%
= CEPALAC

UNIVERSIDAD DELOS LAGOS ler Encuentro Latinoamericano y del Caribe de

Entrenadores de Atletismo 2025

Entrenamiento Atlético y

Tecnologia

Francisco Gallardo Fuentes
Académico Departamento de Educacion
Universidad de Los Lagos




=ULAGOS
Vinculacion con el Atletismo

A’f—i‘%

2 \3
\.s A |

N




~ULAGOS

FRANCISCO GALLARDO-FUENTES

» PhD. en Investigacion Transdisciplinar en Investigacion
Educativa

* MSc. en Educacion
* Entrenador IAAF Nivel 3
* Entrenador de la Auslandstrainerschule Mainz, Alemania

» Actualmente Académico Titular de la Universidad de Los
Lagos e Investigador de la Agencia Nacional de Investigacion
y Desarrollo (ANID)

FONDECYT CEPALAC

Fondo Nacional de Desarrolio
Cientifico y Tecnolégico




~ULAGOS

Momentos de la Sesion




~ULAGOS

Parte 1. Fundamentos del Entrenamiento Atlético
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(Aguilar, Calahorro & Moral, 2009)
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Parte 2. Del entrenamiento intuitivo al basado en datos.

FONDECYT
Fondo Nacional de Desarrolio
Cientifico y Tecnolégico




~ULAGOS

A pesar de que conocemos con precision las
especificaciones técnicas de cada prueba y las variables
condicionales que las sustentan, estas se expresan en |la

individualidad de cada atleta, configurando un escenario
dinamico y variable que el entrenador debe interpretar
y comprender dia a dia.
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Velocidad.

FONDECYT

M. Greene D. Bailey Montgomery Fredericks

Tiempo Velocidad Tiempo Velocidad Tiempo Velocidad Tiempo Velocidadm/

Parcial m/s Parcial m/s Parcial m/s Parcial s
T. Reaccién | 0.134 0.145 0.134 0.129
0-10m 1.71 5.847 1.77 5.649 1.73 5.780 1.73 5.780
10-20m 1.04 9.615 1.03 9.708 1.03 9.708 1.04 9.615
20-30m 0.92 10.869 0.91 10.989 0.93 10.752 0.93 10.752
30-40m 0.88 11.363 0.87 11.494 0.88 11.363 0.89 11.235
40-50m 0.87 11.494 0.85 11.764 0.86 11.627 0.87 11.494
50-60m 0.85 11.764 0.85 11.764 0.86 11.627 0.86 11.627
60-70m 0.85 11.764 0.85 11.764 0.86 11.627 0.86 11.627
70-80m 0.86 11.627 0.86 11.627 0.87 11.494 0.87 11.494
80-90m 0.87 11.494 0.87 11.494 0.88 11.363 0.88 11.363
90-100m 0.88 11.363 0.90 11.111 0.90 11.111 0.89 11.235
Promedio/T 10.14 10.09 10.06 10.05
po final 9.86 9.91 9.94 9.95
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Table 2. Berlin 2009 IAAF World Championships in Athletics Men's Triple Jump Phase Rates and
Distances Analysis (Hommel, 2009; Bayraktar ve Cilli, 2017).

Hop (m) Step(m) Jump(m) Hop (%) Step (%) Jump (%)

Idowu P. 6.49 541 6.02 36 30 34
Evora N. 6.51 5.41 5.68 37 31 32
Copello A. 6.01 5.77 5.92 34 33 33
Sands L. 6.52 5.20 5.62 38 30 32
Girat A. 6.16 541 5.88 35 31 34
LiY. 6.33 5.24 5.75 37 30 33
Spasovkhodskiy I. 6.47 4.80 5.69 38 28 34
Gregorio J. 6.33 5.10 5.72 37 30 33
Ort. 6.35 5.29 5.79 37 30 33

When Table 2 is examined, it is seen that male jumpers use the Middle East, that is, the
vertical hop and jump technique (hop dominant) dominantly in the average phase ratios and
distances.

Table 3. Berlin 2009 IAAF World Athletics Championships Women's Triple Jump Final Phase Rates
and Distances Analysis (Hommel, 2009; Bayraktar ve Cilli, 2017).
Hop (m)  Step (m) Jump (m) Hop (%) Step (%)  Jump (%)

Savigne Y. 6.49 541 6.02 36 30 34
Gay M. 6.51 5.41 5.68 37 31 32
Pyatykh A. 6.01 5.77 5.92 34 33 33
Topic B. 6.52 5.20 5.62 38 30 32
Smith T. 6.16 541 5.88 35 31 34
Lebedeva T. 6.33 5.24 5.75 37 30 33
Bujin C. 6.47 4.80 5.69 38 28 34
Veldakova D. 6.33 5.10 5.72 37 30 33
Ort. 5.38 4.20 5.04 37 29 34

When Table 3 is examined, it is seen that the Middle East technique is used dominantly in
the average phase ratios and distances in female athletes as well as in male jumpers.
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Table 1. Kinematics parameters of male and female World Championship finalists - Berlin, Daegu, London [35,36,37]

o~ Increase of = Path of the hammer Duration
Male and Female ) E velocity (m/s E E -] % during turns (m) of turns (s)
owesin | EE ) 22 2T 82 | BEl 2l S| BTl Y|E| O®
WCh Berlin, 2009 | 3 g L z = £ = Té: <3 = = = 5 = c £ 5
2 = = = = 3 = = = I = = = I
1 Kozmus 168 |29 ] 26 | 14| 46 282 41,6 10,8 11,1 10,4 12,2 0,62 0,52 0,44 0,48
2 Ziolkowski 167 (32 ] 21| 1,7] 41 27,7 40,8 10,7 10,5 10,7 13,3 0,62 0,50 0,46 0,52
3 Zagomnyi* 179 | 3,1 | 2,0 | 46 - 27,6 423 10,8 10,7 13,9 - 0,60 048 0,56 -
4 Pars 152 [ 53] 1,5 1,0 ]| 45 27,5 445 10,5 9.9 9.9 13,1 0,58 0,46 0,42 0,52
5 Litvinov 157 (42 ] 20| 1,0 | 45 274 39,9 10,4 11,4 10,0 12,3 0,62 0,54 0,44 0,50
6 Esser 168 [ 30 ] 1,6 | 1,0 ] 5.1 275 39,9 93 9,9 10,3 12,9 0,56 0,46 0,44 0,52
7 Haklitis 15,1 36 1 27 1,9 ] 41 274 41,4 11,3 11,0 11,2 12,5 0,72 0,54 0,48 0,50
8 Kryvitski 153 |33 | 25| 16| 46 | 273 402 | 102 | 104 | 109 | 124 | 064 | 052 | 048 | 050
1 Wlodarczyk 153 (47 | 23| 1,1 | 44 278 41,8 10,5 11,5 9,9 12,2 0,60 0,54 0,42 0,48
15 2 Heidler 186 (25 ] 1,6 09 | 44 279 39,1 10,4 9,5 10,2 11,8 0,54 0,42 0,42 0,46
e 3| Hrasnova* | 152 |47 |28 |48 | - | 275 | 376 | 97 | 113 | 126 | - | 060 | 052 | 052 | -
4 Klass 169 | 30 ] 22109 ] 4,1 27,1 423 9.8 10,3 9.3 12,1 0,56 0,48 0,40 0,48
5 Zhang 157 | 48 | 1,8 | 0,9 | 3.7 26,8 39.8 10,9 10,9 10,9 11,5 0,60 0,50 0,46 0,46
6 Lysenko 145 (47 | 26| 14| 34 26,6 41,6 10,2 10,6 10,9 12,6 0,64 0,52 0,48 0,52
7 Cosby* 175 [ 32 | 1,7 | 44 - 26,7 38.6 9.8 9,7 13,8 - 0,56 0,44 0,56 -
8 Clarett 164 (33 ] 27|08 36 26,7 39,5 10,0 10,3 9,5 13,3 0,58 0,48 0,40 0,52
- P
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Abstract:

A prehensi ding of physical fitness across i itive levels is ial in track and
field athletics. Coaches of th typu:ally lop 1 tailored to enhm- perfarm:m:e leve!,s ar
the specific needs of individual imi hysical fitness and ul ly

hrowing per T Fl s i i hether the competitive level of athl may require

different tnmmg demgns Thus, this study aimed to assess and compare the physical fitness levels among
throwers across varying competitive levels, Twenty-eight throwers (20 males, 8 females; age: 18.2 = 2.7 years;
body mass: 89.8 + 15.1 kg;bodyhmghl 178.5 + 9.9 cm) participated in the study. These athletes were

d into three experience groups: mhonal level (n = lo). international level (n = 7), and
international medallists (n = -1 1). During a g camp, pr were
encompassing various aspects of physical fitness. These i ‘the llowing p 20 m
sprint fime, oountcrmovcmat Jump (CMJ) helgh( and power, du long Jump di handgrip isometric
strength, and body Ly was d utilizing y ANOVA. The
results of the study led no signi di for all variables t the three groups (p > 0.03). In
addition, significant lati were found of physical fitness for both male and female
athletes (i.e., body ympositi nnd hysical fitness Thereft in the early stage of throwers
wearly camp), physical fitness might be similar for throwers regardless of their

(ie.
competitive levels. me a pracﬁcal perspective, coaches may design similar training progr for athl
ially in ihc i phase in an attempt to among
hi with i levels. , bady may be a good pmd:dor of physical
fitness in both male and funale thrower athletes.
Key Words: Track and field, athletic performance. skeletal muscle, shot put, hammer throw, javelin
throw.

Introduction

Sport performance in track and field throwing events is influenced by several biomechanical (e.g.,
velocity, angle and height of release of the implement) and biological factors (e.g., lean mass, neural activation,
muscle fibre type composition) (Bourdin et al., 2010; Brumitt ct al., 2014; Leigh & Yu, 2007; Park etal , 2014;
Zaras ct al., 2021). Asscssment of these fac‘tots may provide uscful insights into the athletes training-induced
adaptations and their prey ds for ¢ (Zaras et al, 2016). Scientific literature emphasizes the
significance of evaluating athletes' abilifics at regular intervals since even the most experienced trainers may
struggle to fully comprehend and quantify these variables (e.g.. perceived effort, perceived fatigue, biochemical
and hormonal analysis; di injuries; h and deviations; body composition; quality and
duration of rest: psychology) that affect performance. Therefore, working with efficient and straightforward data
is essential while maintaining scientific validity (Halson, 2014). Moreover, the availability of normative data
552
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Parte 3. Tecnologia al servicio del deporte.
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Tradicionalmente
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Instrumentos para .
monitoreo

- Pulsdmetros -

- Acelerometros

- Software de analisis Biomecanico (Ej.
Dartfish, Kinovea)

- Plataformas en la nube: seguimiento remoto
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AU LA T e El “atleta aumentado” es aquel que
‘ integra biotecnologia, sensores y analisis
digital para extender sus capacidades
fisicas, con apoyo de la ciencia de datos y
la inteligencia artificial.
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Aragtirma Makalesi

Giyilebilir Spor Teknolojilerin Spor

fsmail ONER "=, §
*indnia Universitesi, Sg
*Hakkari Universitesi, §
01

Teknolojinin hizh gelisimi, spor ydnetimini kaklii b
yineticileri, bu yeniliklerle uyum saglayarak is verir
sporcularin performansini daha etkili bir sekilde izl
ihtiyaglara karsilik vererek daha akilli ve etkili str
arastrmamizn amact giyilebilir spor teknoljile
incelenmesidir. Aragtirmada, nitel arastirma metodolo
edilmistir. Aragtirma siirecinde, Sncelikle giyilebilir sp
akademik makaleler, tezler, dergiler, gazeteler ve ki
edilmistir. Elde edilen veriler detayls bir sekilde inc

kullammi ve etkileri Gzerine kapsamh bir d
sporcularin fiziksel durumlarini, performans verileri
izlemeye olanak tanimaktadir
risklerinin azaltlmasina ve iyilesme siireglerinin hizl
spor yoneticilerine ve antrendrlere, takim performan
bilgiler sagladig tespit edilmistir. Bununla birlikte, v
teknolojiye adaptasyon siireci gibi baz zorluklar
teknolojilerinin spor yonetiminde nemli bir rol oy
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Abstract: The integration of maobile applications in sports ha
industry, mdudmp :nh!eaz perfarmﬂ'nme, fan engagement and :
in sports and its signific
continues to advance, the role of mobile apps in the world of spo
appartunities and challenges. The focus will be on how mobile ay
the sports experience. This paper serves as an overview of the cu
e of the it of mobile in shaping th
!(ey wards: mobile technologies, sport, physical activity, applical

ns of mobile

INTRODUCTION

The widespread use of mobile technology has revoluti
solutions to improve athlete performance, engage fans a
address a wide range of needs, from personalized tr:
shaping the future of sports. Mobile technology has noton
their performance but has also changed how fans expe
performance analysis platforms, and interactive fan appl
and accessible. At the same time, apps facilitate sports org
devel in mobile technology enables not only bett

imektedir. Gelecekte, teknolojik dev

unrestricted data access and ¢
sport training and performar
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ABSTR
The rapid development of technology has radically tr
innovations, sports organizations and managers can i
and monitor athletes’ performance more effectively
develapment of smarter and more effective strategies b
i to examine the use and effects of wearable sports t
e d analysis method was preferred by focus

ing and tec
sports and exercise-relatec
motion studies conducted
A— recreational and health-cor
tactical analyses of associa
of a match, just to name a

In an earlier review pi
the authors concluded tha
dm’elnpmi‘n[ of intelligent
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the research process, firstly, academic articles, theses
to wearable sports technologics and sports manageme
The obtained data was examined in detail and a compr
of wearable sports technologies in sports manageme
monitor their physical condition, performance data at
found to help personalize training programs, reduce it
also been found to provide sports managers and coach
Wr.,mmmnd er health, However, some challe
device costs, and users' adaptation process 1o techn
hnologies play an important role in sporis manag
future, with the continuation of technological develop!
find a wider use in sports management and innovatios
of sporis.

v : Sports D
Strategies

* Sorumby Yiazas: Bueayn sonanss yaznn yalnea il adees vl

and real-time analysi

MOBILE APPLICATIONS FOR

ITORING THE PERF(

Training and Fitness Apps:

Mobile applications play a very important role in the
exercise plans, nutrition guidelines and real-time perform
Club) and FitOn empower arhletes to optimize their p
ad of artificial i and machine 1
sophisticated algorithms to provide personalized training
and Strava use data collected through wearable device:
condition, fatigue, and injury potential. Additionally, spor
coaches to track video analysis and improve their strateg

NTC

Picture 1 NTC

Performance Analysis:
Sports analytics applications allow coaches and ath
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Smartphone and Tablet Software Apps to Collect Data in Sport
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Abstract

Background:
smartphone and tablet apps that enable the collection of physiological and biomechanical variables typically monitored in sport
and exercise settings. Currently, it is not fully understood whether individuals collect data using mobile devices and tablets,
independent of additional hardware, in their practice.

Advances in smartphone technology have facilitated an increase in the number of commercially available

Objective: This study aims to explore the use of smartphone and tablet software apps to collect data by individuals working in
various sport and exercise settings, such as sports coaching, strength and conditioning, and personal training.

Methods: A total of 335 practitioners completed an electronic questionnaire that surveyed their current training practices, with
afocus on 2 areas: type of data collection and perceptions of reliability and validity regarding app use. An 18-item questionnaire,
using a 5-point Likert scale, evaluated the perception of app use.

Results: A total of 204 respondents reported using apps to directly collect data, with most of them (196/335, 58.5%) collecting
biomechanical data, and 41.2% (138/335) respondents reported using at least one evidence-based app. A binomial general linear
‘model determined that evidence accessibility (=35, 95% C1 0.04-0.67; P=.03) was significantly related to evidence-based app
use. Age (B=-03, 95% CI -0.06 10 0.00: P=.03) had a significant negative cffect on evidence:based app use

¢ This study that show a greater preference for using smartphones and tablet devices to
collect biomechanical data such as sprint velocity and jump performance variables. When it is easier to access information on

the quality of apps. pracitioners ase more likely 10 use evidence-based apps. App developers sbould seck independent research
tovalidate their apps. In addition, should seek to p 0 the scientific support of their software
in alternative ways.

(JMIR Mhealth Uheaith 2021;9(5):¢21763) doi: 10.2196/21763

KEYWORDS
‘maobile apps: sports: smartphone: mobile phone: questionnaire; survey

1763 JMIR Mhealth Unealth 2021 | vol, 9 iss. 3 | 21763 | p. |
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Parte 4. Algunos ejemplos donde la Evidencia puede

contribuir a mejorar el entrenamiento Deportivo.
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INTERSESSION AND INTRASESSION RELIABILITY AND
VarLipity oF THE My Jump Arp FOR MEASURING
DiFFERENT JuMP AcTIONS IN TRAINED MALE AND
FEMALE ATHLETES
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ABSTRACT

Gallardo-Fuenies, F, Gallardo-Fuentes, J, Ramirez-Camgpilo, R,
Balsalabre-Fernandas, O, Marmee, G Ganiuguen, &, Gatas, R,
Barwnr, W, Loboees, |, Nakamara, FY, o leopiards, M. Inter
session and intrasession reliabiity and validity of the My Jump
app for measunng dilerest ump achions in irgresd maks and
fernala athipten. J Srength Cond Res 30{7 2040-2056,
2016-The purpose of this study was to aralyze the concurent
wahidity and relability ol e FProoe app named My Jump fos
resdunng jump haight i 40-cm drep jorge (DU, counter
movement umps [CMis), and squat jumps {Sls). To do this,
21 male ard Senale athloes lage. 221 = 38 years) com-
pleted B maxmal Dle, CMEs, aed Sle on T soparsle days
which wore ovaluabed using 2 coract plationm and the app
My Jump, devalaped %o calcuate jump height fom Night imea
Lming the high-apesd video recordieg fclity on the Fhoma, &
total of §33 umps were compared using the infrackss core-
lation comllicens DG, Blard Allrar phits, Peamor’s product
meenpnl correlation coalliceen (4, Cronback's algha (a), and
coetficiert of varation {CV). There was almost pedect agroe-
] Babaiie Tha moaguremes Falnamanrts S all jump Reghl
vl (IC0 = 0.97=0.98), with ro dlferances Batwaen the

instrumenis @ > 0U0E; mean difference of &2 cm). Almost
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@il com
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perfoct cormlation was obsorved betsoen the measurement
ratrumants lor Sle, Chle, and Dls {r= 0.86-025], My Junp
shaweed very good wilthin subject relability o = 0.54-0.59; GV
= 38-78) and interday refably ir = 0.06-0.85] for Sls,
Chils, and DU in &l subiecss. Thorefons, the iFhosd app
named My Jump provides rekabie inlarsesaion and inlraseason
datz, as wol as valid measurements for macmal jump height
durry s (e, De) and slew (ie, CMial stralch-shartenng
cycde musce eclions, and durng conceniicanly ecpbsme
musahks ackions {.e., Sls), in both male and fsmale athlobes in
comparison with g profesgionsl comact platioem,

strength

INTRODUCTION
anp perdformance (e, explosive strength) hes a key
role  in argerchic-dominant  (403),  acmobic
dommanant (39), and muxed aerobic-ameerobic ath-
letie disciplines (G0, Jump perfommande his been
related with athletes” competition spcoess (5) and may &l
ferentiate athletes Fom disinet vechnical levels (2,25), In
addition, jump measures can prodict injusy risks (47, werve
a talent identification (23), and replicae explosive compe-
itrve aetivites of athleres (37, Furthermose, the perfarmance
i vertical jumping ean be asmociated with muscle power
(44), meurcoseular Bgue (2642), messbhobe markers of
exerciae performance sach as lactate, smmonia (42), and
epetiel (7], amd with peyehobiologeal indices of percenald
effr (7 Thus, it i mot srprising than the verical jump e
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- Un aumento de la altura maxima de salto vertical suele ir
acompafado con un mejor desempefio competitivo en atletas de

Endurance Masc. Yy Fem. (rRamirez-Campillo, Alvarez, Henriquez-Olguin, Baez, Martinez,
Andrade & lzquierdo, 2014)

- Es creciente la utilizacion del rendimiento del salto vertical (usado
como un indicador de la fatiga neuromuscular) en una variedad

de deportes de resistencia (Boullosa, Tuimil, Alegre, Iglesias & Lusquinos, 2011; Del Coso,
Salinero, Abian-Vicen, Gonzalez-Millan, Garde, Vega & Perez-Gonzalez, 2013; Petersen, Hansen, Aagaard &
Madsen, Muscle, 2007)

La App. My Jump puede ser muy adecuada para evaluar a los atletas que participan en
eventos de tipo explosivo, asi como también para los atletas que compiten en eventos de
resistencia.

FONDECYT
Fondo Nacional de Desarrollo
= Cientifico y Tecnoldgico
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Ante todo lo visto hasta aca, solo queda dialogar sobre:

¢ Cuales son las tecnologias que usan ustedes
en sus procesos de entrenamiento?




