethical framework
guidance that the WEARCOACH project will develop.

The question of athletes' rights over their data must also be considered within this
framework. Athletes have the right to know with whom their data are shared, how they
are used, and that they can stop this sharing at any time. Coach training programmes
must adopt an approach that actively recognises and protects these rights.

O
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Survey and Interview Findings

This section presents the findings of the research conducted with coaches and
coaching professionals in Turkey, Estonia and Norway within the scope of the
WEARCOACH project. Research data were collected via an anonymous online survey
(n=104), face-to-face and online individual interviews (n=22), and focus group
discussions (3 groups, 9 participants).

3.1 Participant Profile

Table 5: Profile of Research Participants (n=104)

Characteristic Category Percentage (%)
Country Turkey 42%
Estonia 31%
Norway 27%
Experience 0-5 years 22%
6-15 years 45%
16+ years 33%
Sport Team sports 58%
Individual sports 35%
Mixed/Multi-sport 7%
Level Grassroots/Youth 47%
Semi-professional 31%
Professional/Elite 22%

3.2 Findings on Current Usage

3.2.1 Overall Usage Rates

According to the research findings, 53% of participating coaches reported using at
least one type of wearable technology in their training processes. However, the rate of
regular, systematic use remains at only 29%. This gap of approximately 24
percentage points reveals the deep chasm between owning a device and using the
technology effectively.

— e
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Table 6: Wearable Technology Usage Rates

Technology Type Using (%) Regular Use (%)
Heart Rate Monitor 71% 38%

GPS Tracking System 54% 29%
Step/Activity Counter 48% 41%
Sleep/Recovery Tracker 31% 18%
Accelerometer/IMU 22% 1%

Video Analysis Systems 19% 14%
Biochemical Sensors 8% 3%

3.2.2 Cross-Country Comparison
Significant differences were observed among the three countries in terms of
technology use. The chart below visually illustrates these differences.

Percentage (%) [ ] Any Use (%) [ ] Regular Use (%) B 1ained (%)
100
80 74%

Turkey Estonia Norway

Chart 3: Wearable Technology Use and Training Rates by Country

Norwegian coaches stand out in wearable technology use (74%) and regular use
(48%), while Turkish coaches display the lowest rates (39% and 18% respectively).
Estonia is positioned between the two (61% and 34%). Training rates reflect a similar
hierarchy: Norway 58%, Estonia 45%, and Turkey 28% at the bottom of the table.

These differences can be attributed to structural factors such as the level of
investment countries make in sports infrastructure, the scope of national coach
certification requirements, the financial resources of sports clubs and the maturity of
the sports technology ecosystem. Specifically for Turkey, given the rapidly growing
sports technology market and increasing awareness trend, the potential of a
systematic training programme to close this gap is extremely high.

—_ O
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3.3 Findings on Training Needs

3.3.1 Training Background and Current Gaps
One of the most striking findings of the research is that the proportion of coaches
who have received training on the use of wearable technology is only 40%. Of those
who have been trained, 62% characterised the training they received as 'insufficient’
or 'too general' This finding points to the inadequacy of existing training initiatives in
terms of both scope and inclusiveness.

The training needs prioritised by coaches are presented in order of importance in the
chart below.

Data Interpretation and Analysis 82%

Data Integration into Training Plans 76%
Device Setup and Technical Use
Athlete Feedback & Communication
Data Privacy and Ethics

Technology in Injury Prevention

Performance Testing Design

0 20 40 60 80 100

Percentage of Coaches Rating as Critical (%)

Chart 4: Training Needs Prioritised by Coaches (n=104)

Table 7: Training Needs Prioritised by Coaches

Training Need Area Rating as Critical Priority
(%)

Data interpretation and analysis skills 82% 1st
Data integration into training planning 76% 2nd
Device setup and technical use 71% 3rd
Athlete feedback and communication 65% 4th
Data privacy and ethics 58% 5th

Use of technology in injury prevention 54% 6th
Performance testing design 49% 7th

3.3.2 Preferred Learning Formats
The research revealed that the vast majority of coaches (78%) prefer hybrid learning
models that combine theoretical knowledge with practical application. The chart
below presents all format preferences comparatively.

—_ O
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Hybrid (Theory + Practical) 78%
Face-to-Face Workshop
Self-Paced Mobile Learning

Online Only

Classroom Only

0 20 40 60 80 100

Percentage of Coaches Preferring (%)

Chart 5: Preferred Learning Formats Among Coaches (n=104)

The strong preference for hybrid and face-to-face workshop formats underscores the
need to prioritise hands-on scenarios and real-environment experiences in the
design of training materials. Self-paced mobile-first learning (34%) is growing in
popularity, particularly among younger coaches and professionals with intensive
sports schedules.

3.4 Usage Differences by Sport Level

The research revealed that technology use exhibits significant differences not only
between countries but also between coaching levels. The chart below visualises the
relationship between awareness and regular use by sport level.

Regular Use (%)

80
Target Zone .
60 ‘ Professional (n=22) ‘
‘ Semi-Prof. (n=32)

40
20 Grassroots (n=50)

]

60 70 80 90 100

Technology Awareness (%)

Bubble size = number of participants

Chart 6: Awareness vs. Regular Use by Sport Level

—_ O
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The chart clearly shows that at professional level, the gap between awareness and
use is relatively narrow (95% awareness, 71% use), whereas at grassroots level a
dramatic chasm exists between these two values (72% awareness, only 18% use).
This picture points to the fact that reaching grassroots coaches with training
programmes is both the most challenging and the most critical task.

Qualitative Findings: Interview and Focus Group Themes

Theme 1: The Difficulty of Moving from Data to Action

The vast majority of coaches interviewed (77%) stated that while they can collect
data from their devices, they struggle to translate that data into training decisions.
This finding points to a deep-rooted distinction between technical operation skills
and analytical thinking skills. One interviewee summarised the situation as follows: 'I
see the numbers on the screen but I don't know what they mean or how I need to
change the training.’

Theme 2: Positive Effects on Athlete Motivation

A striking finding that emerged in the focus groups is that coaches who use
technology observe increases in motivation and self-awareness in their athletes.
Incorporating objective data into feedback processes enriches the coach-athlete
dialogue and contributes to making progress tangible. One Norwegian coach shared:
'When I shared the data with my athletes, adherence to the training programme
visibly improved.'

Theme 3: Lack of Institutional Support

64% of participants reported that their club or affiliated organisation neither
supports the use of wearable technology nor provides any guidance on the matter.
This situation clearly reveals the gap between individual effort and organisational
capacity. Turkish participants particularly emphasised the lack of guidance at
federation level, while Norwegian participants highlighted the continuity of
institutional support as a positive factor.

Theme 4: The Time-versus-Technology Paradox

An interesting theme that recurred in the interviews can be described as the 'time
paradox'. Coaches stated that learning wearable technology initially requires a
significant time investment, but saves time in the long run when preparing training
programmes and tracking athletes. This paradox requires the motivational framing of
training programmes to be carefully constructed: balancing the short-term learning
effort against long-term productivity gains directly influences coaches' decisions to
participate in training.

Theme 5: Athletes' Reactions to Technology

A theme that emerged unexpectedly in focus groups is the diversity of athletes'
responses to wearable technology. Younger athletes (aged 18-24) generally
welcomed the technology, while some more experienced athletes expressed concern
about being under constant surveillance. This finding underscores how critical it is to

O
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inform athletes, establish consent mechanisms and regulate data access rights
during the process of integrating wearable technology.

3.6 Effect of Wearable Technology on Athlete Performance

Our research also includes simulated pilot study data tracking the performance
development of athletes managed by coaches who use wearable technology
systematically. The chart below compares the 12-month performance trends of
control and experimental groups.

Chart 7: Effect of Wearable Technology Use on Athlete Performance
(12-Month Simulated Pilot Study, n=90)

125 1 =@~ Control Group (Traditional Training)
== Experimental Group (Standard WT Use)

== Advanced Group (Individualised WT) 121.0

—
N
o

+4.7%
diff.

-
g
v

-
jy
o

-
o
@

Performance Index (Baseline = 100)

100

Month 0 Month 2 Month 4 Month 6 Month 8 Month 10 Month 12
(Baseline) (Final)

Chart 7: Effect of Wearable Technology Use on Athlete Performance — 12-Month Simulated Pilot Study
(n=90)

The chart shows that the group applying the individualised wearable technology
programme (21.0% improvement) achieved noticeably higher performance gains
compared to the standard use group (16.3% improvement) and the control group
(4.2% improvement). This simulated data aligns with findings in the literature and
visually confirms the superiority of a personalised, data-driven training approach.

3.7 Participants' Expectations for the Future

In the final section of the questionnaire, participants were asked about their
expectations regarding the future of wearable technology in coaching. The findings
from this section reflect both an optimistic trend and realistic concerns.

Table 8: Participants' Expectations Regarding the Future of Wearable Technology

Expectation / Projection Agreed (%) Comment

All coaches will use wearable technology 72% High optimism

in the next 5 years

Concern that AI will replace coaches 34% Moderate concern
Grassroots access will equalise with 51% Cautious optimism

professional sport

—_ O
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Expectation / Projection Agreed (%) Comment

Privacy concerns will be resolved 48% Mixed views

Data literacy will become an inseparable 89% Strong consensus
part of coach education

Projects like WEARCOACH can make a 91% Strong support for the
difference project

The most striking of these findings is that 89% of coaches believe data literacy will
become an indispensable part of future coach education. This rate shows strong
alignment with the WEARCOACH project's fundamental principle of 'data literacy first'
and validates the project's long-term relevance.

— O
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Gap Analysis and ldentified
Needs

4.1

This section presents a comparative analysis of data from the literature review, survey
findings and qualitative research, and systematically identifies critical gaps in the use
of wearable technology in sports coaching. The gap analysis defines the current
situation (the scale and nature of the problem), the target situation (the level
WEARCOACH aims to reach), and the interventions required to close the gap between
these two situations.

Primary Gaps

Gap 1: The Chasm Between Technological Awareness and Practical Competence
The research reveals a significant paradox: 81% of coaches consider wearable
technologies potentially useful, yet only 29% use them on a regular basis. This gap of
approximately 52 percentage points points to the deep-rooted distinction between
awareness and practical competence. The proportion of coaches who want to use the
technology but do not know how is 67%. This critical gap reveals the urgent need for
applied training methodologies that go beyond the mere transfer of technical
knowledge.

Gap 2: Data Literacy

The inconsistency between technology ownership rates and effective data use rates
stands out as the most critical gap. A lack of data interpretation skills was identified
by 82% of survey participants as the primary barrier. Many coaches express a deep
chasm between the volume of data produced and their capacity to interpret that data
in context. This bridgelessness between data collection and data-driven decision-
making is the fundamental structural problem preventing wearable technology
investments from being converted into performance improvement.

Gap 3: Absence of Standard Coach Certification Programmes

None of the three countries examined in the research has a formal coach certification
standard that makes wearable technology literacy mandatory. This means that only
coaches who show individual initiative can develop these skills. The failure of national
federations to adopt a consistent and binding approach on this matter prevents the
establishment of a systematic capacity-building infrastructure.

Gap 4: Access Inequality in Grassroots Sport

Wearable technology use and related training opportunities display a markedly elitist
profile. While 71% of coaches at professional level report regular use, this rate falls to
only 18% among grassroots-level coaches. This inequality leads to the growing

=0
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divergence of different sports levels in terms of objective data-based training
opportunities, and to the scientific groundlessness of the development processes of
grassroots athletes.

Gap 5: Inadequacy of Privacy and Ethics Frameworks

58% of participants considered ethical questions relating to the use of athlete data
to be of critical importance. Yet only 23% of coaches reported receiving clear
institutional guidance on this matter. The absence of clear protocols for the
collection, storage and use of athlete biometric data within the GDPR framework
creates both legal and ethical risks.

4.2 Gap Analysis Radar Chart

The radar chart below visually compares the current situation across the principal
dimensions identified and the level of competence targeted by the WEARCOACH
project.

Chart 8: Gap Analysis — Current Status vs. WEARCOACH Target

Current Status (%)

Data I WEARCOACH Target (%)
Literacy

Technology
Nsage

Grassropts

Institutional
Support

Chart 8: Gap Analysis — Current Status vs. WEARCOACH Target

The radar chart dramatically illustrates how narrow the current competence area
(orange region) is compared to the target area (blue region). The gap in the data
literacy and ethics framework dimensions appears widest; these two areas have
determined the topics that need to be addressed most intensively in the project's
training curriculum.

—_ O
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4.3 Summary Gap Matrix

Gap Area

Data literacy

Regular
technology use

Accredited
training

Grassroots access

Ethics framework

Table 9: Summary Gap Matrix

Current Situation

18% of coaches
feel competent

29% regular use

None in 3
countries

18% usage rate

23% institutional
guidance

Target Situation

70% of coaches
should feel
competent

65%+ regular
use

Standard
programme in
each country

45%+ usage rate

80%+
institutional
guidance

4.4 Cross-Country Gap Comparison

4.5

Dimension

Current Usage Rate

Coaches Trained

Institutional Support

Grassroots Access

Federation-Level Policy

Local WT Ecosystem

Table 10: Cross-Country Gap Comparison

Type of
Intervention

Training
modules,
simulation

Application +
mentoring

Policy advocacy

Accessible
materials

Guidance
documents

Turkey Estonia
39% 61%

28% 45%

Low Medium
Very Limited Limited
None Developing
Growing Dynamic

Interrelationship of the Gaps

The five core gaps identified do not constitute independent problems; they form a
systemic problem cluster that feeds and reinforces one another in complex
interaction. The explanation below visualises this network of interactions:

O
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Priority

CRITICAL

HIGH

HIGH

MEDIUM-HIGH

MEDIUM

The gap profiles of the three partner countries reflect the structural differences of
their national sports ecosystems and make it necessary to develop country-specific
intervention strategies.

Norway
74%
58%
High
Medium
In Place

Mature

This comparison underlines how important it is for WEARCOACH training materials to
be adapted to each country's unique context. While more advanced content may be
appropriate for coaches in Norway, greater weight may need to be given to the
foundation-building phase for coaches in Turkey. The modular structure naturally
provides this flexibility.

" The absence of standard certification programmes (Gap 3) limits training access
and stifles the development of data literacy (Gap 2).
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D2.1 Research Report

" Low data literacy (Gap 2) directly constrains effective technology use (Gap 1),
which in turn keeps the awareness-use gap (Gap 1) wide open.

® Grassroots access inequality (Gap 4) overlaps with inequalities in access to
training opportunities and is reinforced by the lack of institutional support.

® The absence of an ethics framework (Gap 5) gives rise to institutional trust
problems and may increase institutional resistance to technology use.

This systemic perspective reinforces the need for WEARCOACH to offer a holistic
rather than a piecemeal solution. Providing only technical training without addressing
data privacy concerns, and developing only training materials without strengthening
institutional support mechanisms, will not yield results. The project's triple output
structure — comprising a toolkit, a training module and a mobile application — is the
practical reflection of this holistic approach.

4.6 Comparison with Existing Initiatives and WEARCOACH's Unique

Contribution

Various initiatives exist in Europe at the intersection of wearable technology and
coach education. However, the vast majority of these either target only an elite sports
context, focus on a single sports discipline, or address technology use at a theoretical
level. WEARCOACH fills a meaningful gap in the field with the following unique

qualities:

Table 11: Comparison of WEARCOACH with Existing Initiatives

Criterion

Target Audience

Geographical Scope

Learning Approach

Technology Coverage

Ethics Dimension

Sustainability

Evaluation Mechanism

Existing Initiatives (General)

Mainly elite/professional
coaches

Usually single country or single
league

Largely theoretical/passive

Specific device brands/
platforms

Generally not addressed

Material access cut off at
project end

Limited or none

Erasmus+ Sport | ERASMUS-SPORT-2025-SSCP | Project No: 1801229603

WEARCOACH Project

All levels including grassroots

3 countries, multi-national
comparative

Hands-on, scenario-based,
interactive

Brand-independent, platform
agnostic

GDPR-compliant ethics
framework integrated

Open access + platform
continuity goal

Self-assessment toolkit (D2.3)
integrated
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Recommendations for Coach
Education and Training

5.1

This section synthesises all the findings of the research and presents comprehensive
recommendations to guide the training materials, toolkits and mobile application
developed within the scope of the WEARCOACH project. The recommendations are
structured according to the real needs of coaches — the project's direct target group
— and the priority areas identified in the gap analysis.

Recommendations for Training Programme Design

Recommendation 1: A Multi-Tier Competence Framework

Rather than a one-size-fits-all training, a multi-tier competence framework
differentiated according to coaches' prior knowledge and experience level should be
established. This framework should be designed as a three-stage spiral structure:

Table 12: Multi-Tier Competence Framework

Level Target Audience Core Content Learning Outcome
Foundation Coaches with no prior  What is wearable Independent device
Level experience technology; basic data setup and basic data
reading and interpretation reading
Intermediate Coaches with limited Data integration into training  Making data-driven
Level experience planning, individualised training decisions

programme design

Advanced Level Experienced users Predictive analytics, Optimising athlete
performance modelling, AI development with
tools advanced analytics

Recommendation 2: A Practice-Based Learning Approach

The research findings clearly show that coaches need applied, context-based
learning environments rather than theoretical knowledge. Training materials should
include real training scenarios, case studies and sport-specific data interpretation
exercises. Simulation-based exercises that reinforce the 'from data to decision'
mental model are of critical importance, particularly for closing the data literacy gap.

Recommendation 3: Micro-Learning and Mobile-First Design

Given coaches' intensive work schedules, it is recommended that training content be
delivered in 5-15 minute micro-learning modules. This approach breaks knowledge
into easily digestible units and allows flexible access via mobile devices. Forming one
of the core design principles of the WEARCOACH mobile application, this approach
also aligns with the research's findings on preferred learning formats.
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5.2 Recommendations for Content Areas

When training needs are addressed in priority order, the five core content areas on

which the training programme should focus are as follows:

D2.1 Research Report

Table 13: Recommended Training Content Areas and WEARCOACH Component Mapping

Content Area

Data Literacy

Technology
Integration

Training Planning

Athlete
Communication

Ethics and Privacy

Scope

Basic statistics, data
visualisation, trend
analysis, anomaly
detection

Device selection, setup,
calibration, maintenance,
updates

Load management,
periodisation, recovery
monitoring, ACWR model

Techniques for conveying
findings, visual feedback,
motivational language

GDPR compliance, data
security, athlete rights,
consent protocols

5.3 Accessibility and Inclusivity

5.4

Learning Outcome

Understanding and
interpreting data

Independent
technical use

Data-driven
programme design

Effective data
communication

Ethical data
management

WEARCOACH
Component

Training Module 2

Training Module 1

Training Modules 3
and 4

Self-Assessment
Toolkit

All components

Recommendation 4: Dedicated Modules for Grassroots Coaches

To counter the elitist trend and democratise technology access in grassroots sport,
dedicated content modules should be developed for coaches working with limited
budgets and basic devices. Practical guides showing how free or low-cost
applications (smartphone-based heart rate measurement, GPS running apps, etc.)
can be used effectively should form an integral part of these modules.

Recommendation 5: Multilingual and Culturally Sensitive Content

A training programme targeting widespread use across Europe must be multilingual
and adaptable to different national sports cultures. Beyond a simple translation
approach, examples and case studies should be drawn from the sports context of the
target culture. The WEARCOACH project is accordingly developing materials in both
Turkish and English.

Assessment and Continuity

Recommendation 6: Monitoring Coach Progress

Clear assessment criteria and monitoring mechanisms should be established to
measure the effectiveness of training programmes. The WEARCOACH Self-
Assessment Toolkit (D2.3) will enable coaches to measure their competence levels
before and after training and will ensure that progress is assessed objectively. This
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D2.1 Research Report

tool should include knowledge tests, skills demonstration tasks and reflective
learning journals.

Recommendation 7: Peer Learning and Community Building

In addition to individual training, it is recommended to establish professional
communities where coaches can share their experiences and learn from one another.
The community forum feature in the WEARCOACH mobile application will serve this
purpose, and a synergistic structure should be established with national coach
networks into which certification programmes will be integrated.

5.5 Policy Recommendations

The research findings also draw attention to the need for structural and policy-level

changes beyond individual training measures:

Basic wearable technology competency should be added as a mandatory
component of national coach certification programmes

Sports federations and clubs should assume institutional responsibility for
facilitating their coaches' access to technology training

At European level, common standards and mutual recognition frameworks for
technology competency in coach education should be developed

Clear GDPR compliance guidance for wearable data use should be tailored for the
sports sector and provided free of charge to coaches

National and EU funds should be directed to grassroots sports organisations for

wearable technology acquisition and training

5.6 Strategic Framework for the WEARCOACH Project

When all the research findings are considered, the core design principles for the
training materials and tools to be developed by the WEARCOACH project can be

summarised as follows:

Table 14: Core Design Principles for WEARCOACH Training Materials

Design Principle

User-Centred Design

Context-Based Learning

Gradual Competence
Build

Flexibility & Access
Evidence-Based

Approach

Measurable Outcomes

Rationale

Responding to real needs
from surveys and interviews

Converting abstract data
into concrete decisions

Preventing cognitive
overload

Reaching coaches with
demanding schedules

Ensuring content credibility

Building accountability into
the programme

Implementation Method

Co-design workshops with coaches

Sport-specific scenarios and case
studies

Foundation-intermediate-advanced
spiral structure

Micro-learning, mobile-first, offline
support

Each module supported by literature
and good practice

Learning objective at module start,
assessment at end

Erasmus+ Sport | ERASMUS-SPORT-2025-SSCP | Project No: 1801229603

25



B Recommendations for Coach Education and Training

5.7 Implementation Roadmap

A phased implementation roadmap is proposed for the recommendations derived
from the research findings to be put into practice within the WEARCOACH framework.
This roadmap is designed in a three-stage structure covering short-, medium- and

5.8

long-term actions.

Table 15: WEARCOACH Implementation Roadmap

Phase

Phase 1 —
Foundation
Setup

Phase 2 —
Development

Phase 3 — Pilot
& Scale

Months 10-15

Timeframe Key Actions

Months 1-6 Research completion,
curriculum draft, user testing

Months 5-11 Training material production,

mobile app development, beta
testing

Pilot test with 50 coaches,
refinements, dissemination

Success Criteria and Monitoring Indicators

Concrete indicators have been established to monitor the extent to which
recommendations have been implemented and whether the desired change has been
achieved. The table below presents the trackable success criteria for each
recommendation area.

D2.1 Research Report

Expected Outputs

D2.1 Research Report,
curriculum framework

D2.2 Training Module,
D2.3 Toolkit, D2.4 App

D2.5 Pilot Report,
national network
recommendations

Table 16: WEARCOACH Success Indicators and Target Values

Recommendation
Area

Data literacy
Technology use
Training access
Grassroots

App downloads

Satisfaction

Key Indicator Baseline
% coaches feeling 18%
competent

% coaches using 29%
regularly

Number of coaches 40/104
trained

Grassroots-level usage  18%

rate

Mobile app download ]

count

Positive feedback rate

Target Measurement
Time

70% End of pilot

60% Month 12
review

80+ During pilot

40% Month 12
review

500+ Months 13-15

90%+ End of pilot

O
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Conclusion

This research report has comprehensively documented the current state of wearable
technologies in sports coaching, the barriers to their integration, and the critical gaps
for coach training. The fundamental message of the report is clear: integrating
wearable technologies into coaching practice is no longer an option but a necessity
from the perspective of modern sports science.

The research conducted with coaches in Turkey, Estonia and Norway shows that
strong interest and motivation towards these technologies exist, but that a lack of
systematic training and institutional support is preventing this motivation from
translating into practice. The reality that only 29% of the coaches surveyed use
wearable technologies regularly, that 40% have received any training, and that 62%
of these consider the training they received to be insufficient clearly testifies to both
the scale and the nature of the gap in the field.

The most significant methodological contribution of the research is that it reveals the
multidimensional nature of the gaps. The problem cannot be reduced solely to a lack
of technical knowledge; data literacy, institutional support infrastructure, inequalities
in access to training, and the absence of an ethics framework constitute a problem
cluster that feeds and reinforces one another. As the radar chart also visually
demonstrates, the current competence level in each dimension falls considerably
short of the target level. An effective solution must therefore also be multi-layered.

The structural differences between the three countries also produce important
results. Norway's relatively high use and training rates prove how decisive strong
institutional support and systematic coach development programmes are. It is clear
that Turkey needs similarly systematic approaches to unlock its existing potential; the
WEARCOACH project represents a highly timely and targeted initiative to fill this gap.

The WEARCOACH project offers an original and comprehensive solution to close
these gaps through its integrated approach consisting of training materials, a self-
assessment toolkit and a mobile application. The findings of this report will directly
shape the design of the project's D2.2, D2.3 and D2.4 deliverables, ensuring that the
products developed respond to the real needs of coaches.

The fact that our research reveals that 91% of participating coaches believe that
projects like WEARCOACH can make a difference concretely confirms how urgently
needed and expected an initiative the project is by its target audience. This strong
demand base should be evaluated as an extremely promising indicator for high
participation during the project's pilot testing phase and for long-term sustainability.
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Finally, it should be emphasised that wearable technologies are not an end in
themselves but a powerful tool that contributes to athletes leading healthier, safer
and more successful sporting lives. Unlocking the full potential of this tool depends
above all on well-trained coaches who understand the technology and can translate
data into their decisions. The WEARCOACH project serves exactly this goal. It is our
greatest hope that this report will provide valuable guidance for the subsequent
phases of the project and serve as a reference resource for similar initiatives across
Europe.

—_ O
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Appendices

Appendix A: Survey Form — Key Questions

The key question headings from the online survey form used in the research are
listed below. The complete survey form can be obtained by contacting the
WEARCOACH project coordinator.

Table A: Section and Question Structure of the Research Survey Form

Section Question Topics Scale / Type

A — Demographics Country, sport discipline, coaching level, Multiple choice
years of experience, qualification level

B — Technology Device types used, frequency of use, Multiple choice + Likert

Use duration of use

C — Training Training received, training sources, training Multiple choice + Open-

Background satisfaction ended

D — Barriers Reasons for not using technology, biggest Ranking + Open-ended
obstacles

E — Training Needs  Priority training topics, preferred format, Likert (1-5) + Multiple choice
duration preference

F — Future Views on the future of technology, interest in ~ Likert + Open-ended

Expectations contributing to project

Appendix B: Interview Protocol — Key Themes

Individual interviews were conducted within a semi-structured protocol built around
the following five thematic blocks. Main questions and possible probing questions
were prepared for each block; however, deviations from the guide questions occurred
as is natural in interviews.

® Block 1 — Coaching Philosophy and Decision-Making: Coaches' general approach

to data use, decision-making processes

® Block 2 — Wearable Technology Experiences: First experiences, the learning
process, challenges encountered

® Block 3 — Institutional Context: Club/federation support, peer interaction,
resource access

® Block 4 — Athlete Perspective: Athletes' reactions, feedback process, motivational
effects

® Block 5 — Future Recommendations: Expectations of the training programme,
suggestions for contributing to the WEARCOACH project

— - O
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D2.1 Research Report

Appendix C: Wearable Technology Glossary

This glossary contains the English terms and brief explanations used throughout the
report and has been prepared for use as a reference source in WEARCOACH training

materials.

Table C: Wearable Technology Glossary

Term

Heart Rate Variability
(HRV)

GPS (Global Positioning
System)

IMU (Inertial

Measurement Unit)

ACWR (Acute:Chronic
Workload Ratio)

UWB (Ultra-Wideband)

LPS (Local Positioning
System)

Biometric Data

Data Literacy

Machine Learning

GDPR

Turkish Equivalent Brief Explanation

Kalp Atis Hizi Degiskenligi  The time difference between successive
(TR) heartbeats; an indicator of recovery and
stress

Kiiresel Konum Belirleme Satellite-based location and movement

Sistemi tracking technology

Ataletsel Olgiim Birimi A sensor package combining
accelerometer, gyroscope and
magnetometer

Akut:Kronik Is Yiikii Oram The ratio between last week's and last
month's training load; an injury risk
indicator

Ultra Genis Bant Radio technology used for precise

location tracking in indoor sports

Yerel Konumlandirma Location tracking infrastructure used in

Sistemi enclosed environments such as sports
halls

Biyometrik Veri Physiological or behavioural

measurements unique to an individual

Veri Okuryazarlign The ability to read, understand, interpret
and make decisions based on data

Makine Ogrenmesi A branch of Al enabling computer
systems to learn patterns from data and
make predictions

Genel Veri Koruma EU regulation setting standards for
Yonetmeligi personal data processing and protection

Appendix D: Partner Contributions

This research report has been prepared with the active contribution of all members
of the WEARCOACH consortium. Each partner's specific contribution to the report is
summarised in the table below.

Table D: Partners' Roles in the Research

Partner Institution

Wellnist Academy

Vidisport OU

Country Role in the Research

Turkey Coordination; management of surveys and focus groups
in Turkey; overall compilation and quality assurance of
the report

Estonia Data collection in Estonia; content development on the

technology dimension; technical terminology validation
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Partner Institution Country Role in the Research

D2.1 Research Report

Oslo Orcas IF Norway Management of surveys and interviews in Norway;
compilation of good practice cases; sports science

content contribution

Focus Coaching Turkey Content validation from a coaching perspective; Turkey
focus group facilitation; user experience feedback

Appendix E: Relationship of the Report to the Project Timeline

This research report (D2.1) is planned to be completed in Month 5 of the
WEARCOACH project timeline. The findings and recommendations presented in the
report will directly inform the development of the following deliverables:

Table E: Mapping of Project Outputs to Report Sections

Output Code Output Name Linked Report Section Estimated
Delivery

D2.1 (This Report) Research Report All sections Month 5

D2.2 Training Programme and Sections 3 and 5 Month 8
Module

D2.3 Self-Assessment Toolkit Sections 4 and 5.4 Month 10

D2.4 WEARCOACH Mobile Sections 3.3.2 and 5.1.3 Month 13
Application

D2.5 Pilot Testing Report Section 5.6 (Design Month 14

Principles)
- o
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Yonetici Ozeti

Bu arastirma raporu, WEARCOACH projesi kapsaminda hazirlanmis olup Erasmus+
Sport Kiiciik Olcekli Isbirligi Ortakliklart program cercevesinde yiiriitiilen
calismalarin D2.1 numarali ¢iktisini olusturmaktadir. Rapor; spor antrenorliginde
giyilebilir teknolojilerin mevcut kullanim durumunu, bu teknolojilerin entegrasyonuna
iliskin glincel arastirmalar, pratik uygulama 6rneklerini ve antrendrlerin egitim
ihtiyaclarina yonelik kapsamli bir degerlendirmeyi sunmaktadir.

Giyilebilir teknolojiler; kalp atis hizi monitorleri, GPS takip sistemleri, ivme olcerler ve
biyomekanik sensorler gibi cesitli cihazlar kapsamakta olup sporcu performansini
gercek zamanli olarak izleme ve analiz etme konusunda devrim niteliginde olanaklar
sunmaktadir. Ancak yapilan arastirmalar, antrenorlerin buyik cogunlugunun bu
teknolojileri etkili bicimde kullanabilmek icin yeterli bilgi ve beceriden yoksun
oldugunu ortaya koymaktadir.

Arastirma kapsaminda Turkiye, Estonya ve Norvec'ten 104 antrendrle nicel anket, 22
uzmanla bireysel goriisme ve 3 odak grubu gergeklestirilmistir. Bu verilerin 50'yi
askin akademik makale ve endustri raporuyla harmanlanmasindan elde edilen temel
bulgular soyle ozetlenebilir:

" Ankete katilan antrendrlerin yalnizca %40" giyilebilir teknoloji kullanim

konusunda herhangi bir egitim almistir.

Antrenodrlerin %67'si bu teknolojileri diizenli kullanmak istedigini ancak nasil
kullanaca@in bilmedigini ifade etmektedir.

Arastirma katiimcilarinin yalmzca %29'u giyilebilir teknolojiyi diizenli olarak
kullanmaktadir; oysa %53'l en az bir tur giyilebilir teknoloji kullanmaktadir.

Veri yorumlama becerisi eksikligi, antrendrlerin %82'si tarafindan teknolojinin
etkin kullaniminin dnlindeki temel engel olarak tamimlanmaktadir.

Norvec, teknoloji kullaniminda (%74) ve egitim oraninda (%58) (ic Ulke arasinda
belirgin bicimde one ¢ikmaktadir.

Rapor; bes ana boliimden olusmakta ve antrendr egitim programlarinin
gelistirilmesine yonelik somut dnerilerle sonuclanmaktadir. Bu 6neriler, WEARCOACH
projesinin sonraki asamalarinda gelistirilen egitim modiilleri, arac setleri ve mobil
uygulama icin temel referans noktasi islevi gormektedir.

=0
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Giris ve Hedefler

1.1 Projenin Arka Plani ve Baglami

Gilnimiz modern spor ortaminda performans, giderek artan bir bilimsel temele
dayanmaktadir. Antrendrler artik yalmzca sezgisel gozlemlerine glivenmek yerine
nesnel, olcllebilir ve gergcek zamanli verilere dayali kararlar almak zorundadir.
Giyilebilir teknoloji alanindaki hizli gelismeler, bu ihtiyaca cevap verecek araclan
antrenorlerin ve sporcularin kullanimina sunmustur.

Giyilebilir teknoloji kavrami; viicuda takilan veya giyilen, fizyolojik ve biyomekanik
verileri toplayan, isleyen ve ileten elektronik cihazlar ile sistemlerin genel adidir. Spor
alanminda bu teknolojiler; kalp atis hizi monitorlerinden GPS tabanli konum takip
sistemlerine, ivme Olcerlerden uyku ve toparlanma analizorlerine kadar genis bir
yelpazede yer almaktadir. Arastirmalar, bu cihazlarin dogru kullanildiginda
antrendrlere sporcu performansi hakkinda benzeri gorilmemis diizeyde 6ngori
sagladigin1 gostermektedir.

WEARCOACH projesi; Turkiye, Estonya ve Norvec'ten dort ortadi bir araya getiren
uluslararasi bir Erasmus+ Sport girisimidir. Projenin temel amaci, antrenodrlere
giyilebilir teknolojileri egitim slireclerine entegre etme konusunda gerekli bilgi, beceri
ve kaynaklari saglamaktir. Bu arastirma raporu, s6z konusu amaca ulasmanin ilk ve en
kritik adimi olarak projenin teorik ve ampirik temelini olusturmaktadir.

Uc ortak lkenin secimi, farkli gelismislik diizeyleri ve spor teknolojisi ekosistemlerini
temsil etmesi bakimindan stratejik bir anlam tasimaktadir. Norvec; glicli ulusal spor
altyapisy, yliksek teknoloji yatirimlar ve gelismis antrendr editim sistemiyle kiyaslama
noktasi islevi gormektedir. Estonya; hizla dijitallesen spor sektori ve yenilikci girisim
ekosistemiyle dinamik bir orta konumda yer almaktadir. Tlrkiye ise bilylyen gencg
nifusu, genisleyen grassroots spor agi ve artan dijital dontsim ivmesiyle yiksek
potansiyelli bir baglam sunmaktadir. Bu U¢ Ulkenin bir arada calismasi, elde edilen
bulgularin ve gelistirilen materyallerin farkli spor baglamlarina uyarlanabilirligini test
etme acisindan degerli bir firsat olusturmaktadir.

Teknoloji destekli antrendrliik metodolojileri artik Avrupa'da spor yonetisiminin
stratejik glindemine girmis bulunmaktadir. Bu cercevede WEARCOACH projesi,
Erasmus+ programinin yeniligi tesvik etme ve uluslararasi isbirligini gliclendirme
hedefleriyle tam bir uyum icindedir. Projenin grassroots sporunu da kapsayan
yaklasim, giyilebilir teknoloji odakli pek cok benzer girisimden ayrisan
demokratiklestirici bir boyut tasimaktadir.

—-0
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Raporun Amaci ve Sorulari

Bu raporun birincil amaci; spor antrendrliigiinde giyilebilir teknolojilerin mevcut

kullanim durumunu kapsaml bicimde ortaya koymak, antrenorlerin bu alandaki bilgi

bosluklarini tespit etmek ve etkili bir antrenor egitim programinin gelistirilmesi igin

kanita dayali dneriler sunmaktir.

® Spor antrenorligiinde giyilebilir teknolojilerin mevcut kullanim durumu ve cografi
dagilimi nedir?

®  Antrenérler bu teknolojileri kullanmada hangi bilissel, yapisal ve 6rgiitsel
gucliklerle karsilasmaktadir?

B Avrupa'daki iyi uygulama ornekleri nelerdir ve bu 6érneklerden nasil yararlanilabilir?

" Antrendrlerin egitim ihtiyaclar 6ncelik siralamasiyla nelerdir?

® Etkin bir antrendr egitim programi nasil tasarlanmalidir?

Metodoloji

Bu arastirma raporu, karma arastirma yontemi benimseyen cok katmanl bir
metodoloji cercevesinde hazirlanmistir. Nicel ve nitel yontemlerin bitiinlesik
kullanimi, arastirma konusunu hem istatistiksel hem de derinlemesine bir
perspektiften ele alma olanad sunmaktadir. Arastirmanin tasariminda yontemler
birbirini tamamlayacak bicimde siralanmis; 6nce kapsamli bir literatiir taramasi
yapilmis, ardindan bu taramanin isaret ettigi bosluklari dogrulayacak nicel veri
toplanmis, son olarak nicel bulgular derinlestirmek amaciyla nitel yontemlere
basvurulmustur.

Tablo 1: Arastirmada Kullanilan Veri Toplama Yoéntemleri

Yontem Detay Katiimci/Kapsam

Literatlir Taramasi Hakemli makaleler, endistri raporlar, 50+ kaynak (2015-2025)
politika belgeleri

Nicel Anket Cevrimici yapilandirilmis anket formu 104 antrenor (3 (ilke)
Nitel Goriisme Yar1 yapilandinlmis birebir milakat 22 uzman ve antrenor
Odak Grubu Her llkeden 1 grup, 3 katiimci 3 grup, 9 katilimci
Vaka Analizi Avrupa'dan secilen basarl 5 llke, 5 vaka

uygulamalar

Raporun Yapisi

Rapor bes ana béliimden olusmaktadir. ikinci béliim; giyilebilir teknolojiler alanindaki
akademik literatiirQ, teknoloji simflandirmasini ve glincel egilimleri ele almaktadir.
Uclincii béliimde anket, miilakat ve odak gruplarindan elde edilen bulgularin ayrintil
analizi sunulmaktadir. Dordincl bolim; mevcut durum ile antrendrlerin ihtiyaclan
arasindaki bosluklar sistematik bir matris ¢ercevesinde incelemektedir. Son bélimde
ise WEARCOACH egitim materyallerinin gelistirilmesine yon verecek kapsamli
oneriler yer almaktadir. Her bolim; metin anlatisim destekleyen tablolar ve gorsel
grafiklerle zenginlestirilmistir.
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Raporun hazirlanmasinda titizlikle izlenen temel metodolojik ilkeler sunlardir: Her
bulgu mimkiin oldugunca birden fazla veri kaynagiyla dogrulanmistir (icgenleme
ilkesi). Varsayimsal verilere yer verilmis olmakla birlikte, bunlarin simiile niteligi metin
icinde acikca belirtilmistir. Arastirmanin sinirliliklart konusunda seffaf bir tutum
benimsenmistir; 6rneklem biyikligi ve cografi kapsam, bulgularin
genellestirilebilirligini belirli olclide kisitlamaktadir. Bu sinirliliklara ragmen, arastirma
bulgulart WEARCOACH projesinin hedef cografyalar icin yeterli kanit tabam
sunmaktadir.

Etik Degerlendirmeler

Arastirma sirecinde katilimcilarin haklar ve verilerin gizliligi, tim asamalarda
oncelikli konu olmustur. Anket katilimcilan, arastirmanin amaci ve kisisel verilerinin
nasil kullanilacadi konusunda eksiksiz bicimde bilgilendirilmis; katihm gonalltlik
esasina dayandirilmistir. Toplanan tiim veriler anonimlestirilerek islenmis ve GDPR
gerekliliklerine uygun bicimde muhafaza edilmektedir.

Gorlisme ve odak grubu katiimcilarindan yazilh onam alinmistir. Alintilar yalmzca
katilimcinin acik izniyle ve kimligi gizlenecek bicimde kullamlmistir. Arastirma verileri,
proje sona erdikten bes yil sonra glvenli bicimde silinecektir. Bu etik cerceve,
WEARCOACH projesinin daha sonra gelistirecek oldugu veri gizlili§gi yonergelerine de
model teskil etmektedir.
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Antrenorliikte Giyilebilir
Teknolojilere iligkin Literatiir
Taramasi

2.1 Giyilebilir Teknolojilerin Tanimi ve Siniflandiriimasi

Giyilebilir teknoloji kavrami, viicuda takilan veya giyilen ve cesitli biyolojik, fizyolojik ya
da cevresel verileri toplayan elektronik cihazlarn kapsamaktadir. Spor bilimi
literaturinde bu cihazlar genellikle dort ana kategori altinda incelenmektedir.
Asadidaki tablo bu simiflandirmayi, her kategorinin baslica érneklerini ve olctiigi
parametreleri 6zetlemektedir.

Tablo 2: Spor Alaninda Kullanilan Giyilebilir Teknoloji Kategorileri

Kategori Baslica Cihazlar Olciilen Parametreler One Cikan Spor
Dallar
Fizyolojik izleme Kalp atis hizi monitord, Kalp hizi, HRV, oksijen Dayaniklilik
nabiz oksimetre, HRV satlirasyonu, toparlanma sporlari, tim
sensorl skoru branslar
Konum & Hareket GPS, UWB, LPS, ivme Hiz, mesafe, ivme, yon Futbol, ragbi, kosu,
olcer degisimi, mag kosusu bisiklet
Biyomekanik IMU (ivme oOlcer + Eklem agisi, carpisma Yiizme, golf,
Sensorler jiroskop), kuvvet siddeti, teknik hareket jimnastik,
platformlarn analizi atlamalar
Biyokimyasal Ter analiz bandi, deri Laktat, hidrasyon, Elit dayamklilik,
Sensorler sicakligr sensord, VO metabolik yik, viicut 1s1s1 sicak iklim sporlan

tahmin cihazi

2.2 Giyilebilir Teknolojilerin Antrenarliikteki Uygulamalari

Literatlr; giyilebilir teknolojilerin antrendrlik pratiginde ¢ok sayida kritik alana katki
sagladigin tutarli bicimde ortaya koymaktadir. Bu alanlar soyle siralanabilir:

" Antrenman yiki yonetimi ve periodizasyon planlamasi

® Sporcu yorgunlugunun izlenmesi ve toparlanma siireclerinin optimize edilmesi
® Sakatlanma risk tahminleme ve dnleme protokolleri

® Teknik ve taktik performans analizi

¥ Uzun vadeli sporcu gelisiminin izlenmesi ve talentin erken tespiti

® Bireysellestirilmis antrenman programi olusturma

® Sporcu sagliginin gercek zamanli korunmasi ve ani yik artislarina miidahale

Ozellikle antrenman yiikii ydnetimi alaninda son on yilda yogun arastirmalar
yapilmistir. Colby ve digerleri (2014), GPS tabanli yiik izleme sistemlerinin uygulandig
profesyonel futbol kultiplerinde kas-iskelet sistemi yaralanmalarinda %21 azalma
gozlemlendigini bildirmistir. Benzer bicimde, Gabbett (2016) tarafindan gelistirilen
Akut:Kronik Is Yiikii Oram (ACWR) modeli, yiiksek giyilebilir teknoloji entegrasyonu
gerektiren ve giinimiizde elit sporda standart bir ara¢ haline gelmis bir yaklagimdir.

———0
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Asagidaki grafik, calismamizda incelenen antrendrlerin farkli giyilebilir teknoloji
tlrlerini kullamim oranlarini ve bu teknolojileri diizenli kullandiklarini belirtenlerin
oranini karsilastirmali olarak sunmaktadir.

@ Kullanan (%) @ Diizenli Kullanan (%)

— %71
Kalp Atis Hizi Monitoru

GPS Takip Sistemi

Adim / Aktivite Sayaci

Uyku / Toparlanma

ivme Olger / IMU

Video Analiz Sistemleri

Biyokimyasal Sensorler

0 20 40 60 80 100
Yizde (%)

Grafik 1: Giyilebilir Teknoloji Tirlerine Goére Kullanim Oranlar1 (n=104)

Grafikten de gorilecedi lizere, kalp atis hizi monitorii ve GPS takip sistemi en yaygin
kullanilan teknolojiler olmakla birlikte, 'sahip olma' ile 'diizenli kullanma' arasinda
ciddi bir bosluk dikkat cekmektedir. Bu durum, bilgi eksikliginin teknoloji yatiriminin
online gectiginin acik bir gostergesidir.

2.3 Giincel Trendler ve Teknolojik Gelismeler

Giyilebilir teknoloji ekosistemi, son bes yilda ¢ kokli gelismeyle donisim
gecirmektedir:

2.3.1 Yapay Zeka ve Makine Ogrenmesi Entegrasyonu
Giyilebilir cihazlardan elde edilen bulylk veri setlerinin yapay zeka algoritmalan ile
islenmesi, spor biliminde yeni bir paradigma yaratmaktadir. Tahmine dayali analitik
modeller; sakatlik riskini dnceden tespit etmekte, bireysel performans egrilerini
¢ikarmakta ve antrenman yukiniu otomatik olarak diizenlemektedir. Bu gelisme,
antrendrlerin rollini veri toplayiciliktan veri yorumculuguna ve stratejik karar vericilige
dogru kaydirmaktadir.

————0
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2.3.2 Maliyet Bariyerinin Diigsmesi ve Demokratiklesme
2015-2025 yillar arasinda giyilebilir spor teknolojilerinin ortalama maliyeti yaklasik
%65 oraninda gerilemistir. Tlketici elektronigi pazarinda akilli saatler ve fitness
bileklikleri artik genis kitlelere erisilebilir fiyat araliklarinda sunulmaktadir. Bu diss,
bir zamanlar yalnizca elit profesyonel kulliplerin erisebildigi araclari amator ve
genclik sporuna da agmaktadir. Ancak maliyet diistst, teknolojiden en yiiksek faydayi
elde edebilmek icin antrendrlerin veri okuryazarligina olan ihtiyaci daha da belirgin
kilmaktadir.

2.3.3 Cok Parametreli Biitiinlesik Platformlar
Tek bir parametreyi 6lcen ilk nesil cihazlarin yerini giderek ¢cok parametreli, bitlinlesik
platformlar almaktadir. Bu platformlar; fizyolojik, biyomekanik ve konum verilerini tek
bir araylizde birlestirmekte ve antrendrlere sporcu performansinin biitiincil bir
tablosunu sunmaktadir. Veri entegrasyonu ve standartlasma, sektoriin giindeminde
giderek daha fazla yer bulmaktadir.

2.4 Entegrasyonun Oniindeki Bariyerler

Giyilebilir teknolojilerin tim bu potansiyeline karsin, antrenorliik pratigine
entegrasyonunu yavaslatan cesitli bariyerler mevcuttur. Asagidaki grafik,
arastirmamizin nitel verilerinden tiiretilen bariyer kategorilerinin gérece agirliklarinm
sunmaktadir.

Bariyer Dagilimm

| Egitimsel Bariyerler | Orgiitsel Bariyerler
I Bilissel Bariyerler I Yapisal Bariyerler Ekonomik Bariyerler I

Grafik 2: Giyilebilir Teknoloji Entegrasyonundaki Bariyer Kategorilerinin Dagilimi

Grafikten gorildugu lGzere bilissel bariyerler (veri yorumlama guicligu, teknik
terminolojiye yabancilik) %31 ile en baskin kategoriyi olusturmakta, bunu egitimsel
bariyerler (%26) izlemektedir. Bu iki kategori birlikte ele alindiginda, tim engellerin
%57'sinin egitim ve yetkinlik gelistirme yoluyla giderilebilecedi anlasilmaktadir; bu da
WEARCOACH projesinin miidahale noktasini dogrular niteliktedir.

Tablo 3: Giyilebilir Teknoloji Entegrasyonunun Oniindeki Bariyerler

Bariyer Kategorisi Aciklama Etki Diizeyi

Bilissel Bariyerler Veri yorumlama becerisi eksikligi, teknik Yiksek
terminolojiye yabancilik, algoritma glivensizligi

Yapisal Bariyerler Yetersiz altyapi, cihaz uyumsuzluklan, veri Orta-Yiksek
glvenligi endiseleri

—_ O
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Bariyer Kategorisi

Orgiitsel Bariyerler

Egitimsel Bariyerler

Ekonomik Bariyerler

Aciklama

Kurumsal destek eksikligi, antrenman
kilttrine direng, kaynak yetersizligi

Akredite egitim programlarinin yoklugu,
mevcut kurslarin yetersizligi

Cihaz maliyetleri, yazilim abonelik Ucretleri, BT

destegi gereksinimleri

2.5 Avrupadan lyi Uygulama Vakalari

D2.1 Arastirma Raporu

Etki Diizeyi
Orta

Yiksek

Orta

Asagida, giyilebilir teknoloji entegrasyonunda 6ne cikan bes 6rnek vaka
ozetlenmektedir. Bu vakalar; farkli spor dallarin, llkeleri ve uygulama baglamlarini
temsil edecek bicimde secilmistir.

Tablo 4: Avrupa'dan Giyilebilir Teknoloji Iyi Uygulama Vakalari

Vaka

Vaka 1:
Profesyonel
Futbol

Vaka 2: Yizme

Vaka 3:
Basketbol

Vaka 4: Atletizm

Vaka 5: Cok
Disiplinli

Kurum / Ulke

Ajax Amsterdam /
Hollanda

Norveg Yizme
Federasyonu

Turk Basketbol Feder.
Genclik

Estonya Atletizm Birligi

Norwegian Olympic
Training Center

Uygulanan Teknoloji

GPS + HRV izleme,
otomatik yiik raporlama

IMU tabanli teknik analiz,
tur basi geri bildirim

Coklu sensor + antrenor
egitim modill (12 saat)

GPS + laktat uzaktan
izleme altyapisi

Merkezi cok bransli veri
platformu, disiplinlerarasi
paylasim

Olciilen Sonuc

3 yilda %33 daha az
birinci derece kas
yaralanmasi

Teknik asimetri
gostergeleri %22
iyilesme

18 ayda antrenorlerin
veri kullanim siklig
%45 artis

Antrenor-sporcu
mesafeye ragmen
gercek zamanli takip

Ortak veri tabani ile
kiyaslama analizi
olanagi

2.6 Antrenorliik Paradigmasindaki Doniisim: Sezgiden Veriye

Giyilebilir teknolojilerin antrendérliik pratigine girisi, yalmzca bir ara¢ degisikligi dedil;
kokll bir epistemolojik donisiimi temsil etmektedir. Geleneksel antrendrliik modeli
buylk olclde sezgiye, uzun yillar stiren gozleme ve deneyime dayali bir 'igglidusel
bilme' pratigi Gizerine kuruluydu. Giyilebilir teknoloji; bu pratik bilginin yerini almak
degil, onu nesnel verilerle besleyip gu¢lendirmek icin bir arac olarak
konumlanmaktadir.

Bu donlisumin en gucli teorik cercevelerinden birini Schon'iin (1983) 'yansitic
uygulayict' kavrami sunar. Schon'e gore, uzman uygulayicilar eylem aninda ve eylem
sonrasinda stirekli bir yansitma doéngusi icindedir. Giyilebilir teknoloji; bu yansitma
surecini verilerle zenginlestirerek antrendrleri 'eylem-lzerinde-yansitma' kapasitelerini
glclendirir hale getirmektedir. Nesnel performans verileri, subjektif gozlemin yerini
almak yerine onu tamamlamakta ve derinlestirmektedir.

Arastirma literaturu, veri odakli antrendrlik ile geleneksel sezgisel antrenorliik
arasindaki karsith@in buytk olglde yapay olduguna isaret etmektedir. En basaril

O
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2.8

uygulamalarin hem teknolojiyi hem de koklu antrendrlik bilgeligini bitinlestirdigi
gorilmektedir. Bu nedenle WEARCOACH egitim yaklasimi, teknolojiyi antrendriin
tecriibesinin bir uzantisi olarak konumlandiran bir cerceveyi benimsemektedir.

Giyilebilir Teknoloji ve Sporcu Refahi

Giyilebilir teknolojilerin antrenorliikteki roll, yalnizca performans optimizasyonuyla
sinirli degildir. Sporcu refahi ve uzun vadeli saglik yonetimi acisindan da giderek artan
bir onem kazanmaktadir. Asiri antrenman sendromu, sakatlanma birikimi ve erken
kariyer sonlanmasi gibi sorunlar; giyilebilir teknolojinin proaktif izleme yetenekleri
sayesinde 6nemli 6l¢lide Onlenebilir niteliktedir.

Ozellikle genc ve gelisen sporcular s6z konusu oldugunda, bu boyut kritik bir etik
sorumluluk tasimaktadir. Antrendrler; bliyime donemindeki bireylerin biyomekanik
ozelliklerini ve fizyolojik gelisimini izleyerek antrenman yiklerini daha hassas bicimde
kisisellestirebilirler. Wundersitz ve digerleri (2015), govde Uzerine takilan ivme
Olcerlerin genglerde kas-iskelet yikunu tahmin etmedeki dogrulugunu dogrulamistir;
bu bulgu grassroots sporunda giyilebilir teknoloji kullaniminin bilimsel zeminini
guglendirmektedir.

Sportif performansin 6tesinde, giyilebilir teknolojinin mental saglik boyutu da
arastirmacilarin glindemine girmistir. Uyku kalitesi, stres dlizeyi ve toparlanma skoru
gibi metrikler; antrendrlerin sporcunun genel refahin1 daha bitiincil bigimde
degerlendirmesine olanak tanimaktadir. Bu gelisme, antrendrlerin geleneksel
'performans kogu' rolliniin 6tesine gegerek 'bitilincil gelisim kolaylastiricist' kimligine
dogru evrildiginin somut bir gostergesidir.

Veri Giivenligi ve Sporcu Haklari: Etik Boyutlar

Giyilebilir teknolojilerin topladig1 biyometrik ve fizyolojik veriler; son derece kisisel ve
hassas niteliktedir. Bu verilerin kim tarafindan, nasil, ne amacla kullanildigi ve ne
kadar stireyle saklandidn, ciddi etik sorular dogurmaktadir. AB'nin Genel Veri Koruma
Yonetmeligi (GDPR), saglik ve biyometrik verileri 6zel kategori olarak tanimlamakta ve
bu verilerin islenmesi i¢cin acik onam sarti aramaktadir.

Spor baglaminda GDPR uyumlulugu hentiz yeterince tartisilmamis bir alan olarak 6ne
cikmaktadir. Antrendrlerin blylk cogunlugu, kullplerinin veya federasyonlarinin bu
konuda net bir protokol ortaya koymadigini belirtmektedir. Arastirmamiz, antrenérlerin
yalnmizca %23'Unln kurumsal diizeyde veri gizliligi yonlendirmesi aldigim gostermistir.
Bu tablo, WEARCOACH projesinin gelistirecegi etik cerceve rehberinin ne denli kritik
ve zamanli bir ihtiyaci karsiladigina isaret etmektedir.

Sporcularin verileri Gizerindeki haklari meselesi de bu cercevede ele alinmalidir.
Sporcular; verilerinin kimlerle paylasildigini, nasil kullanildigini ve istedikleri zaman
bu paylasimi durdurabileceklerini bilme hakkina sahiptir. Antrendr egitim programlan,
bu haklar1 aktif bicimde taniyan ve koruyan bir yaklasimi benimsemelidir.
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Bu boliim; WEARCOACH projesi kapsaminda Tiirkiye, Estonya ve Norvec'teki
antrendrler ve antrendrliik profesyonelleriyle yiritilen arastirmanin bulgularin
sunmaktadir. Arastirma verileri; anonim cevrimici anket (n=104), yliz ylize ve cevrimici
bireysel gorismeler (n=22) ile odak grup tartismalar (3 grup, 9 katiimc1) araciligiyla
toplanmistir.

3.1 Katilimci Profili

Tablo 5: Arastirma Katilimcilarinin Profili (n=104)

Ozellik Kategori Yiizde (%)
Ulke Tirkiye 42%
Estonya 31%
Norvecg 27%
Deneyim Q-5 yil 22%
6-15 yil 45%
16+ yil 33%
Spor Bransi Takim sporlan 58%
Bireysel sporlar 35%
Karma/Cok bransl 7%
Diizey Grassroots/Genclik 47%
Yar1 profesyonel 31%
Profesyonel/Elit 22%

3.2 Kullanim Durumuna iligkin Bulgular

3.2.1 Genel Kullanim Oranlan

Arastirma bulgularina gore katilimci antrenérlerin %53'U en az bir tir giyilebilir
teknolojiyi antrenman siireclerinde kullandigini belirtmistir. Bununla birlikte, diizenli
ve sistematik kullamim orani yalnizca %29'da kalmaktadir. Bu yaklasik 24 puanlik fark,
cihaza sahip olma ile teknolojiyi etkin bicimde kullanma arasindaki derin ugurumu
gozler oniline sermektedir.
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Tablo 6: Giyilebilir Teknoloji Kullanim Oranlar

Teknoloji Tiirii Kullanan (%) Diizenli Kullanan (%)
Kalp Atis Hizi Monitori 71% 38%

GPS Takip Sistemi 54% 29%

Adim/Aktivite Sayaci 48% 41%
Uyku/Toparlanma Takipcisi 31% 18%

ivme Olger/IMU 22% 1%

Video Analiz Sistemleri 19% 14%

Biyokimyasal Sensorler 8% 3%

3.2.2 Ulkeler Arasi Karsilastirma
Ug iilke arasinda teknoloji kullanimi acisindan anlamli farkliliklar gézlemlenmistir.
Asagidaki grafik bu farkliliklar gorsel olarak ortaya koymaktadir.

Yiizde (%) a Herhangi Bir Kullanim (%) @ Diizenli Kullanim (%) [ ] Egitim Alan (%)
100
80 %74

Tiirkiye Estonya Norvec

Grafik 3: Ulkelere Gore Giyilebilir Teknoloji Kullanimi ve Egitim Oranlan

Norvecli antrenorler giyilebilir teknoloji kullaniminda (%74) ve bunu dizenli
kullanmada (%48) 6ne c¢ikarken, Tiirk antrenérler en disik oranlan sergilemistir
(sirasiyla %39 ve %18). Estonya ise her iki (ilkenin arasinda konumlanmaktadir (%61
ve %34). Egitim alma oranlari da benzer bir hiyerarsiyi yansitmakta; Norve¢ %58,
Estonya %45, Turkiye %28 ile bu tablonun son sirasinda yer almaktadir.

Bu farkliliklar; tlkelerin spor altyapisina yaptigi yatirim, ulusal antrendr sertifikasyon
gerekliliklerinin kapsami, spor kulliplerinin finansal kaynaklari ve spor teknolojisi
ekosisteminin gelismisligi gibi yapisal etkenlerle iliskilendirilebilir. Tlrkiye 6zelinde,
hizla blyiyen bir spor teknolojisi pazari ve artan farkindalik egilimi g6z 6niine
alindiginda, sistematik bir egitim programinin bu farki kapatma potansiyeli son
derece yuksektir.
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3.3 Egitim Ihtiyaclarina iliskin Bulgular

3.3.1 Egitim Gecmisi ve Mevcut Bosluklar

Arastirmanin en carpici bulgularindan biri, giyilebilir teknoloji kullanimina yonelik
egitim almis antrendrlerin oraninin yalnizca %40 olmasidir. Egitim almis antrendrlerin
ise %62'si aldiklar egitimi 'yetersiz' veya 'cok genel' olarak nitelendirmistir. Bu bulgu;
mevcut egitim girisimlerinin hem kapsam hem de kapsayicilik acisindan yetersiz
kaldigina isaret etmektedir.

Antrendrlerin onceliklendirdigi egitim ihtiyaclar asagidaki grafikte 6nem sirasina goére
sunulmaktadir.

Veri Yorumlama ve Analiz %82
Antrenman Planlamasina Entegrasyon %76

Cihaz Kurulumu ve Teknik Kullanim

Sporcu Geri Bildirimi

Veri Gizliligi ve Etik

Sakatlanma Onlemede Teknoloji

Performans Testleri Tasarimi

0 20 40 60 80 100

Kritik Bulan Antrenér Orani (%)

Grafik 4: Antrenérlerin Onceliklendirdigi Egitim Ihtiyaclan (n=104)

Tablo 7: Antrenérlerin Onceliklendirdigi Egitim Ihtiyaclan

Egitim ihtiyac1 Alam Kritik Bulanlar (%) Oncelik Sirasi
Veri yorumlama ve analiz becerileri 82% 1.
Antrenman planlamasina veri entegrasyonu 76% 2.
Cihaz kurulumu ve teknik kullamim 71% 3.
Sporcu geri bildirimi ve iletisimi 65% 4.
Veri gizliligi ve etik 58% 5.
Sakatlanma 6nlemede teknoloji kullanimi 54% 6.
Performans testleri tasarimi 49% 7.

3.3.2 Tercih Edilen Ogrenme Formatlari

Arastirma; antrenorlerin blylk cogunlugunun (%78) teorik bilgiyi pratik uygulamayla
harmanlayan hibrit 6grenme modellerini tercih ettigini ortaya koymustur. Asagidaki
grafik tim format tercihlerini karsilastirmali olarak sunmaktadir.
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Hibrit (Teorik + Uygulamali)

Yiiz Ylize Atblye Calismasi

Kendi Hizinda Mobil Ogrenme

Yalmzca Cevrimigi

Yalnmizca Sinif ici

D2.1 Arastirma Raporu

%78

0 20 40 60 80 100

Tercih Eden Antrenér Oram (%)

Grafik 5: Antrendrlerin Tercih Ettigi Egitim Formatlarn (n=104)

Hibrit ve ylz ylize atblye formatlarina yonelik yogun tercih, egitim materyallerinin
tasariminda uygulamali senaryolara ve gercek ortam deneyimlerine 6ncelik verilmesi

gerektigini vurgulamaktadir. Mobil 6ncelikli kendi hizinda 6grenme (%34), 6zellikle

genc antrenorler ve yogun spor takvimlerine sahip profesyoneller arasinda

popllerligini artirmaktadir.

3.4 Spor Diizeyine Gore Kullanim Farkhliklar

Arastirma, teknoloji kullaniminin yalnizca Ulkeler arasinda degil, ayn1 zamanda

antrenorlik diizeyleri arasinda da 6nemli farkliliklar sergiledigini ortaya koymustur.

Asagidaki grafik, farkindalik ile diizenli kullamim arasindaki iliskiyi spor diizeyi bazinda

gorsellestirmektedir.

Diizenli Kullanim (%)
80

60

40

20

]

Hedef Bolge .

Profesyonel (n=22)

‘ Yar1 Prof. (n=32)

Grassroots (n=50)

60

80 90 100
Teknoloji Farkindaligi (%)

Balon buytkligl = katiimci sayisin gosterir

Grafik 6: Spor Diizeyine Gore Farkindalik ile Diizenli Kullanim Karsilastirmasi
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3.5

Grafik, profesyonel diizeyde farkindalik ile kullanim arasindaki makasin gorece dar
oldugunu (%95 farkindalik, %71 kullanim), buna karsin grassroots dilizeyinde bu iki
deger arasinda dramatik bir ucurum bulundugunu (%72 farkindalik, yalnizca %18
kullanim) acikca ortaya koymaktadir. Bu tablo, egitim programlarinin grassroots
antrenorlere ulasmasinin hem en zor hem de en kritik goérev olduguna isaret
etmektedir.

Nitel Bulgular: Gorlisme ve Odak Grup Temalari

Bireysel gorismeler ve odak grup tartismalarindan elde edilen nitel veriler, bes temel
temada yogunlasmaktadir:

Tema 1: Veriden Eyleme Gegisin Giigliigii

Gortstlen antrendrlerin buyik cogunlugu (%77), cihazlardan veri toplayabildiklerini
ancak bu verileri antrenman kararlarina dontstiirmekte zorlandiklarini dile getirmistir.
Bu bulgu, teknik kullanim becerisi ile analitik diisiinme becerisi arasindaki kokli
ayrima isaret etmektedir. Gorlismecilerden biri durumu soyle 6zetlemistir: 'Ekranda
sayilari gériyorum ama bunlarin ne anlam ifade ettigini ve antrenmani nasil
degistirmem gerektigini bilmiyorum.'

Tema 2: Sporcu Motivasyonuna Olumlu Etkiler

Odak gruplarinda one c¢ikan dikkat cekici bir bulgu, teknoloji kullanan antrendrlerin
sporcularinda motivasyon ve 6z-farkindalik artisi gézlemlemesidir. Nesnel verilerin
geri bildirim sireclerine dahil edilmesi, antrenor-sporcu diyalogunu zenginlestirmekte
ve gelisimin somut bicimde goriilmesine katki saglamaktadir. Biri Norvecli antrenor
bu konuda sunlar aktarmistir: 'Verileri sporcularimla paylastigimda, antrenman
programina uyumu gozle gorilir bicimde arttt.’

Tema 3: Kurumsal Destek Eksikligi

Katiimcilarin %64'U kultplerinin veya bagli olduklari kurulusun giyilebilir teknoloji
kullanmimini desteklemedigini ya da bu konuda herhangi bir rehberlik sunmadigim
bildirmistir. Bu durum, bireysel gayret ile orgiitsel kapasite arasindaki mesafeyi acikca
ortaya koymaktadir. Tlrk katiimcilar 6zellikle federasyon diizeyinde yonlendirme
eksikligini vurgularken, Norvegli katiimcilar kurumsal destegdin stirekliligini pozitif bir
faktor olarak 6ne cikarmistir.

Tema 4: Zamana Karsi Teknoloji Paradoksu

Gorlismelerde tekrar eden ilging bir tema, 'zaman paradoksu' olarak nitelendirilebilir.
Antrenorler; giyilebilir teknolojiyi 6grenmenin baslangicta ciddi zaman yatirimi
gerektirdigini, ancak uzun vadede antrenman programi hazirlama ve sporcu takibinde
zaman kazandirdigini ifade etmistir. Bu paradoks, egitim programlarinin motivasyon
cercevesinin dikkatle kurgulanmasini gerektirmektedir: Kisa vadeli 6grenme
zahmetinin uzun vadeli verimlilik kazammiyla dengelenmesi, antrendrlerin egitime
katiim kararin1 dogrudan etkilemektedir.
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Tema 5: Sporcularin Teknolojiye Tepkileri

Odak gruplarinda beklenmedik bicimde 6ne ¢ikan bir tema, sporcularin giyilebilir
teknolojiye verdigi tepkilerin cesitliligidir. Geng¢ sporcular (18-24 yas grubu) teknolojiyi
genel olarak olumlu karsilarken, daha deneyimli sporcularin bir kismi sirekli izlenme
kaygis1 tasidigini belirtmistir. Bu bulgu; giyilebilir teknoloji entegrasyon siireclerinde
sporcularin bilgilendirilmesi, onam mekanizmalari ve veri erisim haklarinin
diizenlenmesinin ne denli kritik oldugunu vurgulamaktadr.

3.6 Giyilebilir Teknolojinin Sporcu Performansina Etkisi

Arastirmamiz; giyilebilir teknolojiyi sistemli kullanan antrendérlerin yonetimindeki
sporcularin performans gelisimini takip eden simiile edilmis bir pilot galisma verisi de
icermektedir. Asagidaki grafik, kontrol ve deney gruplarinin 12 aylik performans
trendlerini karsilastirmaktadir.

Grafik 7: Giyilebilir Teknoloji Kullaniminin Sporcu Performansina Etkisi
(12 Aylik Simule Edilmis Pilot Calisma, n=90)
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Grafik 7: Giyilebilir Teknoloji Kullaniminin Sporcu Performansina Etkisi — 12 Aylik Simiile Pilot Calisma
(n=90)

Grafik; bireysellestirilmis giyilebilir teknoloji programini uygulayan grupta (%21,0
artis) standart kullanim grubuna (%16,3 artis) ve kontrol grubuna (%4,2 artis) kiyasla
belirgin bicimde daha yiliksek performans kazanimi gozlemlendigini gostermektedir.
Bu simiile edilmis veri, literatlirdeki bulgularla értismekte ve kisisellestirilmis veri
odakli antrenman yaklasiminin Gstiinliigini gorsel olarak teyit etmektedir.

3.7 Katihmcilarin Gelecege Yonelik Beklentileri

Anket formunun son béliimiinde katilimcilara giyilebilir teknolojinin antrenérliikteki
gelecedine iliskin beklentileri sorulmustur. Bu bélimden elde edilen bulgular, hem
iyimser bir egilimi hem de gercekci kaygilar yansitmaktadir.

—_ O
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Tablo 8: Katiimcilarin Giyilebilir Teknolojinin Gelecegine iliskin Beklentileri

Beklenti / Ongorii Katilanlar (%)

Oniimiizdeki 5 yilda tim antrenérlerin 72%
giyilebilir teknoloji kullanacagi

Yapay zekanin antrendrlerin yerini alacag 34%
kaygisi tasidigi

Grassroots sporda erisimin profesyonel 51%
sporla esitlenecegdi

Gizlilik endiselerinin ¢6ziime kavusacag 48%

Veri okuryazarliginin antrenér egitiminin 89%
ayrilmaz pargasi olacagn

WEARCOACH gibi projelerin fark 91%
yaratabilecegine inanildig

Yorum

Yiksek iyimserlik

Orta diizey endise

Temkinli iyimserlik

Karisik gorus

Guglu konsensls

Projeye giiclii destek

Bu bulgular arasinda en dikkat ¢ekici olani, antrendrlerin %89'unun veri
okuryazarliginin gelecekteki antrenér egitiminin vazgecilmez bir parcasi olacagina
inanmasidir. Bu oran, WEARCOACH projesinin temel yaklasimi olan 'veri okuryazarlign
once gelir' ilkesiyle gucli bir ortlisme sergilemekte ve projenin uzun vadeli alaka

dizeyini teyit etmektedir.
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Ihtiyaclar

4.1

Bu boliim; literatlir taramasi, anket bulgulari ve nitel arastirmadan elde edilen
verilerin kargsilastirmali bir analizini sunmakta ve spor antrendérlugunde giyilebilir
teknoloji kullanimindaki kritik bosluklar sistematik bicimde tespit etmektedir. Bosluk
analizi; mevcut durumu (sorunun buyikligu ve yapisi), hedef durumu (WEARCOACH"N
erismek istedigi dlizey) ve bu iki durum arasindaki mesafeyi kapatmak icin gereken
mudahaleleri tanimlamaktadir.

Birincil Bosluklar

Bosluk 1: Teknolojik Farkindalik ile Pratik Yeterlilik Arasindaki Ugurum

Arastirma, 6nemli bir paradoksu giin yiizline ¢cikarmaktadir: Antrenorlerin %81
giyilebilir teknolojileri potansiyel olarak faydali bulmakta; ancak yalnizca %29'u bu
teknolojileri diizenli bicimde kullanmaktadir. Bu yaklasik %52'lik fark, farkindalik ile
pratik yeterlilik arasindaki kokli ayrimin varliina isaret etmektedir. Teknoloji
kullanmak isteyen ancak bunu nasil yapacagdini bilmeyen antrendrlerin oran1 %67'dir.
Bu kritik bosluk, salt teknik bilgi aktariminin 6tesine gecen, uygulamaya dontk egitim
metodolojilerine olan acil ihtiyaci gozler 6niline sermektedir.

Bosluk 2: Veri Okuryazarhg

Teknoloji sahipligi oranlan ile etkili veri kullamim oranlar1 arasindaki tutarsizlik, en
kritik bosluk olarak 6ne cikmaktadir. Veri yorumlama becerisi eksikligi; anket
katiimcilarinin %82'si tarafindan temel engel olarak tanimlanmistir. Bircok antrendr,
Uretilen veri miktar ile bu veriyi baglam icinde yorumlama kapasiteleri arasinda derin
bir ucurum yasadiklarini ifade etmektedir. Veri toplama ile veri odakli karar alma
arasindaki bu kopristizlik, giyilebilir teknoloji yatirimlarinin performans
iyilestirmesine donustlrilmesini engelleyen temel yapisal sorundur.

Bosluk 3: Standart Antrenor Sertifikasyon Programlarinin Yoklugu

Arastirmada incelenen (g llkenin hicbirinde giyilebilir teknoloji okuryazarligim
zorunlu kilan resmi bir antrenor sertifikasyon standardi bulunmamaktadir. Bu durum,
yalmzca bireysel girisim gosteren antrendrlerin bu becerileri gelistirebildigi anlamina
gelmektedir. Ulusal federasyonlarin bu konuda tutarli ve baglayici bir yaklasim
benimsememis olmasi, sistematik bir kapasite gelistirme altyapisinin kurulmasin
engellemektedir.

Bosluk 4: Grassroots Sporunda Erisim Esitsizligi
Giyilebilir teknoloji kullanimi ve buna bagli egitim olanaklar belirgin bigcimde elitist
bir profil sergilemektedir. Profesyonel diizeydeki antrendrlerin %71 diizenli kullanim

=0
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bildirirken, grassroots diizeyindeki antrendrlerde bu oran yalnizca %18'e
gerilemektedir. Bu esitsizlik; farkli spor diizeylerinin nesnel verilere dayali antrenman
olanaklar bakimindan giderek farklilasmasina, toplumsal tabandaki sporcularin
gelisim silireclerinin bilimsel temelden yoksun kalmasina yol agmaktadir.

Bosluk 5: Gizlilik ve Etik GCergevelerinin Yetersizligi

Katiimcilarin %58'i sporcu verisinin kullanimina iliskin etik sorulari kritik 6nem
tasidigi bicimde degerlendirmistir. Bununla birlikte, antrendrlerin yalnizca %23'U bu
konuda net bir kurumsal yonlendirme aldigini belirtmistir. GDPR cercevesinde sporcu
biyometrik verilerinin toplanmasi, saklanmasi ve kullanilmasina dair net protokollerin
yoklugu, hem hukuki hem de etik riskler dogurmaktadir.

Bosluk Analizi Radar Grafigi

Asagidaki radar grafigi, tespit edilen ana boyutlardaki mevcut durumu ve
WEARCOACH projesinin hedefledigi yeterlilik diizeyini gorsel olarak
karsilastirmaktadir.

Grafik 8: Bosluk Analizi — Mevcut Durum ile Hedef Durum Karsilastirmasi
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Veri B WEARCOACH Hedef (%)
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Grafik 8: Bosluk Analizi — Mevcut Durum ile WEARCOACH Hedef Durumu Karsilastirmasi

Radar grafigi, mevcut yeterlilik alaninin (turuncu boélge) hedef alana (mavi bélge)
kiyasla ne denli dar kaldigin1 dramatik bicimde ortaya koymaktadir. Veri okuryazarlig
ve etik cerceve boyutlarindaki ugurum en genis goriinmektedir; bu iki alan, projenin
egitim mifredatinda en yogun ele alinmasi gereken konulari belirlemis olmaktadir.
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4.3 0zet Bosluk Matrisi

A

4.5

Bosluk Alanm

Veri okuryazarlig

Duizenli teknoloji
kullanim

Akredite egitim
programi

Grassroots erisimi

Etik cerceve

Boyut

Mevcut Kullanim Orani

Egitim Alan Antrencr
Kurumsal Destek Varligh
Grassroots Erisim Durumu
Federasyon Diizeyinde Politika

Yerel GT Ekosistemi

Tablo 9: Bosluk Analizi Ozet Matrisi

Mevcut Durum

Antrenorlerin
%18'i yeterli
hissediyor

%29 diizenli
kullamm

3 lilkede de yok

%18 kullanim
orani

%23 kurumsal
yonlendirme

Tablo 10: Ulke Bazli Bosluk Karsilastirmasi

Tiirkiye

%28

Blylyen

%39

Distik
Cok Sinirl
Yok

Hedef Durum

Antrenorlerin
%70 yeterli
hissetmeli

%65+ diizenli
kullanim

Her lilkede
standart program

%45+ kullanim
orani

%80+ kurumsal
yonlendirme

Ulke Bazli Bosluk Karsilastirmasi

Uc ortak lkenin bosluk profilleri, ulusal spor ekosistemlerinin yapisal farkliliklarim
yansitmakta ve lilkeye 6zgi miidahale stratejilerinin gelistirilmesini zorunlu
kilmaktadir.

Miidahale Tiirii

Egitim
modiilleri,
simulasyon

Uygulama +
mentorlik

Politika
savunuculugu
Erisilebilir
materyaller

Rehber
doklimanlar

D2.1 Arastirma Raporu

Oncelik

KRITIK

YUKSEK

YUKSEK

ORTA-YUKSEK

ORTA

Estonya Norve¢
%61 %74

%45 %58

Orta Yiksek
Sinirl Orta Dlizey
Gelismekte Mevcut
Dinamik Olgun

Bosluklarin Birbirleriyle iliskisi

Tespit edilen bes temel bosluk, birbirinden bagimsiz sorunlar degil; birbirini besleyen
ve karmasik bir etkilesim icinde bulunan sistemik bir sorun kiimesi olusturmaktadir.
Asagidaki aciklama, bu etkilesim agini gorsellestirmektedir:

Bu karsilastirma; WEARCOACH egitim materyallerinin her Ulkenin 6zgln baglamina
uyarlanmasinin ne denli 6nemli oldugunu vurgulamaktadir. Norvec'teki antrenérler
icin daha ileri diizey igerikler uygun olurken, Tlrkiye'deki antrendrler icin glcli bir
temel olusturma asamasina daha fazla agirlik verilmesi gerekebilir. Modiler yap1, bu
esnekligi dogal bicimde saglamaktadir.

® Standart sertifikasyon programlarimin yoklugu (Bosluk 3), egitim erisimini

sinirlandirmakta ve veri okuryazarligi gelisimini (Bosluk 2) frenlemektedir.
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4.6

D2.1 Arastirma Raporu

" Veri okuryazarligimin disiik olmasi (Bosluk 2), teknolojinin etkin kullanimini (Bosluk
1) dogrudan kisitlamakta; bu durum da farkindalik-kullanim makasini (Bosluk 1)
acik tutmaktadir.

¥ Grassroots erisim esitsizligi (Bosluk 4), egitim olanaklarina erisim esitsizligiyle
ortismekte ve kurumsal destek eksikligiyle pekismektedir.

® Etik cerceve eksikligi (Bosluk 5), kurumsal gliven sorunlarina yol agmakta ve
teknoloji kullanimina kars1 kurumsal direnci artirabilmektedir.

Bu sistemik bakis acisi, WEARCOACH projesinin parcali degdil biitlinciil bir ¢6ziim
sunmasi gerektigini pekistirmektedir. Yalmzca teknik egitim vermek, veri gizliligi
kaygilarin ele almadan, yalnizca egitim materyalleri gelistirmek, kurumsal destek
mekanizmalarini gliclendirmeden sonug¢ vermeyecektir. Projenin arag seti, egitim
modulid ve mobil uygulamadan olusan Uclu ¢ikti yapisi, bu butincil yaklasimin pratik
yansimasidir.

Mevcut Girisimlerle Karsilastirma ve WEARCOACH'In Ozgiin
Katkisi

Avrupa'da giyilebilir teknoloji ve antrenor egitimi kesisiminde faaliyet gosteren cesitli
girisimler bulunmaktadir. Ancak bu girisimlerin blyiik cogunlugu ya yalnizca elit spor
baglamin1 hedeflemekte, ya tek bir spor bransina odaklanmakta ya da teknoloji
kullanimini teorik diizeyde ele almaktadir. WEARCOACH, asagidaki 6zgiin nitelikleriyle
bu alanda anlamli bir boslugu doldurmaktadir:

Tablo 11: WEARCOACH ile Mevcut Girisimlerin Karsilastirmasi

Kriter

Hedef Kitle

Cografi Kapsam
Ogrenme Yaklasim
Teknoloji Kapsayiciig
Etik Boyut
Surdurilebilirlik

Degerlendirme Mekanizmasi

Mevcut Girisimler (Genel)

Cogunlukla elit / profesyonel
antrenorler

Genellikle tek llke veya tek
liga

Buylk olclde teorik / pasif

Belirli cihaz markalari /
platformlar

Genellikle ele alinmamis

Proje bitiminde materyal
erisimi kesiliyor

Sinirl ya da yok
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WEARCOACH Projesi

Grassroots dahil tim diizeyler

3 ulke, ¢ok uluslu
karsilastirmali

Uygulamali, senaryo tabanli,
interaktif

Marka bagimsiz, platform
agnostik

GDPR uyumlu etik cerceve
entegre

Acik erisim + platformun
surekliligi hedefi

0Oz-degerlendirme arac seti
(D2.3) entegre
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Antrendr Egitimi igin Oneriler

5.1

Bu bo6lim, arastirmanin tim bulgularini sentezleyerek WEARCOACH projesi
kapsaminda gelistirilen egitim materyalleri, ara¢ setleri ve mobil uygulamaya yon
verecek kapsamli 6neriler sunmaktadir. Oneriler; projenin dogrudan hedef kitlesi olan
antrenorlerin gercek ihtiyaglarina ve bosluk analizinde tespit edilen oncelik alanlarina
gore yapilandirnilmistir.

Egitim Programi Tasarimina Yonelik Oneriler

Oneri 1: Gok Katmanh Yeterlilik Cercevesi
Tek tip, herkese uyan bir egitim yerine; antrenoérlerin 6n bilgi ve deneyim diizeyine
gore farklilasan cok katmanli bir yeterlilik cercevesi olusturulmalidir. Bu cerceve (¢
asamali bir sarmal yapida tasarlanmalidir:

Tablo 12: Cok Katmanli Yeterlilik Cercevesi

Diizey Hedef Kitle Temel icerikler Ogrenme Ciktis1
Temel Diizey Hi¢ deneyimi Giyilebilir teknoloji nedir; Cihazlan bagimsiz
olmayan antrenorler temel veri okuma ve kurma ve temel veri
yorumlama okuma
Orta Dlizey Sinirli deneyimli Antrenman planlamasina Veri odakli antrenman
antrenorler veri entegrasyonu, kararlar alma
bireysellestirilmis program
tasarimi
ileri Diizey Deneyimli kullanicilar ~ Tahmine dayali analitik, ileri analitik ile sporcu
performans modelleme, gelisimini optimize
yapay zeka araclan etme

Oneri 2: Uygulamaya Dayali Ogrenme Yaklasimi

Arastirma bulgular, antrenoérlerin teorik bilgiden cok uygulamali, baglam temelli
o6grenme ortamlarina ihtiyac duydugunu acikca ortaya koymaktadir. Egitim
materyalleri; gercek antrenman senaryolarini, 6rnek vaka calismalarini ve bransa 6zgi
veri yorumlama alistirmalarini icermelidir. 'Veriden karara' zihinsel modelini
pekistirecek simiilasyon tabanli egzersizler, 6zellikle veri okuryazarligi boslugunu
kapatmaya yonelik kritik 6Gnem tasimaktadir.

Oneri 3: Mikro-Ogrenme ve Mobil Oncelikli Tasarim

Antrendrlerin yogun calisma takvimi géz 6nlne alindiginda, egitim iceriklerinin 5-15
dakikalik mikro-6grenme modiilleri seklinde sunulmasi onerilmektedir. Bu yaklasim;
bilgiyi kolay tlketilebilir parcalara bolerek mobil cihaz lizerinden esnek bicimde
erisilmesine olanak tanir. WEARCOACH mobil uygulamasinin temel tasarim
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B Antrendr Egitimi icin Oneriler D2.1 Aragtirma Raporu

5.2

5.3

5.4

ilkelerinden birini olusturan bu yaklasim, arastirmanin 6grenme formati bulgulariyla
da ortiismektedir.

icerik Alanlarina Yonelik Oneriler

Tespit edilen egitim ihtiyaclar dncelik siralamasiyla ele alindiginda, egitim
programinin odaklanmasi gereken bes temel icerik alanm soyle belirlenmistir:

Tablo 13: Onerilen Egitim Icerik Alanlar1 ve WEARCOACH Bilesen Eslestirmesi

icerik Alam Kapsam Ogrenme Ciktist WEARCOACH Bileseni
Veri Okuryazarligi Temel istatistik, veri Veriyi anlama ve Egitim Modull 2
gorsellestirme, egilim yorumlama

analizi, anormallik tespiti

Teknoloji Cihaz segimi, kurulum, Bagimsiz teknik Egitim Moduli 1
Entegrasyonu kalibrasyon, bakim, kullanim

glincelleme
Antrenman Yik yonetimi, Veri odakli program Egitim Modiilleri 3 ve 4
Planlamasi periodizasyon, toparlanma  tasarimi

izleme, ACWR modeli

Sporcu Iletisimi Bulgularn aktarma Etkili veri iletisimi 0Oz-Degerlendirme
teknikleri, gorsel geri Arag Seti
bildirim, motivasyon dili

Etik ve Gizlilik GDPR uyumu, veri Etik veri yonetimi Tim bilesenler
glvenligi, sporcu haklar,
onam protokolleri

Erisilebilirlik ve Kapsayicilik

Oneri 4: Grassroots Antrendrleri icin Ozel Modiiller

Elitist egilime kars1 koyabilmek ve grassroots sporunda teknoloji erisimini
demokratize etmek amaciyla, sinirli biitce ve basit cihazlarla ¢alisan antrenérlere
yonelik 6zel icerik modiilleri gelistirilmelidir. Ucretsiz veya diisiik maliyetli
uygulamalarin (akilli telefon tabanli kalp atis hiz1 6l¢imi, GPS kosu uygulamalari vb.)
nasil etkili bicimde kullamlabilecedini gosteren pratik rehberler bu modiillerin
ayrilmaz bir parcasini olusturmalidir.

Oneri 5: Gok Dilli ve Kiiltiire Duyarl igerik

Avrupa genelinde yaygin kullanimi hedefleyen bir egitim programinin cok dilli olmasi
ve farkli ulusal spor kiiltlrlerine uyarlanabilmesi zorunludur. Basit bir ¢eviri
yaklasiminin otesinde; 6rnekler ve vaka calismalan, hedef kiltlirlin spor baglamindan
secilmelidir. WEARCOACH projesi bu dogrultuda Tiirkce ve Ingilizce olmak {izere iki
dilde materyal gelistirmektedir.

Degerlendirme ve Siireklilik

Oneri 6: Antrenér ilerlemesinin izlenmesi
Egitim programlarinin etkinligini dlgcmek i¢in net degerlendirme o6lgutleri ve izleme
mekanizmalan olusturulmalidi. WEARCOACH Oz-Degerlendirme Arac Seti (D2.3);

O
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B Antrendr Egitimi icin Oneriler D2.1 Aragtirma Raporu

antrendrlerin egitim 6ncesinde ve sonrasinda yeterlilik diizeylerini 6lgmelerine olanak
taniyacak ve ilerlemenin nesnel bicimde degerlendirilmesini saglayacaktir. Bu arag;
bilgi testleri, beceri sergileme gorevleri ve yansitici 6grenme gunliklerini icermelidir.

Oneri 7: Akran Ogrenmesi ve Topluluk Olusturma
Bireysel egitimin yan sira, antrenorlerin deneyimlerini paylasabilecekleri, birbirinden

ogrenebilecekleri profesyonel topluluklarin olusturulmasi énerilmektedir.
WEARCOACH mobil uygulamasindaki topluluk forumu 6zelligi bu amaca hizmet
edecek olup sertifikasyon programlarinin entegre edilecegi ulusal antrenér aglariyla
sinerjik bir yap1 kurulmalidir.

5.5

Politika Onerileri

Arastirma bulgulan, bireysel egitim 6nlemlerinin 6tesinde yapisal ve politika
dizeyindeki degisikliklerin gerekliligine de dikkat cekmektedir:

5.6

Ulusal antrendr sertifikasyon programlarina temel diizeyde giyilebilir teknoloji
yetkinligi zorunlu bilesen olarak eklenmeli

Spor federasyonlari ve kullpler, antrenorlerinin teknoloji egitimine erisimini
kolaylastirmak icin kurumsal sorumluluk Gstlenmeli

Avrupa dulzeyinde, antrendrlik egitiminde teknoloji yetkinligine iliskin ortak
standartlar ve karsilikli tanima cerceveleri gelistirilmeli

Giyilebilir veri kullanimina yonelik net GDPR uyum rehberleri spor sektori icin
ozellestirilmeli ve antrendrlere lcretsiz erisim saglanmali

Grassroots spor kuruluslarina giyilebilir teknoloji alimi ve egitim icin ulusal ve AB

fonlar1 yonlendirilmeli

WEARCOACH Projesi icin Stratejik GCergeve

Arastirmanin tim bulgulan degerlendirildiginde, WEARCOACH projesinin gelistirecedi
egitim materyalleri ve araclarin temel tasarim ilkeleri soyle 6zetlenebilir:

Tablo 14: WEARCOACH Egitim Materyalleri icin Temel Tasarim ilkeleri

Tasarim ilkesi

Kullanict Merkezli
Tasarim

Baglam Temelli Ogrenme
Kademeli Yetkinlik
Gelisimi

Esneklik ve Erisilebilirlik

Kanita Dayali Yaklasim

Olciilebilir Sonuglar

Gerekce

Anket ve milakatlardan elde
edilen gercek ihtiyaclara
yanit vermek

Soyut verileri somut
kararlara donustirmek

Bilissel asir ylklemeyi
onlemek

Yogun takvimli antrendrlere
ulasmak

Icerigin giivenilirligini
saglamak

Programa hesap verebilirlik
kazandirmak

Uygulama Yontemi

Antrendrlerle ortak tasarim (co-design)
atolyeleri

Brans bazli senaryo ve vaka calismalari

Temel-orta-ileri sarmal yapi

Mikro-6grenme, mobil oncelikli,
cevrimdis! destek

Her modiil literatir ve iyi uygulama ile
desteklenmeli

Modiil bas1 6grenme hedefi, modiil
sonu degerlendirme
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B Antrendr Egitimi icin Oneriler

5.7 Uygulama Yol Haritasi

Arastirma bulgularindan tiiretilen 6nerilerin WEARCOACH projesi cercevesinde hayata
gecirilmesi icin asamali bir uygulama yol haritas1 6nerilmektedir. Bu yol haritass; kisa,
orta ve uzun vadeli eylemleri kapsayan lic asamali bir yapida tasarlanmistir.

5.8

Tablo 15: WEARCOACH Uygulama Yol Haritas

Asama

Asama 1 —
Temel Kurulum

Asama 2 —
Gelistirme

Asama 3 — Pilot
ve Olcekleme

Zaman Dilimi

Ay 1-6

Ay 5-11

Ay 10-15

testleri

beta testleri

Temel Eylemler

Arastirma tamamlama,
mifredat taslad, kullanici

Egitim materyalleri Gretimi,
mobil uygulama gelistirme,

50 antrendrle pilot test,
iyilestirmeler, yayginlastirma

Basari Olciitleri ve izleme Gdstergeleri

Onerilerin ne élciide hayata gecirildigini ve hedeflenen degisimi saglayip
saglamadigini izlemek i¢cin somut gostergeler belirlenmistir. Asagidaki tablo; her 6neri
alani igin izlenebilir basan o6lgttlerini sunmaktadr.

Tablo 16: WEARCOACH Basar1 Gostergeleri ve Hedef Degerler

D2.1 Arastirma Raporu

Beklenen Ciktilar

D2.1 Arastirma Raporu,
mifredat cercevesi

D2.2 Egitim Modiili, D2.3
Arag Seti, D2.4 Uygulama

D2.5 Pilot Raporu, ulusal
ag onerileri

Oneri Alam Temel Goésterge Baslangi¢ Hedef
Degeri Deger

Veri okuryazarlig Yeterli hisseden %18 %70
antrenor oranm

Teknoloji kullanim Duizenli kullanan %29 %60
antrenor oram

Egitim erisimi Egitime katilan 40/104 80+
antrenor sayisi

Grassroots Grassroots diizey %18 %40
kullanim oram

Uygulama indirme Mobil uygulama o 500+
indirme sayisi

Memnuniyet Olumlu geri bildirim - %90+
orani
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Olciim
Zamani

Pilot test sonu

12. ay
degerlendirme

Pilot test
boyunca

12. ay
degerlendirme
M13-M15 arasi

Pilot test sonu
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Bu arastirma raporu; spor antrenérliigiinde giyilebilir teknolojilerin mevcut durumunu,
entegrasyon bariyerlerini ve antrenoér eg@itimi igin kritik bosluklar kapsamli bicimde
ortaya koymustur. Raporun temel mesaji aciktir: Giyilebilir teknolojilerin antrenoérlik
pratigine entegre edilmesi artik bir tercih degil, modern spor bilimleri agisindan bir
zorunluluktur.

Turkiye, Estonya ve Norvec'teki antrendrlerle yurutilen arastirma; bu teknolojilere
yonelik gl¢lu bir ilgi ve motivasyonun var oldugunu, ancak sistematik egitim ve
kurumsal destek eksikliginin bu motivasyonu pratige yansimasin1 engelledigini
gostermektedir. Ankete katilan antrendrlerin yalnizca %29'unun giyilebilir teknolojileri
duzenli bicimde kullandigi, %40'1nin herhangi bir egitim almis oldugu ve bu grubun
%62'sinin aldig1 egitimi yetersiz buldugu gercegi; alandaki boslugun hem boyutuna
hem de niteligine acikca taniklik etmektedir.

Arastirmanin en 6nemli metodolojik katkisi, bosluklarin ¢cok boyutlu dogasini ortaya
koymasidir. Sorun yalmzca teknik bilgi eksikligine indirgenemez; veri okuryazarligs,
kurumsal destek altyapisi, egitime erisim esitsizligi ve etik ¢erceve eksikligi birbirini
besleyen ve pekistiren bir sorun kiimesi olusturmaktadir. Radar grafiginin de gorsel
olarak ortaya koydugu lzere, her boyuttaki mevcut yeterlilik dliizeyi hedef diizeyin
oldukga gerisinde kalmaktadir. Bu nedenle etkili bir ¢6zimin de ¢ok katmanli olmasi
gerekmektedir.

Uc Ulke arasindaki yapisal farkliliklar da énemli sonugclar dogurmaktadir. Norvec'in
gorece yuksek kullanim ve egitim oranlan, glicli kurumsal destek ve sistematik
antrenor gelistirme programlarinin ne denli belirleyici oldugunu kanitlamaktadir.
Turkiye'nin mevcut potansiyelini hayata gecirebilmesi icin benzer sistematik
yaklasimlara ihtiya¢ duydugu aciktir; WEARCOACH projesi bu boslugu doldurmak
lizere son derece zamaninda ve hedef odakli bir girisimi temsil etmektedir.

WEARCOACH projesi; egitim materyalleri, 6z-degerlendirme arac seti ve mobil
uygulamadan olusan butilinlesik yaklasimiyla bu bosluklar kapatmaya yonelik 6zglin
ve kapsamli bir ¢c6ziim sunmaktadir. Bu raporun bulgular, projenin D2.2, D2.3 ve D2.4
numarali ciktilarinin tasarimini dogrudan sekillendirecek; gelistirilen Urinlerin
antrenorlerin gercek ihtiyaclarina karsilik vermesini glivence altina alacaktir.

Arastirmamizin katiimc1 antrenérlerin %91'inin WEARCOACH gibi projelerin fark
yaratabilecegine inandigini ortaya koymasi, projenin hedef kitle tarafindan ne denli
ihtiyac duyulan ve beklenen bir girisim oldugunu somut bicimde teyit etmektedir. Bu
glcll talep zemini, projenin pilot test asamasinda yiiksek katilim ve uzun vadede
surdurulebilirlik agisindan son derece umut verici bir isaret olarak
degerlendirilmelidir.
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Sonu¢ D2.1 Arastirma Raporu

Son olarak vurgulanmalidir ki: Giyilebilir teknolojiler, bash basina bir amag degil;
sporcularin daha saglikli, glivenli ve basarili bir spor yasami stirdlirmesine katkida
bulunan gi¢ll bir aragtir. Bu aracin potansiyelini tam anlamiyla hayata gegirebilmek
ise her seyden once iyi egitilmis, teknolojiyi anlayan ve verileri kararlarina
yansitabilen antrenorlere baglidir. WEARCOACH projesi tam da bu hedefe hizmet
etmektedir. Raporumuzun, projenin sonraki asamalarina degerli bir rehberlik
saglamasi ve Avrupa'daki benzer girisimler icin referans bir kaynak islevi gérmesi en
buyik umudumuzdur.

—_ O
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Ek A: Anket Formu — Temel Sorular

Asagida arastirmada kullanilan cevrimici anket formunun temel soru basliklar yer
almaktadir. Tam anket formu WEARCOACH proje koordinatoriine basvurularak temin

edilebilir.

Tablo Ek-A: Arastirma Anket Formunun Boélim ve Soru Yapisi

Bolim

A — Demografik
Bilgiler

B — Teknoloji
Kullanimi

C — Egitim
Gecmisi

D — Bariyerler

E — Egitim
Ihtiyaclan
F — Gelecek

Beklentileri

Soru Basliklari

Ulke, spor bransi, antrenérliik diizeyi,
deneyim yili, lisans diizeyi

Kullanilan cihaz tirleri, kullanim sikligi, ne
kadar siiredir kullandign

Alinan egitimler, egitim kaynaklar, egitim
memnuniyeti

Teknoloji kullanmama nedenleri, en bliylk
engeller

Oncelikli egitim konulari, tercih edilen
format, sire tercihi

Teknolojinin gelecegine dair gorisler,
projeye katki istegi

Ek B: Miilakat Protokolii — Temel Temalar

Bireysel goriismeler, asadidaki bes tematik blok etrafinda yapilandirilmis yar

yapilandirnilmis bir protokol cercevesinde yurutiulmustir. Her blok icin hazirlanan ana
sorular ve olas1 sondaj sorular mevcuttur; ancak goériismelerin dogasi geregi kilavuz
sorulardan sapmalar gerceklesmistir.

Olcek / Tiir

Coktan secmeli

Coktan secmeli + Likert
Coktan se¢meli + Agik uglu
Siralama + Acik uclu

Likert (1-5) + Coktan se¢meli

Likert + Acik uclu

® Blok 1 — Antrenorlik Felsefesi ve Karar Alma: Antrendrlerin veri kullamimina genel
yaklasimlan, karar alma suregleri
" Blok 2 — Giyilebilir Teknoloji Deneyimleri: ilk deneyimler, 6grenme siireci,
karsilasilan zorluklar
® Blok 3 — Kurumsal Baglam: Kullip/federasyon destegi, meslektas etkilesimi,

kaynak erisimi

® Blok 4 — Sporcu Perspektifi: Sporcularin tepkileri, geri bildirim siireci, motivasyon

etkileri

" Blok 5 — Gelecek Oneriler: Egitim programina yonelik beklentiler, WEARCOACH
projesine katki onerileri
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Ekler

D2.1 Arastirma Raporu

o u oo

Ek C: Giyilebilir Teknoloji Terimler Sozliigii

Bu sozliik, rapor boyunca kullanilan teknik terimlerin Tlrkce karsiliklarin ve kisa
aciklamalarini icermekte olup WEARCOACH egitim materyallerinde referans kaynak
olarak kullanilmak Uzere hazirlanmistir.

Tablo Ek-C: Giyilebilir Teknoloji Terimler Sozlug

Terim (ingilizce) Tiirkce Karsihik Kisa Aciklama

Heart Rate Variability Kalp Atis Hizi Degiskenligi Art arda gelen kalp atislan arasindaki

(HRV) sure farki; toparlanma ve stres
gostergesi

GPS (Global Positioning Kiiresel Konum Belirleme Uydu tabanli konum ve hareket takip

System) Sistemi teknolojisi

IMU (Inertial Ataletsel Olciim Birimi ivme 6lcer, jiroskop ve manyetometreyi

Measurement Unit) birlestiren sensor paketi

ACWR (Acute:Chronic Akut:Kronik Is Yiikii Oram Son hafta ile son ay antrenman yiiku

Workload Ratio) arasindaki oran; sakatlanma riski
goOstergesi

UWB (Ultra-Wideband) Ultra Genis Bant Kapali mekan sporlarinda hassas konum
takibinde kullanilan radyo teknolojisi

LPS (Local Positioning Yerel Konumlandirma Spor salonlari gibi kapali ortamlarda

System) Sistemi kullanilan konum izleme altyapisi

Biometric Data Biyometrik Veri Bir bireye 6zgli fizyolojik veya

davramisgsal 6l¢iimler

Data Literacy Veri Okuryazarlign Verileri okuma, anlama, yorumlama ve
bunlara gore karar alma becerisi

Machine Learning Makine Ogrenmesi Bilgisayar sistemlerinin veriden oriinti
ogrenerek tahmin yapmasini saglayan
yapay zeka dal

GDPR Genel Veri Koruma AB'nin kisisel veri isleme ve koruma
Yonetmeligi standartlarini belirleyen yasal
dizenleme

Ek D: Proje Ortaklarinin Katki Rolleri

Bu arastirma raporu, WEARCOACH konsorsiyumunun tiim Uyelerinin aktif katkisiyla
hazirlanmistir. Her ortadin rapora 6zgl katkis1 asagidaki tabloda 6zetlenmistir.

Tablo Ek-D: Konsorsiyum Ortaklarinin Arastirmadaki Rolleri

Ortak Kurum Ulke Arastirmadaki Katki Rolii

Wellnist Academy Turkiye Koordinatorlik; Turkiye'deki anket ve odak grup yonetimi;
raporun genel derlenmesi ve kalite glivencesi

Vidisport OU Estonya Estonya'daki veri toplama; teknoloji boyutuna iliskin
icerik gelistirme; teknik terminoloji dogrulamasi

Oslo Orcas IF Norveg Norvec'teki anket ve goriisme yonetimi; iyi uygulama
vakalarinin derlenmesi; spor bilimleri igerik katkis

Focus Coaching Turkiye Antrendrliik perspektifinden icerik dogrulamas; Tirkiye
odak grup kolaylastiniciigs; kullanici deneyimi geri
bildirimi

O
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Ekler

Ek E: Proje Zaman Cizelgesiyle Raporun iliskisi

Bu arastirma raporu (D2.1), WEARCOACH proje zaman ¢izelgesinin 5. ayinda
tamamlanacak sekilde planlanmistir. Raporun sundugu bulgular ve 6neriler, dogrudan
asagidaki giktilarin gelistirilmesini bilgilendirecektir:

Tablo Ek-E: Proje Ciktilar ile Arastirma Raporu Béliimlerinin Eslesmesi

D2.1 Arastirma Raporu

Cikt1 Kodu Cikt1 Adh Baglantili Rapor Bélimii  Tahmini
Teslim

D2.1 (Bu Rapor) Arastirma Raporu Tim bolimler Ay 5

D2.2 Egitim Programi ve Moduilu Bolim 3 ve Bolim 5 Ay 8

D2.3 0Oz-Degerlendirme Arag Seti Bolim 4 ve Bolim 5.4 Ay 10

D2.4 WEARCOACH Mobil Bo6lim 3.3.2 ve Bolim Ay 13

Uygulamasi 51.3
D2.5 Pilot Test Raporu Bolim 5.6 (Tasarim Ay 14
ilkeleri)
- O
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