




AUGUST 2019  techniques     1

in every issue

4 A Letter From the President
5 USTFCCCA Presidents

AWArDs

54 2019 Outdoor Track and Field
 Coaches & Athletes of the Year

Contents
Volume 13 Number 1 / August 2019

on The CoVeR:  
Gleb DUDAReV of 
KAnSAS plACeS SeC-
onD in The hAmmeR 
AT 242-5 (73.88m) DUR-
inG The nCAA TRACK & 
fielD ChAmpionShipS 
AT miKe A. myeRS 
STADiUm on JUn 5, 
2019; AUSTin, TX, USA

phoToGRAph by  
KiRby lee imAGe  
of SpoRT phoTo

20

38

30

FeATures

8 Hammer Throw
 The Headache of the “Entry”
 VlADimiR STRelniTSKi

20 The Skill of Focus
 Teaching Track and Field Athletes the Plan
 DR. RiCK mCGUiRe 

38 Sorting Out Periodization
 Good in the Fall, Gone in the Spring
 CoRD SGAGlio

56 Marauder Elite
 Intermediate Hurdling
 miKe ThoRSon







4     techniques  AUGUST 2019

PUbliSher 
Sam Seemes

execUTive ediTor 
Mike Corn 

direcTor oF MediA,  
broAdcASTiNG ANd ANAlYTicS 
Tom Lewis

MeMberShiP ServiceS 
Kristina Taylor

coMMUNicATioNS 
Tyler Mayforth

PhoToGrAPher 
Kirby Lee

ediToriAl boArd 
Tommy Badon, Scott Christensen ,  
Todd Lane, Boo Schexnayder,  
Derek Yush

ArT direcTor 
Tiffani Reding Amedeo

PUbliShed bY
renaissance Publishing llc
110 veterans Memorial blvd.,  
Suite 123, Metairie, lA 70005
(504) 828-1380 
myneworleans.com

USTFcccA 
National Office

1100 Poydras Street, Suite 1750

New Orleans, LA 70163

Phone: 504-599-8900

Fax: 504-599-8909

Website: ustfccca.org

Techniques (ISSN 1939-3849) is published quarterly 
in February, May, August and November by the U.S. 
Track & Field and Cross Country Coaches Association. 
Copyright 2019. All rights reserved. No part of this 
publication may be reproduced in any manner, in 
whole or in part, without the permission of the pub-
lisher. techniques is not responsible for unsolicited 
manuscripts, photos and artwork even if accompanied 
by a self-addressed stamped envelope. The opinions 
expressed in techniques are those of the authors and 
do not necessarily reflect the view of the magazines’ 
managers or owners. Periodical Postage Paid at New 
Orleans La and Additional Entry Offices. POSTMASTER: 
Send address changes to: USTFCCCA, PO Box 55969, 
Metairie, LA 70055-5969. If you would like to advertise 
your business in techniques, please contact Mike Corn 
at (504) 599-8900 or mike@ustfccca.org.

The summer is winding down and most, if not all, of us are in the office 
preparing for the upcoming school year. We will all be welcoming back 
our returning athletes as well as our “newbies” before we know it. 

It’s a great time to start making plans to join us at the Convention 
this year. The 2019 USTFCCCA Convention will be held December 16-19 at the 
JW Marriott Grande Lakes Resort and Spa in Orlando. Visit our website at www.
ustfccca.org for convention details, registration, hotel information and more. The 
work we do at our Convention, and the time that we spend developing ourselves 
as professional coaches, is of the utmost importance to our sports and to our 
student-athletes.

 The 2019 USTFCCCA Coaches Hall of Fame class will be announced soon, and 
I’m sure you are as excited as I am to welcome another outstanding class into our 
coaching Hall of Fame at the 2019 USTFCCCA convention. The finalist for the 
Bowerman have already been announced and I’m especially anxious this year to 
find out who will be taking home the most prestigious honor in collegiate track & 
field when it is announced on the last day of the convention. 

I hope you’ll check the USTFCCCA website frequently throughout the fall for 
ongoing coverage of the Cross Country season, regional and national rankings, 
and postseason awards. Please help the national office by making sure that your 
staff contact information is up to date in the USTFCCCA database. Contact Mary 
in the USTFCCCA national office at 504-599-8900 or mary@ustfccca.org if you 
need assistance with this. 

I want to take a moment to publicly thank Shannon Wright for all her hard 
work during her many years working for the USTFCCCA. Shannon has been an 
extremely valuable member of the national office staff and I want to wish her well 
as she embarks on law school. 

I wish you and your teams a healthy and productive fall season, whether it be 
on the Cross Country course or beginning your preparations for the Indoor Track 
and Field season. 

deNNiS ShAver
President, USTFCCCA
Dennis Shaver is the head men’s and women’s track and field coach at 
Louisiana State University. Dennis can be reached at shaver@lsu.edu

A LETTER FROM THE PRESIDENT
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Connie pRiCe-SmiTh
NCAA Division 1 Track & Field
Connie Price-Smith is the head men’s 
and women’s track and field coach at the 
University of Mississippi. Connie can be 
reached at cmprice@olemiss.edu

miKe mCDowell
NAIA Track & Field
Mike McDowell is the head men’s and 
women’s track and field coach at Olivet 
Nazarene University. Mike can be reached at 
mmcdowel@olivet.edu

ViCKi miTChell
NCAA Division I Cross Country
Vicki Mitchell is the director of track and 
field and cross country at the  
University of Buffalo. Vicki can be 
reached at vam2@buffalo.edu

heiKe mCneil
NAIA Cross Country
Heike McNeil is the head track and field 
and cross county coach at Northwest 
Christian University. Heike Can be reached 
at hmcneil@nwcu.edu

Jim VAhRenKAmp
NCAA Division II Cross Country
Jim Vahrenkamp is the Director of cross country 
and track and field at Queens University. Jim can 
be reached at vahrenkampj@queens.edu

Don CoX
NJCAA Cross Country
Don Cox is the head track and field and cross country 
coach at Cuyahoga Community College. Don can be 
reached at donald.cox@tri-c.edu 

KeVin lASURe
NCAA Division II Track & Field
Kevin is the head track and field coach at Acad-
emy of Art University. Kevin can be reached at 
klasure@academyart.edu

TeD SChmiTz
NJCAA Track & Field
Ted Schmitz is the head track and field coach 
at Cloud County Community College. Ted can 
be reached at tschmitz@cloud.edu

DivisiOn i

DivisiOn ii

DivisiOn iii

nAiA

njCAA

DUSTin DimiT
NCAA Division III Cross Country
Dustin is the Head Men’s Track & Field and 
Cross Country coach at Rowan University and 
can be reached at dimit@rowan.edu

KRiSTen moRwiCK
NCAA Division III Track & Field
Kristen is the Head Women’s Track and 
Field and Cross Country coach at Tufts 
University and can be reached at kristen.
morwick@tufts.edu
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kirby lEE iMagE OF SPOrT

Hammer Throw
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The entry into the first turn 
is the most technically chal-
lenging and the most conse-
quential phase of hammer 

throwing. The use of a rotating refer-
ence frame helps us understand the 
complex mechanics of this phase and 
derive technical recommendations for 
its execution. The byproduct of the 
article is the exoneration of the cen-
trifugal force and other inertial forces 
from the unjust claims that they are 
“fictitious” and thus nonexistent. 

 inTRoDUCTion
A hammer throw consists of two parts, 
in which the hammer is accelerated 
differently: the winds and the turns. 
Every thrower knows how demand-
ing and how important the transition 
between the two parts, the entry into 
the first turn, is. A technical error 
committed during the entry tends to 
amplify in the subsequent phases, 
jeopardizing the whole throw. Two 
errors in the entry are especially seri-
ous and, unfortunately, quite frequent: 
letting the hammer outrun the throw-
er, and not finding a good balance 
while sitting back for the turns. If the 
hammer outruns the thrower during 
the entry, the grave mistake of crash-
ing on the right foot after the single 
support phase is practically unavoid-
able. If the “neutral” position (the 
position the thrower assumes when 
the hammer is passing through its low 
point) is not mechanically balanced, 
keeping a good balance in the subse-
quent phases is problematic.

Although most of the solutions of 
technical challenges in throws are 

The Headache of the “Entry”
VlADimiR STRelniTSKi
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found by the old method of trial and 
error, without a preliminary theoretical 
analysis, having a theoretical model of 
the motion may facilitate the search for 
an efficient technique. The purpose of 
this article is to show how the applica-
tion of classical mechanics may help 
understand some key aspects of the 
entry and improve its execution. In 
our theoretical analysis, we will deal 
with various reference frames relative 
to which the motion of the hammer/
thrower system is studied. We will 
see that sometimes the simplest way 
to find the solution is to examine the 
motion not relative to the stationary 
surroundings (the throwing circle), 
but relative to a reference frame that 
rotates together with the system. An 
additional goal of this article is to dem-
onstrate that the centrifugal force and 
other inertial forces emerging in rotat-
ing reference frames, are legitimate, 
scientifically rigorous tools of analysis, 
contrary to the frequent claims that 
they are not “real” forces, as defined 
by the classical Newtonian mechanics, 
and therefore they do not exist. 

To those readers who will find the 
theoretical part of this article to be 
too boring or too challenging, I rec-
ommend to skip it and go directly to 
Conclusions, where the technical rec-
ommendations based on this theoreti-
cal analysis are presented. 

RefeRenCe fRAmeS AnD foRCeS 
The three Newton’s laws that we use 
to analyze the mechanics of athletic 
motions were established for inertial 
reference frames. Putting it simply, an 
inertial reference frame is the one in 
which the First Newton’s Law holds 
true: “An object stays in the rectilin-
ear motion of constant speed or it is 
at rest, unless it is acted upon by an 
unbalanced external force.” For most 
of the small-scale physical motions on 
Earth, including all the athletic throws, 
the surface of the Earth is a good iner-
tial reference frame. 

The Second Newton’s Law dictates 
that when there is an unbalanced force 
(F) acting on an object, the object 
acquires acceleration whose direc-
tion coincides with the direction of 
the force and whose magnitude (a) is 
proportional to the magnitude of the 
force and inversely proportional to the 

mass (m) of the object. When all the 
involved quantities are measured in 
the same system of units, this law has a 
well-known mathematical form: 

a = F/m.

In classical Newtonian mechanics, a 
force is defined as the pull or push due 
to the interaction of physical bodies, 
and the Third Newton’s Law states that 
two interacting bodies always act upon 
each other with equal opposite forces. 

A reference frame connected with 
any object that moves in a straight line 
with a constant speed relative to the 
surface of the Earth is also an inertial 
reference frame. In particular, if your 
car is moving in a straight line with 
a constant speed, the free objects at 
rest within the car keep being at rest, 
in agreement with the First Newton’s 
Law. However, if the car speeds up, 
slows down, or turns, the free objects 
within it will start to move with accel-
eration opposite to the acceleration 
of the car. It can be shown that the 
magnitude of this acceleration is equal 
to the magnitude of the vehicle’s accel-
eration relative to the stationary sur-
roundings. Note that in mechanics the 
word “acceleration” means any change 
of velocity — a change of its magnitude 
(increase or decrease), or a change of 
its direction. In particular, turns and 
rotations are accelerated motions, even 
if they occur with a constant speed, 
because the velocity changes its direc-
tion. 

The opposite acceleration of a free 
object within an accelerating vehicle 
is not due to any interactions of physi-
cal bodies; it is due to the inertia of 
the object and an accelerated motion 
of the vehicle. Thus, the cause of the 
object’s acceleration relative to the 
vehicle is not a “real” Newtonian 
force. However, following the ideas 
of distinguished post-Newtonian 
scientists of 18th century (especially 
J.-B. d’Alembert) we can broaden the 
definition of force by including in the 
definition anything that causes accel-
eration obeying equation (1). It can be 
proven that with the introduction of 
inertial forces — the forces due to the 
acceleration of the reference frame, 
the motions relative to such a frame 
keep obeying the Second Newton’s 

Law. This is very convenient, because 
in many cases a mechanical problem 
is solved easier when considered rela-
tive to a non-inertial (in particular, 
rotating) reference frame, than relative 
to an inertial frame. Examples of this, 
connected with hammer throwing, will 
be demonstrated below, in Sections 3 
and 4.

But let us first elaborate on the dis-
tinction between the centripetal and 
centrifugal force, a matter of frequent 
confusion among theorists and prac-
titioners of sports. We will do this by 
considering a maximally simplified 
mechanical model of the hammer/
thrower system: both the hammer and 
the thrower’s center of mass (COM) 
rotating uniformly (i.e. with a constant 
speed) in a horizontal plane, around 
the same vertical axis (Figure 1). Note 
that during the turns the thrower’s 
COM is approximately at, or a little in 
front of, the umbilicus. We will exam-
ine the dynamics of this system first in 
an inertial reference frame, connected 
with the stationary ground, and then 
in a reference frame rotating together 
with the system.

In an inertial frame, according to 
the Newton’s First Law, the ham-
mer “wants” to move by inertia — in 
a straight line, in the direction of its 
instantaneous velocity (Vh

 in Figure 1). 
To make the hammer follow a curved 
path, a force is needed. The force (F

cph
 

in Figure 1) is created by the thrower 
who pulls the hammer toward the 
center of rotation (C). This justifies 
the name centripetal (i.e. “seeking the 
center”) for both this force and the 
acceleration (the change of the velocity 
direction) it causes. According to the 
Third Newton’s Law, the hammer pulls 
the thrower with an equal opposite 
force, the reaction force F

r
 = - F

cph
. The 

thrower has two possibilities to coun-
ter this pull: (1) to set the feet firmly 
against the ground and use the friction 
between the feet and the ground to 
prevent sliding in the direction of the 
pull (F

r
); or (2) to let the body rotate 

around the same center (C). To keep 
the thrower’s body in a rotational 
orbit, a centripetal force is needed, 
just like for the hammer. If the thrower 
places his/her COM at an appropriate 
distance from the center of rotation 
(by sitting back), he/she can make the 
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reaction force (F
r
) play the role of the 

required centripetal force. We will see in 
Section 4 how deep the thrower should 
sit back in order to achieve the balance 
of forces. 

Let us consider now the same motion, 
but relative to a reference frame that 
rotates together with the system ham-
mer/thrower (Figure 2). Since every 
point of the reference frame rotates, it 
undergoes, as we know, acceleration 
directed toward the center of rotation – 
the centripetal acceleration. But we also 

know (from the analogy with an acceler-
ating vehicle) that any object in an accel-
erated reference frame is subject to an 
inertial force that imparts to the object 
acceleration opposite in direction and 
equal in magnitude to the acceleration 
of the reference frame. Thus, the inertial 
acceleration of objects in a uniformly 
rotating reference frame is opposite to 
the centripetal acceleration of the frame, 
i.e. it is directed away from the center. 
It is logical, therefore, to call this accel-
eration (and the corresponding inertial 

force) “centrifugal” (i.e. fleeing from the 
center). 

We emphasize that the centripetal 
force/acceleration and the centrifugal 
force/acceleration emerge in two dif-
ferent models of rotational motion: the 
former – in the model using an inertial 
reference frame, and the latter – in the 
model using a reference frame rotating 
together with the system. Note also that, 
while the directions of the centripetal 
and centrifugal force/acceleration are 
opposite, their magnitudes are equal. 

fiGURe 1. foRCeS ACTinG on The hAmmeR AnD 
on The Com of The ThRoweR boTh RoTATinG 
UnifoRmly in A hoRizonTAl plAne ARoUnD 
The CenTeR C; View fRom AboVe. The moTion iS 
ConSiDeReD RelATiVe To An ineRTiAl RefeRenCe 
fRAme ConneCTeD wiTh The GRoUnD. Fcph iS The 
CenTRipeTAl foRCe foR The hAmmeR DUe To 
The pUll by The ThRoweR, AnD Fr = - Fcph iS The 
ReACTion foRCe, whiCh plAyS The Role of The 
CenTRipeTAl foRCe foR The ThRoweR. 

fiGURe 2. SAme AS in fiGURe 1, bUT when 
The moTion iS ConSiDeReD RelATiVe To A 
RefeRenCe fRAme ThAT RoTATeS ToGeTheR 
wiTh The hAmmeR/ThRoweR SySTem. boTh 
The hAmmeR AnD The ThRoweR ARe SUb-
JeCT To An ineRTiAl CenTRifUGAl foRCe, 
FcFh AnD FcFt, ReSpeCTiVely, ThAT pUllS 
eACh of Them AwAy fRom The CenTeR. 
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The magnitude of the centripetal or centrifugal force is given 
by 

 
(2) F

cp
 = F

cf
 = mV2/r = mw2r,

where m is the mass of the rotating body, V is its orbital 
(linear) speed, w is its angular speed, and r is the radius of 
rotation. From equations (1) and (2), the magnitude of the 
acceleration is

(3) a
cf 

= a
cp

 = V2/r = w2r. 

In the following two sections, we will demonstrate how the 
use of a rotational reference frame and of the inertial forces 
emerging in such a frame helps to solve the mechanical prob-
lems of the entry into turns. 

The KinemATiCS of The enTRy 
For the sake of simplicity and taking into account that dur-
ing the entry the orbit of the hammer is relatively flat, we will 
consider here only the horizontal component of the hammer 
velocity.

The thrower accelerates the hammer by pulling it ahead of 
the line that connects the hammer’s head with the instanta-
neous center of rotation (e.g.: Sedykh & Strelnitski 2016; 2018; 
see also Figure 3). At the end of the preliminary winds, just 
before the entry, the thrower aligns the string of the ham-
mer with the direction of the line of the feet, at the azimuth 
of ≈270˚or slightly less (position 1 in Figure 3). Then, by the 
effort of the legs interacting with the support, the thrower cre-
ates a counterclockwise (when observed from above) torque, 
which is transferred to the upper body by the muscles of the 
legs and the torso. The torque turns the shoulders and the 
line of the hammer relative to the line of the feet, bringing 
the hammer’s line eventually to azimuth 0˚ During this time, 
“Point X” (the point of the attachment of the “lash of the 
whip” – the wire and the arms – to the “handle of the whip” 
– the torso) is pulled along a path of “drive” so that the lead 
angle φ between the hammer’s wire and the line connecting 
the hammer’s head with the center of rotation keeps greater 
than zero, which causes the acceleration of the hammer. 
Since during the entry the thrower also sits back, the path of 
drive is an ellipse-like curve elongated in the direction of the 
throw, but here we assume, for simplicity, that it is a circle of 
radius p.

Suppose first that the thrower accelerates the hammer by 
moving Point X with a constant angular speed wd

. Consider 
the motion in a reference frame that rotates around the cen-
ter (C) of the drive circle, with the same angular speed as 
Point X. This would keep the position of Point X relative to 
the reference frame fixed. The parallelogram of forces for this 
caseis shown in Figure 3, for the hammer position 2. The only 
force that acts upon the hammer ball in a reference frame 
that rotates with a constant speed is the centrifugal force F

cf
 

(we ignore the weight of the hammer, because we consider 
only the horizontal component of its motion). If the thrower 
moves Point X so that the lead angle is φ > 0˚ the centrifugal 
force can be resolved into two components: the radial com-
ponent (F

cf
cab) that strains the “cable” (the wire of the hammer 

plus the arms of the thrower), and the tangential component 
(F

cf
t) that accelerates the ball along its orbit. Because of the 

restraint by the cable, the force (F
cf

t) will cause an accelerated 
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rotation of the ball around Point X. This 
rotation is counter-clockwise, which 
means that, relative to the ground, the 
hammer participates in two rotations, in 
the same direction: the rotation together 
with the reference frame around the 
center (C) and the additional rotation 
around Point X, due to the force (F

cf
t). 

Due to this double rotation, the ham-
mer will outrun Point X in azimuth. It 
can be shown that when Point X turns in 
azimuth by a small angle ∆ϑ the string 
of the hammer turns by k ∆ϑ, where k 
is >1 and can be as large as ≈1.2. Thus, 
the hammer will cover and arrive at the 
azimuth 0˚ when Point X has only turned 
by ≈75˚or less. Yet, as seen in Figure 3, 
the modern hammer throwing technique 
requires that during the entry Point X 
cover considerably more, up to ≈180˚in 
azimuth, while the thrower is moving 
towards the “neutral” position and the 
hammer is moving towards its low point, 
at the azimuth 0˚.

We conclude that although the driving 
of Point X with a constant angular speed 
does accelerate the hammer, this regime 
of acceleration is not satisfactory: the 

hammer “untwists” too fast and outruns 
the thrower.

Let us consider now the case where 
Point X is driven with some angular 
acceleration. It is handy to study this 
case in a rotating reference frame as well, 
but it should be a frame that also rotates 
with acceleration, the same angular 
acceleration as Point X. The acceleration 
of the reference frame adds a new iner-
tial force, which is called the Euler force. 
In distinction from the centrifugal force, 
the Euler force is oriented tangentially to 
the curve of rotation. It is directed oppo-
site to the direction of rotation when the 
angular speed of the reference frame 
increases and in the direction of rota-
tion when the angular speed decreases. 
(Compare this with the direction of the 
force of inertia acting on you in your car, 
when you speed the car up or slow it 
down.) The magnitude of the Euler force 
and its sign (positive for the direction of 
rotation and negative for the opposite 
direction) are determined by (4) FEu

= - m 
aα r, where m is the mass of the rotating 
body, r is the radius of rotation, and is 
the angular acceleration, which takes 

its own sign, positive when the speed of 
rotation is increasing and negative when 
the speed is decreasing. 

In Figure 3, the parallelogram of 
forces for the case a > 0 is shown at 
position 1 of the hammer, and for the 
case a < 0 – at position 3. Similar to the 
centrifugal force, the Euler force can be 
resolved into the radial and tangential 
components relative to the direction of 
the string of the hammer, FEu

cab and F
Eu

t , 
respectively. It is seen from the force par-
allelograms that the increase of the drive 
speed (position 1) decreases the speed 
of rotation of the hammer around Point 
X, whereas the decrease of the speed of 
drive (position 3) increases the speed 
of the hammer rotation around Point X. 
Thus, when the thrower speeds up the 
drive, the tangential component of the 
centrifugal force and the tangential com-
ponent of the Euler force are opposite to 
each other, and when he/she slows the 
drive down, these two forces work in the 
same direction. 

How great must the acceleration of the 
drive be in order to make the tangential 
component of the Euler force greater 

fiGURe 3. The SChemATiCS of 
The hAmmeR ACCeleRATion DUR-
inG The enTRy inTo The fiRST 
TURn; View fRom AboVe. The 
ThiCK STRAiGhT lineS Show The 
ARmS – The lefT ARm DURinG The 
ACCeleRATion AnD boTh ARmS by 
The enD of ACCeleRATion. The 
poSiTionS of The ARmS AnD The 
hAmmeR ARe RelATiVe To The STA-
TionARy GRoUnD, bUT The foRCeS 
(ReD ARRowS) ARe Shown AS They 
emeRGe in The RefeRenCe fRAme 
RoTATinG ToGeTheR wiTh poinT X 
ARoUnD The CenTeR C. poSiTionS 
1, (2 AnD 4), AnD 3 illUSTRATe The 
CASeS of ACCeleRATeD DRiVe, Con-
STAnT SpeeD DRiVe, AnD DeCeleR-
ATeD DRiVe, ReSpeCTiVely. The 
CenTRifUGAl foRCe iS pReSenT 
AT All poSiTionS, bUT iT iS only 
Shown AT poSiTionS 2 AnD 4, To 
AVoiD oVeRloADinG The fiGURe.
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than the tangential component of the 
centrifugal force, so that Point X can 
cover a greater azimuth angle during the 
entry than the hammer does? An analysis 
of the parallelograms of forces in Figure 
3 shows that this condition requires the 
fractional increase of the angular speed 
of drive during the entry to be 

where <w
d
> is the average angular 

speed of Point X during the entry, ∆ωw
d
 

is the increase of the angular speed (the 
final speed minus the average speed), p is 
the radius of the drive circle, and r is the 
radius of the hammer’s orbit. If the frac-
tional acceleration of the drive is con-
siderably lower than this, the hammer 
will outrun the thrower, which is bad. 
The opposite case of considerably higher 
drive acceleration is less dangerous. The 
hammer, in this case, will be lagging 
behind, and the thrower will have to 
decelerate the drive while approaching 
the “neutral” position. The deceleration 
will create the Euler force acting on the 

hammer in the forward directed (posi-
tion 3 in Figure 3), which will help the 
hammer to arrive at the azimuth 0˚ time. 

The numerical estimate of the neces-
sary drive speedup given by equation (5) 
is very approximate. The importance of 
this equation is not in this crude quanti-
tative estimate, but in the demonstration 
of the very fact that the driving of Point X 
during the entry must be accomplished 
with a sufficient acceleration. The opti-
mum regime of acceleration should be 
learned by each thrower individually, by 
trial and error.

The meChAniCAl bAlAnCe  
DURinG The enTRy
 The centrifugal force acting on the ham-
mer can be very large. Substituting into 
equation (2) V ≈m/s (the typical speed 
of the hammer at the release of an 80-m 
throw), r ≈1.8m for the radius of rota-
tion, and m ≈7.3 kg and 4.0 kg for the 
men’s and women’s hammer mass, we 
get: Fcf  ≈N and  ≈2000 N, respectively. 
Thus, the centrifugal force acting on 
the hammer may surpass the weight 
of the thrower (~1000 N) by a factor of 
three for men throwers and by a factor 

of two for women throwers. This large 
force is transferred to the thrower’s body 
through the wire and the arms. 

How does the thrower counter this 
force to keep his/her balance? 

The basic answer is given by Figure 
2: the thrower sits back deep enough 
to place his/her COM on the opposite 
side to the hammer relative to the axis 
of rotation, so that the centrifugal force 
acting on the COM of the rotating body 
counters the centrifugal pull from the 
hammer. Using equation (2) for the cen-
trifugal force, it is easy to show that for 
the balance of forces, in the simplified 
setting presented in Figure 2, the radius 
of rotation of the COM for a typical 
thrower (a body mass ~100 kg) must be 
~10-15 cm for a male thrower and ~5-10 
cm for a female thrower. 

 However, the situation shown in 
Figure 2 is a considerable over-simplifi-
cation. The major difficulty in analyzing 
this problem quantitatively for a more 
realistic case roots in the fact that the 
hammer and the thrower rotate around 
different axes (Sedykh & Strelnitski 
2016; 2018). Most of the thrower’s body 
rotates around a more or less verti-

HAMMer THrOW

fiGURe 4. foRCeS ACTinG on The 
ThRoweR ARoUnD The “neUTRAl” 
poSiTion of The enTRy, in The Ref-
eRenCe fRAme RoTATinG ARoUnD 
The VeRTiCAl AXiS oy wiTh The SAme 
AnGUlAR SpeeD AS The inSTAnTA-
neoUS AnGUlAR SpeeD of The SySTem 
hAmmeR/ThRoweR. S AnD n ARe The 
hoRizonTAl AnD VeRTiCAl ComponenT 
of The SUppoRT ReACTion foRCe. See 
TeXT foR oTheR foRCeS.
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cal axis, whereas the hammer (and the 
arms of the thrower) rotate around an 
axis whose deflection from the vertical 
increases from approximately 15-20˚ in 
the first turn to 35-40˚ in the last. The 
most reliable results can be obtained for 
the “neutral” position that the thrower 
assumes when the hammer reaches its 
lowest point. Since the orbit of the ham-
mer in the entry is relatively flat, one can 
assume that in the vicinity of the “neu-
tral” position both the thrower’s COM 
and the hammer rotate approximately 
around the same vertical axis with the 
same angular speed w (Figure 4). In the 
reference frame rotating together with 
the system, both the hammer and the 
thrower are at rest. This allows us to 
study the balance of the thrower using 
the simple condition of static equilibri-
um: mutual cancellation of all the forces 
and torques acting on the thrower’s 
body. 

The forces acting on the hammer and 
the thrower at the “neutral” position are 
shown in Figure 4. The centrifugal force 
(Fcfh

) acting on the hammer and, at a 
lesser extent, the weight of the hammer 
(W

h
), pull the hammer forward (relative 

to the thrower) and downward. Through 
the wire and the arms, this pull tries to 
shift the thrower’s body forward (i.e. to 
the left in Figure 4) and to topple it by 
turning counterclockwise around the 
line connecting the feet. However, if the 
thrower sits back far enough, so that the 
body’s COM projects beyond the area 
of support, then the weight of the body, 
(W

t
), and the centrifugal force (F

cft
) acting 

upon the rotating COM, will try to do the 
opposite: to topple the body clockwise 
and to shift it backward (to the right, in 
Figure 4). If the thrower sits back deeply 
enough, these two forces can effectively 
balance the pull from the hammer. 

Numerical modeling allows for calcu-
lating the conditions of balance in the 
“neutral” position quantitatively, in par-
ticular, to find how deeply the thrower 
should sit back to achieve the balance 
(Sedykh & Strelnitski 2018). Supposing 
that the shins are kept vertical (angle δ 
= 0 in Figure 4), the depth of sitting back 
is determined by the angle between the 
thigh and the horizontal. One general 
result of the modeling is that sitting 
back must be considerably deeper than 
the beginning throwers normally think. 
The typical values of a that balance 

the forces and torques in the “neutral” 
position are 55˚-65˚, depending on the 
thrower’s anthropometric parameters 
and the angle β of “leaning forward.” 
These numbers from modeling give only 
a general idea of how deep the thrower 
should sit back; the actual depth should 
be found individually, by trial and error. 
This experimentation will require some 
courage, because our reflexes are against 
bringing the body’s COM back beyond 
the area of support! However, the throw-
er should be absolutely sure that the pull 
from the hammer will prevent him/her 
from falling back.

As we mentioned in Section 2, it is also 
possible, in principle, to analyze the bal-
ance of forces acting upon the thrower 
and the hammer using a non-rotating, 
inertial reference frame connected 
with the ground. However, a quantita-
tive analysis in such a reference frame 
is more complicated than in a rotat-
ing frame. In addition, the intuition of 
the thrower is more comfortable with 
the picture of the centrifugal force act-
ing on the hammer and trying to pull 
the thrower out of the circle (and thus 
requiring some “countering”), than with 
the picture where the hammer “helps” 
the thrower to keep his/her body in a 
rotational orbit. Actually, in the modern 
technique, the thrower always looks in 
the direction of the hammer, which, psy-
chologically, also binds him/her more 
to the reference frame rotating with the 
hammer than to the inertial frame con-
nected with the stationary circle.

ConClUSion
The entry into turns after prelimi-
nary winds is technically challenging, 
because, while entering, the thrower 
not only has to accelerate the hammer 
(to approximately 2/3 of its final speed), 
but also to arrive at the initial position 
for turns (the “neutral” position) in 
time, when the hammer reaches its low 
point, and to arrive there mechanically 
balanced. We presented here the ideas 
and results of a rather sophisticated 
theoretical analysis of the mechanics of 
the entry, based on the use of a rotat-
ing reference frame. The analysis shows 
that the thrower can satisfy the above 
requirements by an appropriate regime 
of sitting back during the entry. Two 
major conclusions are: (1) the sitting 
back during the entry must be sufficient-

ly accelerated and (2) it must be deep 
enough. A crude estimate of the fraction-
al increase of the angular speed of “Point 
X” (the left shoulder, for a right-handed 
thrower) during the entry is ~10%, and 
the crude estimate of the thigh-to-hor-
izontal angle by the moment of arrival 
at the “neutral” position is ~60˚. The 
concrete regime of acceleration and the 
optimum depth of sitting back should 
be found by each athlete individually, by 
trial and error. 

This article also demonstrates that the 
utilization of a rotating reference frame 
can help to solve mechanical problems 
connected with hammer throwing, and 
that the inertial forces emerging in rotat-
ing reference frames (the centrifugal 
force and the Euler force, in particular) 
are legitimate and effective tools of 
mechanical analysis.
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The skill of Focus
Teaching Track and Field Athletes the Plan
DR. RiCK mCGUiRe 
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whAT Do All CoACheS wAnT?
I believe that what all coaches may 
want more than anything else is 
for their athletes to show up on 
competition day totally “focused” 
to deliver their very best perfor-
mance. Possibly they want even 
more for their athletes to show 
up at practice every day totally 
“focused” to have a great practice, 
because, if they are focused at 
practice everyday, they will have 
a more effective practice. They’ll 
be better athletes because they 
had great practice. Now when they 
show up for competition day, they 
will be better athletes, capable of 
delivering an even better perfor-
mance, and they’ll be really good 
at being “focused” because they’ll 
have been practicing it every day. 
Then they’ll be really focused 
and totally committed to deliver-
ing their very best performance. 
This is what coaches really want. 
Coaches want their athletes to 
bring their Best Focus today, every 
day! (McGuire, 2012)

ThinKinG RiGhT 
Thinking Right in Sport! (McGuire, 
2008) This is the essential under-
standing and message contained 
in nearly everything that I share 
with Coaches and Athletes from 
Sport Psychology. Thinking Right 
in Sport! That is as opposed to 
Thinking Wrong in Sport! It is 
such a simple concept, and yet 
for many, such a puzzle. Thinking 
Right in Sport! It is such a simple 
concept, but one that really mat-
ters. Thinking Right in Sport! It is 
such a simple concept, and when 
all is said and done, it is really 
simple to do. 

kirby lEE iMagE OF SPOrT
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THe skiLL OF FOCus

Nearly all coaches and athletes rec-
ognize that wrong thoughts hurt their 
athletic performance. For any of us, 
wrong thoughts, negative thoughts and 
distracted thoughts get in the way and 
hurt our chance to deliver our best sport 
performance. 

So, if wrong thoughts hurt perfor-
mance, then right thoughts help sport 
performance. In fact, right thoughts, 
positive thoughts and focused thoughts 
help us to deliver our very best perfor-
mance. Thinking Right in Sport matters! 
(McGuire, 2012)

ThinKinG RiGhT iS A SKill
Thinking Right is a skill. And, like all 
skills, Thinking Right can be learned. Just 
like learning the motor skills that define 
the Running, Jumping and Throwing 
that make the sport of Track and Field, 
Thinking Right is learned through proper 
instruction, correct modeling, direct 
personal experiences, and consistent, 
persistent repetition. Track and Field 
Coaches are all about teaching skills to 
their athletes! Coaches can teach, and 
athletes can and will learn the skills of 
Thinking Right!

Focus, and being focused, is Thinking 
Right! Distracted or unfocused would 
be thinking wrong! Track and Field ath-
letes and coaches can learn the skill of 
being totally focused for each jump, each 
throw, each start, each interval, each 
drill…and then being able to Re-Focus 
for the next one. Focus is just a thought. 
Focus is controllable. Focus is just a 
choice. 

Again, thinking is a skill. Just like 
learning sport skills, let’s break down the 
skill of thinking so we can understand 
just how simple this really can become.

• I think my thoughts. You think your 
thoughts. 

• I think my thoughts one at a time. 
You think your thoughts one at a time 
— sometimes many thoughts in rapid 
succession — but, always one thought at 
a time.

• I pick my thoughts. You pick your 
thoughts.

• You can’t make me think anything. I 
can’t make you think anything.

• I am responsible for my thoughts. 
You are responsible for your thoughts.

• If I have a wrong thought, a nega-
tive thought, a distracted thought, a bad 
thought or a thought that I just don’t 
want to have, all I have to do is PICK a 
different thought, a RIGHT THOUGHT!

• If you have a wrong thought, all you 
have to do is PICK a RIGHT THOUGHT, 
and then the wrong thought is gone.

• I control my thoughts. You control 
your thoughts.

Thinking Right is a skill. It is the skill of 
always picking to think a right, positive, 
focused thought. And, to recognize when 
there is a wrong thought, all you have to 
do is pick a right thought, and the wrong 
thought is gone! Wrong thoughts hurt 
performance. Right thoughts help perfor-
mance. We must teach and learn the skill 
of Thinking Right! We must teach the 
skill of Focus! (McGuire, 2012)

Being Focused is a perfect example of 
Thinking Right. So, this is our goal – To 
be able to Focus on every run, jump or 
throw! And, to have the skill to be able to 
Re-Focus for the next! Remember …

• Focus is just a THOUGHT!
• Focus is a SKILL!
• Focus is CONTROLLABLE!

fiGURe 1.

fiGURe 1.
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• Focus is a CHOICE!
• YOU make the Choice! YOU take 

Control!

As Track and Field coaches, when 
we want our athletes to run faster, we 
do more than just yell “run faster!” 
Similarly, with our jumpers, we do more 
than just yell “jump higher” or “jump 
farther.” And, with our throwers, we go 
well beyond yelling “you’ve just got to 
try harder and throw it farther”! In every 
case, we engage in teaching and develop-
ing better skills for running, jumping and 
throwing!

Focus is way more than just 
Concentration. Focus is Being …

• In the Present
• Totally in the Moment
• In control
• Poised
• Composed

• Concentrating
• Ready
• Motivated
• Engaged
• Confident
• Courageous
• Resilient
• Tough
• Able to Re-Focus
• Totally Trusting

Every one of these are important ele-
ments of being in, or having great Focus. 
And every one of these is just a thought. 
Because they are just thoughts, any ath-
lete could have every one of them at any 
time. They are just thoughts, so they are 
just a choice. Thus, Focus can be com-
pletely controlled. Focus is a choice!

Focus is the well spring of “PEAK 
PERFORMANCE”, … of being “IN THE 
ZONE” … and, of “FLOW”! Focus is the 

key to GREAT PERFORMANCE!
Focus is the key to unlocking an 

athlete’s kinesthetic genius and bril-
liant performance. Focus is the catalyst 
for achieving excellence and success. 
Ultimately, Focus is a vital key to per-
forming, to achieving, to qualifying, to 
medaling and to winning!

Thinking comes before performance. 
Performance comes before outcome. 
Thus, to give yourself the chance to per-
form your best, you must have the skill 
and discipline to be Focused first. 

FOCUS is the single most fundamen-
tal skill of all SPORT SKILLS! Coaches 
can teach the Skill of Focus! As Track 
and Field coaches, we pride ourselves 
in being great teachers of skills! We now 
must direct our attention on how to 
teach the skill of Focus!
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TeAChinG The SKill-SeT of foCUS
Now we begin to build the skill of focus. 
There are actually five skills in develop-
ing the skill of Focus. They are …

• Time Orientation – Right Here! Right 
Now!

• Positive Self Talk – Affirmations
• Composure – Maintain Optimal 

Arousal
• Concentration – Find What Matters
• Confidence – It’s a CHOICE!

Time oRienTATion
Focus is being “in the moment” and 
“totally in the present.” Both of these 
describe the Time Orientation of our 
thoughts. The first skill or step in being 
able to focus is having the understanding 
that there is a time orientation in all of 
our thinking. We are either thinking in, 
or thinking about the past, the present or 
the future. See Figure 1.

Figure 1 gives us a good graphic rep-
resentation of this concept of the Time 
Orientation of our thinking. (Reardon in 
McGuire, 2012) The central point is that 
when it is time to perform, our think-
ing must be completely in the present, 
period!

There are certainly times for the ath-
lete’s thoughts to be oriented in the past 
or focused into the future. But not when 

it is time to perform! Many a potentially 
great performance has been compro-
mised or totally lost to thoughts about 
the poor practice session on Wednesday, 
or to the idea of “we’re training through 
this weekend,” or to being tied up into 
emotional knots over worrying about 
qualifying for the championships. In 
each of these cases, having thoughts in 
the past or the future serve to undermine 
great performance in the present!

Getting to the present and thinking 
in the present is really pretty easy. Time 
Orientation can be controlled by asking 
one question, and then, by providing 
the necessary, right answer. This is not a 
magic trick. This is recognizing the need 
to be in the present, and exercising a 
control strategy to get there.

The question: WHERE ARE YOU?
The answer: RIGHT HERE! RIGHT 

NOW!
AND THEN BE THERE – PRESENT IN 

YOUR PRESENT!

poSiTiVe Self-TAlK: AffiRmATionS
Your self-talk is just what you are think-
ing. Your self-talk, is your own conversa-
tion with you. Most important of all, your 
Self-Talk is the MOST INFLUENTIAL 
conversation that YOU ever have. And, 
it is essential that you HAVE POSITIVE 

SELF-TALK!
Negative self-talk hurts sport perfor-

mance. Negative self-talk is thinking 
wrong. Control it. Change it. Choose 
positive self-talk, positive thoughts.

It is important that track and field 
coaches realize that most athletes have 
developed the habit of very negative 
self-talk, negative thinking, particularly 
in the most demanding and challenging 
situations. This means that they have the 
habit of thinking wrong! To deliver their 
very best performance, they necessarily 
must break this bad, self-defeating habit, 
and learn the habit of Thinking Right. 
They must develop the habit and skill 
of AFFIRMING themselves. They must 
regularly use affirmations in their normal 
self-talk.

Affirmations are strong positive state-
ments about yourself! Affirmations are …
Strong … Positive … Rational … Strategic 
… Motivating … and Personal.

Some examples of Positive 
Affirmations would be:

I am Great!
I am Strong!
I am Prepared!
I am Tough!
I am Ready!
I Trust!
I Believe!
I am FOCUSED!
I am Confident that I will Deliver MY 

BEST!
I will DELIVER!
I Will Do My Job!
I Will Bring My BEST FOCUS TODAY!!!

But, before athletes can Think Right 
with Affirmations, they must first HAVE 
affirmations. It is the Coach’s role to 
provide great instruction and encour-
agement for athletes in writing their 
own personal affirmations. Coaches are 
encouraged to use the model and exam-
ples provided here, plus their own per-
sonal experiences and creativity. But, it is 
critical that the Coach help the athletes 
write their own personal affirmations. 
This will increase the probability that the 
athletes will identify with their affirma-
tions, and then actually practice using 
them until they become a habit.

Now when the athletes meet those 
challenging and difficult situations, 

fiGURe 3
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and they need to be Thinking Right 
thoughts, positive thoughts, affirming 
thoughts, they will HAVE those affirma-
tions there to be used!

CompoSURe: opTimAl ARoUSAl
Composure is being in total control of 
YOU, physically, mentally and emo-
tionally, not too high, not too low, 
just right. Controlling one’s compo-
sure is directly related to controlling 
one’s level of arousal. Arousal is your 
level of “up-ness”. Physical arousal 
would be how “pumped up” you are. 
Psychological arousal would be how 
“psyched up” you are. Maintaining 
composure is controllable. Composure 
is just Thinking Right! See Figure 2.

Applying this model, it tells us that for 
any given person, with a given task, on a 
given day, in a given environment, with 
a given set of conditions, there is a given 
level of arousal that will allow for opti-
mal performance. To be able to deliver 
their best performance, each athlete 
must get their arousal level to the exact 
level that is just right for them. If they 
are under aroused, they cannot perform 
at their best. If they are over aroused, 
they cannot perform their best. But if 
they have just the right arousal level, 
then they can deliver their best. Arousal 
level can and must be controlled.

Every person is a little different. 
Every task is different – the shot put 
takes a different level of arousal than 
the 10k. Every day is different, and 
conditions are always changing. But 
athletes must be at the right level of 
arousal to be able to deliver their very 
best performance! That never changes!

Your athletes may not be able to 
immediately identify the exact level 
of arousal that will allow for their very 
best performance. But nearly all of 
them will absolutely be able to identify 
the amount of arousal that is too little, 
too under aroused, and not enough 
for them to perform their best. And, 
they will also be able to identify clearly 
when they are too aroused, really over 
aroused, out of control and unable to 
perform at their best. 

With just a little attention, a little 
instruction, and a little practice experi-
ence, your athletes will absolutely be 
able to identify and get themselves 

into their Zone. Then, as they gain 
knowledge, awareness and trust in their 
skill, they can then narrow their Zone, 
shrinking their tolerance for error, and 
increasing the probability that they will 
deliver their very best possible perfor-
mance. 

Controlling optimal arousal is a 
primary skill in being FOCUSED. An 
athlete cannot perform at their best 
unless they are at their optimal level of 
arousal. Optimal arousal is a result of 
Thinking Right! It is just a skill! It can 
and must be learned and controlled!

ConCenTRATion: finD whAT mATTeRS!
Concentration is all about finding the 
right information and then staying 
focused on it. For every track and field 
athlete in their competition setting, 
there is a lot of information available. 
Some of that information is RELEVANT 
to their task at hand. This information 
MATTERS!

But most of the information available 
is IRRELEVANT to what they are doing. 
This information does not matter and is 
just a potential distraction.

Concentration is simply the skill 
of finding WHAT MATTERS and then 
staying FOCUSED on that, period! See 
Figure 3.

This model suggests using a four-step 
routine. Your first step should be to 
observe everything during pre-com-
petition warm-up. See it all, the things 
that do matter and the things that don’t 
matter. As competition time approach-
es, allow your attention to draw to only 
the things that do matter. The other 
stuff just goes away. Your concentration 
is beginning to narrow.

It’s time to go! What’s your job? 
Focus on just a couple of key strategic 
cues. Your concentration is becoming 
very narrow, very focused.

Visualize and see yourself perform! 
See it again, so powerfully that you can 
actually feel it. This is the connection 
to your kinesthetic genius. If you can 
feel yourself perform before actually 
performing, your concentration is really 
FOCUSED! 

There are no distractions! You are on! 
You are ready! What is left to do?

GO … TRUST … DELIVER!!
Just like in the learning process of 

any of the physical skills, at first think-
ing about this routine, taking each 
step, will at feel awkward. Athletes may 
think things like “I don’t like thinking 
this much.” They will even believe that 
it is making them perform worse, not 
better. They will be tempted to give up 
after the first 5-6 attempts. This is nor-
mal. They are in the cognitive stage of 
learning, where they are thinking about 
ever step. They just haven’t repeated 
this skill enough yet!

Don’t give up! They will need at least 
100 trials, maybe even 500, before they 
have formed and fully learned and 
internalized the skill, before it becomes 
a well- learned skill. But, unlike physi-
cal skills, they can do 100 trials of a 
mental skill in a very short time. There 
is no fatigue factor. You can even get 
as many as 1000 trials done easily in a 
week. Stick with it and they will have 
learned and developed the skill of 
Concentration!

Once it becomes a well-learned 
skill, they can condense the routine 
into one continuous thought – “See it! 
Feel it! Trust it!” This becomes their 
Concentration mantra and powerful 
affirmation, repeated over and over 
again. 

“See it! Feel it! Trust it!” See it! Feel it! 
Trust it!” “See it! Feel it! Trust it!”

When you have Concentration, there 
are no distractions. Concentration is a 
way of thinking. Concentration is total-
ly controllable. Concentration affects 
optimal performance. Concentration 
is simply a choice. Concentration is 
Thinking Right! (Vernacchia, McGuire 
and Cook, 1996).

ConfiDenCe: iS A ChoiCe!
Confidence is just a thought. 
Confidence is not contingent on any-
thing else. Confidence is just a thought. 
And, just like any other thought, 
Confidence is a CHOICE! If you want 
Confidence, just CHOOSE to think 
CONFIDENCE! (McGuire, 1999)

Confidence is just a thought. 
Confidence is controllable. Confidence 
is a skill. Confidence is a Choice! 
And, Confidence is YOUR CHOICE! 
Confidence is Thinking Right! Choose 
to think and have Confidence! It is that 
simple!

THe skiLL OF FOCus
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ConfiDenCe iS ReAlly Two ChoiCeS!
Confidence is a very important and 
impacting skill! Confidence is not a 
trick! And, it is not magic or good luck! 
It is a skill! Choosing to be confident 
is really based upon making TWO 
CHOICES!

Choice #1 – Choose to become more 
COMPETENT!

Athletes must choose to invest them-
selves in getting lots better! Choose 
to practice well. Choose to increase 
their strength, speed, endurance, agil-
ity, techniques, knowledge, under-
standing and mental skills. They must 
choose to get better. Choose to be more 
COMPETENT! COMPETENCE BUILDS 
CONFIDENCE!

Choice #2 – Choose to Focus on your 
PERFORMANCE!

Everyone wants to win. And, if win-
ning is important to you, then there 
is a good chance that you might have 
reason to worry about losing. Worrying 
is the opposite of being Confident. And, 
lack of Confidence hurts performance. 
Lack of Confidence is Thinking Wrong.

In every competition, the best 
chance that you have for getting what 
you want is to PERFORM YOUR BEST. 
Performance always comes before out-
come. 

Having Confidence in yourself that 
you can deliver ALL THAT YOU ARE 
CAPABLE OF DELIVERING, will give 
you a better chance of getting out all 
that you have inside. Confidence has 
a positive impact on performance. 
Confidence helps performance! 
Confidence is Thinking Right.

PERFORMANCE comes before 
OUTCOME! Choose to FOCUS on 
your PERFORMANCE! Choose to be 
CONFIDENT that you can and you will 
DELIVER your BEST PERFORMANCE!

Confidence is just a Thought … thus, 
Confidence is a CHOICE!

The plAn – neXT, The DeliVeRy
In this first article, we have laid the 
foundational understanding that 
FOCUS is a fundamental sport skill. 
And, like all skills, the skill of Focus can 
be both taught and learned! We have 
identified that in fact, there are five spe-

cific individual skills that comprise the 
“skill set” of Focus, just like many skills 
comprise the skill sets of the high jump 
or the shot put. These five skills give us 
the plan for teaching our track and field 
athletes how to learn to Focus.

In the next issue of Techniques, we 
will continue with “Teaching Track and 
Field Athletes the Skill of Focus: Part 2 
– The Delivery.” There we will describe 
how the Coach can take Focus to track 
practice everyday, and how these five 
skills of Focus can become integrated 
into the daily routines of every athlete 
and every coach. This is what we do 
with all of our other track and field 
skills! 

What does every Coach want? For 
every athlete to show up on the day 
of competition totally FOCUSED and 
intending to deliver their very best 
performance! FOCUS is a skill! Track 
and Field Coaches are great teachers of 
skills! That’s what we do!
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T his article is meant 
to help new and 
developing coaches 
understand the basic 

concept of periodization and 
progression of training. We will 
also look at key components 
that can influence training and 
progression from a big picture 
point of view. The information 
that will be discussed is noth-
ing new as far as concepts are 
concerned, they have existed 
for decades. These concepts 
have remained relevant for 
this amount of time because of 
their importance in the facili-
tating high performance train-
ing. In better understanding of 
these basic concepts, you will 
be able to create a more pro-
gressive and productive train-
ing system.

Periodization for the purpose 
of this article can be defined as 
a systematic approach to the 
progress of training. My goal is 
to help educate and motivate 
coaches to become better and 
think more critically. The ulti-
mate object here is to quantify 
a few common errors in peri-
odization and help offer ideas 
and concepts that can be used 
to help prevent some of these 
issues and improve training 
overall.

Let’s begin with the basic 
concept of training. The model 
below is based on General 
Adaptation Syndrome or (GAS) 
which was originally developed 
in 1936 by Hans Selye. This 
premise states all athletes begin 
at a certain biological state. 
Once a stimulus is applied, 
fatigue will set in. When the 
individual recovers, they do 
so to a new level of fitness if 
allowed. This is the basics of 
all training. What makes this 
difficult is ensuring we are 
applying the correct stimuli 
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and the introduction of outside variables. 
These variables can come in many forms, 
which we will discuss later in the article. 
However, it is because of this that I rec-
ommend controlling or being aware of as 
many of these variables as possible. This 
will allow you to make better, more edu-
cated decisions in training

stages:
stimulus 
This begins the cycle. Stimulus comes in 
many forms, it does not solely stem from 
training. The human body cannot differ-
entiate between stressors, or stimuli. This 
means that anything that takes the body 
out of homeostasis, whether psychological 
or physiological, will cause fatigue to some 
degree. This fatigue will come at the tissue 
level, rather than the organ or system level. 
It is imperative that we as coaches recog-
nize this and address it by taking inventory 
of our athlete’s daily life accounts. This 
will allow us to limit possible variables that 
can influence training and training results. 
Consider asking your athletes how they 
are doing prior to a workout or run. If they 

seem distressed, it would be advantageous 
to reduce the volume or intensity of the 
days training. If not properly identified 
and adjusted for, these external stressors 
paired with the training can cause unde-
sired training and performance outcomes. 
The second portion of stimulus is applica-
tion time. As shown above, applied to early 
or too late we will not gain the desired 
training outcome. 

reCovery
Possibly the most over looked and under-
appreciated portion of training, recovery 
is the time in which the athlete adapts 
to the stimuli. There are many variables 
to this, such as the individual athlete’s 
inherent ability to recover. These next few 
variables are very well known, but because 
of their level of importance, they must be 
noted. The nutrition of the athletes, and 
when and how much they are consuming. 
Ideally the window of nutrition post work-
out is 30 to 90 minutes. The further away, 
the less gains will occur. It is also ideal 
to consume protein and carbohydrates 
for this meal or snack. Along with these 

key nutrients, hydration is also vital. Yet 
another major impact on recovery is sleep. 
It is during our first rapid eye movement 
cycle that we release the highest amount 
of human growth hormone in the body 
which is crucial in recovery. Also, during 
sleep we replenish our glycolytic storage in 
the liver which generally takes eight hours 
to replenish. These are all factors that 
must be considered when educating your 
athletes. The more of these variables we as 
coaches know the better we can address 
training and progress of our athletes. It is 
in the neglect of outside variables we miss 
key factors that will deter recovery and 
results in less than ideal performance.

adaption 
During this section, we see the true results 
of the training. At this point the athlete 
has adapted to the training stimuli we 
implemented. There is no definitive time 
line for this. The best way to quantify this 
is to know your athletes. One rule devel-
oped by Bill Bowerman was the Hard-Easy 
approach. This approach pairs a hard day 
of training with an easy day following it for 
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recovery. In essence this may work, but 
again with external stimuli and different 
athletes you must be tailoring the training 
accordingly. 

timing
Timing must also be taken into account. 
When the stimuli is applied; applying a 
new stimulus too early or too late will 
result in less than ideal effects on training. 
The proper time to apply a new stimulus 
will depend on several variables. A few of 
those variables include: the individual ath-
lete and their adaptability, the prior train-
ing stimulus and its potency, and finally 
any external stressor that may reduce the 
ability to recover. Communication and 
proper notation of athlete’s progress can 
be vital in implementing proper timing of 
new workouts and training. 

Now that we have identified the basic 
principle of training and the major compo-
nents, let’s think periodization! The sim-
plest way to think of this is a continuum of 
improvement as the year(s) develop. There 
are many types of periodization and ways 
to approach it. This article is not geared 
toward a specific one, and rather the 
proper progression of training in general. 
The goal should be to gain fitness as the 
year(s) develops. Unfortunately periodiza-
tion does not always happen that way, and 
what we are left seeing is more like the 
diagrams above.

over training   
Let’s take a look at both of these figures 
and identify how they progress. Tracing 
our Over Training graph, we see an incline 
in fitness during the Fall season followed 
by our highest level of fitness during the 

Winter season and eventual decline in 
Spring. To clarify, this is just a simple 
model: the peak level of fitness and decline 
may occur at any point in the year, and 
these seasons were chosen for conve-
nience. The main cause of this Graph is 
over training. Reading the graph we see 
a preliminary ability to handle the work 
load applied and improvement occurs. 
However, without proper recovery the 
athlete eventually stagnates and finally 
ends with a decrease in fitness due to their 
inability to recover. This would be closely 
related to over training syndrome, when 
the athlete is training at too high of a level 
without the ability or opportunity to recov-
er. Consider what we just discussed in the 
previous portion as it pertains to stimulus, 
recovery and adaptation and how they are 
the building blocks of periodization.

The Stagnation graph portrays a slightly 
different story. Again, we see an increase in 
fitness during Fall and a plateau to stagna-
tion during the Winter. The main differ-
ence between the Stagnation graph and 
the Over Training graph is the decline in 
fitness does not occur. Instead, as the title 
indicates, we see stagnation and no further 
improvements in fitness. The main cause 
of stagnation is the lack of new stimulus 
in training. This will create a reduction in 
adaptation, eventually resulting in stagna-
tion. 

There are many other examples of 
improper periodization resulting in poor 
performances, but these two models are 
the most common. I am certain that you 
can think of at least one team that has had 
one of these two unfortunate outcomes.
It may even be your own. Remember, we 
must first identify an issue before we can 

begin to solve it. With that in mind, the 
next section of this article is geared toward 
some fundamental rules that can help 
solve and prevent these periodization mal-
functions from happening. 

Fundamental rules oF training
rule oF diminishing return
In order to continue to develop and gain 
fitness you must increase/vary the stimu-
lus. If you continue to use the same stimu-
lus all year without any modifications, the 
body will no longer adapt and fitness will 
eventually decline. This we saw in primar-
ily in the Stagnation graph. By allowing for 
variety in your program, you will create 
not only new/different stimuli physically 
but also keep athletes engaged mentally 
as well. Just remember to make sure 
everything you are doing is for a specific 
purpose. Adding variety at the cost of func-
tion is never acceptable! Nor will it create 
desired results.

example
If you take a non-runner and have them 
run one mile a day for a week, they will 
become sore. If you have that same non-
runner continue to run one mile a week for 
several weeks the soreness will dissipate 
and the run will become effortless. It is as 
the body adapts to the stimulus we begin 
to see a reduction in gains, eventually if 
the stimuli does not change, there will no 
longer be any gain in fitness. During this 
time we must implement a new stimulus. 
The most basic forms of this are volume 
(increase the distance) intensity (Run fast-
er) and rest (reduce the break in-between 
reps or sets). Through the manipulation 
of one of these three stimuli, we create a 
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new need for adaptation. Ensure you know 
which variable you are manipulating. Also, 
focus on manipulating one at a time or it 
will be difficult to quantify which manipu-
lation is producing what result. 

rule oF reCovery
As demonstrated in the GAS model, the 
function of recovery is vital to obtaining 
a new level of fitness. Another main rea-
son we see athletes do well in the fall and 
begin to stagnate and finally decline by the 
spring is the lack of recovery. This rule can 
affect both graphs, but primarily we see 
the rule of recovery in the Over Training 
Graph. Without proper rest in-between 
bouts of training, all athletes will eventu-
ally break down, and fitness goes from 
stagnation to decline. One reason they 
have success in the fall and part of winter 
is over training has not yet fully set in. The 
three main outcomes of overtraining are 
injury, illness and decline in performance. 
There are a few potential warning signs 
that over training is setting in. One of them 
is a higher resting heart rate. Your body is 
working harder to maintain homeostasis 
and causes this higher resting heart rate. 
It would be advised to record resting heart 
rate at the beginning of the year and check 
periodically. Increased fitness will lead 
to a decrease in resting heart rate, not 
an increase. Two, due to lack of energy, 
these athletes become more susceptible 
to getting sick. If one of your athletes is 
constantly falling ill to the common cold, 
they might be over training. The best way 
to approach this rule is when in doubt, 
rest! It is always better to under train than 
over train. 

rule oF individualization
Every athlete responds to training differ-
ently. With this in mind you must train 
each athlete as the individuals they are. 
Focus on the demands of the events to 
begin, but never lose sight of the individu-
als you are coaching. Identify your ath-
lete’s strengths and build off them, know if 
they are a runner or a pusher for the 100m 
or if they rely on speed reserve or strength 
for the 800m, these are just a few examples 
of subtle differences that make a huge 
impact on training. One size does not fit 
all, and cookie cutter systems only work 
so well on some athletes. The prestige of a 
Coach should be based on their coaching 
window. This refers to the spectrum of ath-

letes a Coach can cultivate performances 
from. This spectrum ranges from one trick 
ponies who rely on talent to get results 
to Coaches that are capable of producing 
performance from any athlete willing to 
put in the work.

theory oF alloCation prinCiple 
This starts with the five main motor per-
formance abilities which are: endurance, 
strength, speed, coordination and flex-
ibility. The allocation principle states that 
when increasing one of these five motor 
performance abilities we lose out on the 
potential for another. Putting it simply, 
you cannot train successfully to be a world 
class sprinter and marathon runner at the 
same time. With this in mind, it is crucial 
to consider the demands of the event and 
train accordingly. 

train Consistently 
Surprisingly, this concept is not always 
considered during the planning phase. 
Remember it is in consistency that we find 
true adaption and progression in training. 
Without a consistent regiment of training, 
it can be very difficult to determine what is 
and what is not working in training. Also, 
without consistency, we lose a lot of ben-
efits that come from the accumulation of 
training. Some adaptations take months 
and even years of constant training to 
achieve. It is only with quality consistent 
training we can perform at the highest 
level. It is important to ensure breaks and 
transitions between seasons as they are 
significant for recovery both mentally and 
physically. The big concern is their dura-
tion. These breaks and transitions should 
not cause an abundance of fitness loss.

have a master plan
Think of training as a road trip, the desti-
nation being your big competition. Once 
you have your destination, you can begin 
to chart a course, working backwards from 
your big competition to the start of the 
season. This is meant to serves as an out-
line, not a definitive route. Along the way 
you will need to make changes, just like 
any road trip. Be flexible, be adaptive, and 
you will make it. 

have a ContingenCy plan, have two
Always have a contingency plan. The 
science may indicate that your athletes 
have recovered from a training session or 
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prepared for a specific workout, but once 
warm up starts or after a few reps, the 
results or their form may tell a different 
story. Coach what you see — after all, it is 
about individual athletes, not reps or sets. 
Another consideration for your training is 
the weather, it will not always cooperate 
with your plans so be prepared to make 
changes. Bottom line: be adaptable. Do 
not be adapt and, like the dinosaurs, you 
will perish. 

good notes
This final rule may seem off base from the 
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others but it truly is vital. Having detailed 
notes is fundamental for writing and track-
ing training. These notes will help create 
a baseline, giving you something to build 
off and reflect on. This is imperative to see 
if the training is working or not. If athletes 
are progressing properly, the results in 
workouts should reflect this. Remember, 
without proper notation and record keep-
ing, it can be very difficult to know what is 
and what is not working for each athlete. 

ConClusion
Understanding of the basic concepts of 

training along with the utilizing these 
fundamental rules is a sure fire way to 
facilitate successful training. It is generally 
when we step too far from the basics that 
we lose sight of our ultimate goal, which is 
improvement. As you begin to plan train-
ing for the next season, or for your current 
season, consider these rules and lessons. 
Remember progression, not regression. It 
is easier to reverse a mistake early, but we 
must identify it as that! Finally, keep learn-
ing and asking questions!  

Cord sgaglio is the head men’s & women’s Cross 
Country CoaCh and assistant men’s & women’s 
traCk & Field CoaCh at limestone College.

Cord sgaglio is the head men’s 
& women’s Cross Country 
CoaCh  and assistant men’s & 
women’s traCk & Field CoaCh 
at limestone College.
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Intermediate 
Hurdling
mike thorson

The 400-meter hurdle 
race for men and 
women is the most 
demanding of the 

hurdle-sprint events. It requires 
a combination of speed endur-
ance and hurdling skills to 
go along with a very planned 
and unique stride pattern that 
demands a very special focus 
throughout the one-lap race. 
The race consists of 10 hurdles 
placed 35 meters apart with a 
45 meter run to the first bar-
rier and a 40 meter run-in. The 
hurdle heights are 91.5 cm (36”) 
for men and 76.0 cm (30”) for 
women. The difficulty in the 
race comes from a large margin 
for error, which is minimized 
by adopting and rehearsing a 
specific race plan that meets all 
situations. 

The necessary qualities for a 
successful, elite 400 meter hur-
dler include:

KINESTHETIC ABILITY—
The athlete must have the abil-
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ity to modify and adapt the race plan due 
to weather, lane assignment and prior 
technical issues during the course of the 
race.

RACE PLAN—A definite race plan with 
the correct pattern, pace and 200-meter 
differentials must be trained.

SKILL—The required hurdling skills 
must be trained, with the hurdler train-
ing to competently hurdle with either 
leg.

SPECIAL ENDURANCE 1 AND 2—The 
athlete must be trained as a sprinter with 
the ability to perform very well in the 
open 200 and 400 meter events. There 
are also elite 400 hurdlers who are very 
competent in the 600 meters and above 
and carry out a modified middle distance 
training schedule.

***The 400 meter hurdles can be bro-
ken down into four distinct areas:

1. Start and approach to the first 
hurdle

2. Hurdle Clearance
3. Stride Pattern/Running Between the 

Hurdles
4. Run-in
    

 start and approaCh to the First 
hurdle

==Elite male hurdlers will use 20-22 
strides to the first hurdle.

==Elite female hurdlers will typically 
employ 22-25 strides to the first hurdle.

==The lead leg will be in the back 
block if the hurdler uses an even number 
of strides to the first hurdle. The trail leg 
will be in the back block if the hurdler 
uses an uneven or odd number of strides. 

==The athlete must be prepared to 
make adjustments in the block place-
ment to overcome and deal with adverse 
weather, track conditions and the various 
demands of running in different lanes. 

==The acceleration and stride patterns 
to the first hurdle are critically important 
in order to establish the proper rhythm 
and stride pattern between hurdles. 

==The number of strides to the first 
hurdle must be predetermined through 
practice and rehearsed repeatedly in 
training.

==A 21-step approach to the first 
hurdle will typically result in a desired 
13-step stride pattern between hurdles.

SelecTed SegMenT

==A 22- step approach to the first hur-
dle will likely lead to the hurdler elongat-
ing or “reaching” for a 13-step stride pat-
tern due to a slightly shorter stride length 
between hurdles one and two. 

==A 20-step approach by males will 
usually require a hurdler to “chop” his 
step to get an effective 13-stride pattern 
to the second hurdle. 

==A 23-stride approach will normally 
result in a 15-step pattern.

== The following chart can be used to 
determine the optimal number of strides 
to the first hurdle and the resulting stride 
pattern between the barriers:

21 Strides to First hurdle—13 Strides 
Between

22 Strides to First Hurdle—14 Strides 
Between

23 Strides to First Hurdle—15 Strides 
Between

24 Strides to First Hurdle—16 Strides 
Between

25 Strides to First Hurdle—17 Strides 
Between

==The acceleration pattern (approach) 
for the first 30 meters of the 45 meter dis-
tance to the first hurdle will be very simi-
lar to that of an open 400 meter sprinter.

==The hurdler must begin to focus on 
the adjustments that need to be made 
for an effective hurdle one clearance at 
approximately 30 meters. 

==Touchdown times will range from 
5.8 to 6.2 for men and 6.1 to 7.0 for 
women for the first hurdle. Coaches 
and athletes should make use of the 
touchdown charts and time first hurdle 
touchdown times on a regular basis. It is 
critical that a hurdler be very, very con-
fident in his or her first hurdle clearance 
because that sets the tone and stride pat-
tern for the race.

==It is very useful to count the number 
of strides to the first hurdle, counting the 
trail contacts only to ease the counting 
difficulties. For 21, 23 and 25 strides the 
trail leg will contact the track 11, 12 and 
13 times, and for 22 and 24 strides it will 
make contact 11 and 12 times respec-
tively. 

==It is very useful to both coach and 
athlete to make use of video and touch-
down times to analyze not only the first 
hurdle clearance and approach, but the 

entire stride pattern for the race.
==A useful tool to determine the num-

ber of strides to the first hurdle is to put 
a mark on the track at approximately 
43.40 meters from the start and have the 
athlete attempt to hit it with the desired 
takeoff without a first hurdle present. 
Tape or some other item can mark the 
location of the first hurdle at the 45 
meter mark. 

==Some corrections that can be made: 
If a hurdler is too close to hurdle 1, he or 
she can take a short step from the blocks, 
obtain the upright sprint position quickly 
and take five or more shorter strides. 
This will typically solve the problem of 
running up on the hurdle. If the hur-
dler is too far away from the first hurdle 
(which is more often the problem), the 
athlete should add a stride by driving 
from the blocks with 4-5 short strides. 
The coach will have to experiment to 
determine the number of short strides.  

hurdle ClearanCe
The basic mechanics of hurdling apply 
in the 400 Hurdles. It is a serious mistake 
to neglect the technical aspects of inter-
mediate hurdling because of the lower 
heights. Although the hurdles are lower, 
the fatigue factor the hurdler faces will 
magnify the technical errors.

Points of emphasis in the 400 Hurdle 
clearance:

**The hurdler, leading with the knee, 
with an erect “hips tall” posture, should 
strive to accelerate the last few strides 
into the hurdle. A loss of speed, braking 
and increased number of strides typically 
results if the center of mass drops and 
the athlete does not accelerate into the 
hurdle. 

**The last stride to the hurdle should 
be quicker and shorter, with a quick lead 
knee initiating the take-off. The quick 
lead knee results in a delayed trail leg 
where it basically obtains full extension 
at the take-off.

**The low hurdle height requires less 
body lean and the hurdler does not need 
to raise the center of mass as high. The 
trail leg will clear the hurdle in a lower 
plane, but it must continue to drive 
forward and upward for the hurdler to 
return to good sprint action/form off of 
the hurdle. 

**The goal of the hurdle clearance 
stride is to “make it another sprint 
stride” with a slight deviation to negoti-
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SelecTed SegMenT

ate the hurdle. The 400 Hurdler does not 
need to be nearly as aggressive in attack-
ing the hurdle as a sprint hurdler.

**A complete recovery of the trail leg 
and the continuation of the knee drive 
forward and upward will ensure an active 
landing and continue efficient sprint 
action.

**Rotation problems are often caused 
by reaching too far with the lead arm and 
are certainly magnified on the curve. The 
trail leg arm should deviate as little as 
possible from normal sprint mechanics.

**The athlete should be instructed to 
hold breath for three strides before and 
after each hurdle. 

stride pattern/running
Between hurdles

There is no substitute for actual experi-
ence and race simulation for the training 
of the stride pattern between hurdles. 
The more frequently the athlete can 
compete in an actual race, the more 
efficient the stride pattern will become. 
Some considerations in the training of 
the stride pattern:

**The ideal stride pattern would be an 
odd number of steps between all hurdles. 
The 13, 15, 17, 19 stride pattern assures 
that the hurdler will take all the hurdles 
with the same left leg.

**The even number stride pattern will 
force the hurdler to alternate consecutive 
hurdles.

**The hurdler who leads with the left 
leg will have a definite advantage, with 
less distance to run and the fact that no 

adjustment needs to be made with the 
hurdler “squaring up” to the hurdle. A 
right leg lead will require the athlete to 
run further out in the lane and can cre-
ate undesirable rotation upon landing. 
Thus, all developing hurdlers should be 
taught to use the left leg lead and have 
the ability to alternate when factors such 
as weather dictate that. That being said, 
there have been a number of great world 
class hurdlers who have employed a right 
leg lead. 

**It will be very rare that an athlete 
will be able to take an “odd” number of 
strides for the entire race. Nearly all hur-
dlers will be forced to make a transition 
to a greater number of strides between 
the hurdles due to fatigue. This transi-
tion takes place when the fatigue causes 
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the hurdler to change to a shorter stride 
length resulting in the addition of 1-2 
more steps between hurdles. 

**This transition will, according to 
most authorities, occur at the seventh 
hurdle, but earlier obviously for less 
experienced hurdlers (Hurdles 5 or 6).

**There are three forms of transition 
according to most coaches:

1. The best transition is called single 
alternate, where the left leg lead hurdler 
switches from 13 to 14 strides, requir-
ing the hurdler to hurdle with a right 
leg lead over every other hurdle for the 
duration of the race.

2. Paired Alternate Transition—In this 
transition, the left leg lead hurdler who 
is using 13 strides would take 14 and 
use the right leg, and then switch back 
to 14 to return to the left lead leg. The 
race would be finished with 15 strides, 
thus enabling the hurdler to return to 
the left leg lead.

3. Double Stepdown—typically used 
by inexperienced hurdlers who can-
not alternate, the hurdler who is using 
13 strides would switch to 15 and thus 
avoid hurdling with the right leg. The 
biggest disadvantage of this is that the 
stride length has to be greatly reduced 
and certainly adds fuel to the argument 
that all intermediate hurdlers should be 
taught to alternate.

**A hurdler must have a race plan 
and understand where the transition 
will take place. It is much better to 
have a planned transition than to have 
it forced upon the hurdler because of 
fatigue.

**The hurdler must be able to make 
late race adjustments due to fatigue and 
this will be much more readily possible 
if the hurdler can successfully alternate 
lead legs.

**Adjustments should be made well 
in advance of the hurdle. Minor step 
adjustments can be made by the hur-
dler by moving slightly in or out on the 
turn, or by even consciously shortening 
the stride during the last few strides 
coming off or into a hurdle. 

**Only experience will develop the 
ability to make adjustments in stride 
length and frequency and hopefully 
eliminate the “chopping” and “reach-
ing” that often occurs with less experi-
enced 400 Hurdlers.

**Below are the strides between 

hurdles and the required stride length 
to achieve them:

12 Strides—2.68m

13 Strides—2.45m

14 Strides—2.27m

15 Strides—2.13m

16 Strides—1.98m

17 Strides—1.85m

18 Strides—1.72m

19 Strides—1.60m

**Your elite hurdlers are able to 
maintain the initial rhythm to the first 
hurdle, between hurdles, and through 
to the finish. All possible situations 
should be rehearsed. Great hurdlers will 
be able to adjust to all different factors, 
including wind (head wind, cross wind, 
tail wind), lane draw, weather condi-
tions (cold, heat and rain) and track 
surface.

**Consistency between hurdles is the 
obvious goal of the intermediate hur-
dler and a coach can check and record 
this through the use of touchdown 
times and charts.

**The last 2-3 strides before and after 
the clearance must be exact, precise 
and consistent. Adjustments must be 
made between the hurdles and not at 
the hurdles. There is very little margin 
for error in the stride pattern and hur-
dle clearance!

run-in
Many 400 Hurdle races are won and lost 
in the 40 meter run-in. The necessary 
ingredients to solve the last 40 meters 
include special endurance 1 and 2, 
excellent running mechanics (especially 
when fatigued) and just plain “old men-
tal toughness.” Many hurdlers make the 
mistake of finishing the race at the 10th 
hurdle and the race is far from over at 
that point.

The preparation for the run-in needs 
to begin well in advance of the 10th bar-
rier when the required adjustments in 
stride length and stride frequency come 
into play to efficiently clear the last 
hurdle and drive to the finish.

There is no question that a high 
volume of speed endurance training is 
needed to produce a strong, fast run-in! 

raCe distriBution
Most coaches will agree that an even-
paced race model is the most effi-
cient manner to run the intermediate 
hurdle race. A coach can effectively 
measure this by the use of touchdown 
times. These can be recorded and then 
reviewed and analyzed with the athlete 
with the assistance of video to cor-
rect errors and to determine late-race 
adjustments.

**An excellent “tool” for the coach 
is to use 200 meter split times. Ideally, 
according to most coaches, the differ-
ence in times for the first and second 
half of the race should be no more 
than 5%. As an example, that would be 
approximately 2.5 seconds in a 50 sec-
ond 400 Hurdle race.

**One of the keys to a successful race 
plan is to control the energy distribu-
tion the first 150 meters of the race. 
Hurdle 4 is the 150 meter mark in the 
400 hurdles. 

BasiC intermediate hurdling 
meChaniCs
1. The most fundamental mechanic in 
hurdling is leading with a flexed knee.

2. The shoulders and hips, which 
should always stay “tall,” should be 
square with the hurdle and an emphasis 
should be on a quick lead knee.

3. Developing intermediate hurdlers 
should always be taught to lead with the 
left leg.

4. The most valuable technique a 
coach can teach an intermediate hur-
dler is the ability to alternate lead legs 
over consecutive hurdles. 

5. The lower heights in the intermedi-
ate hurdles require less body lean than 
the high hurdles and the hips must 
project forward with a lower center of 
mass.

6. Hurdlers who have a tendency to 
land on the heel should be instructed to 
use more body lean, staying on the ball 
of the foot as much as possible.

7. Intermediate hurdlers are basi-
cally asked to “run through the barrier” 
employing sprint mechanics. 

intermediate hurdle training
 Coaches of intermediate hurdlers 
have a very difficult job of designing 
and implementing training. They must 
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not only train pure speed, but speed 
endurance and speed endurance 1 and 
2 as well. It is a very fine balancing act 
to implement a complete and compre-
hensive training program. One of the 
ingredients that coaches often forsake 
in favor of speed endurance is the pure 
speed component. And that is a serious 
mistake. According to studies, the inter-
mediate hurdler is actually sprinting at 
faster velocities than the high hurdler 
when you look at the average velocities 
of athletes in both races. 

A brief explanation of the training that 
will be needed by the intermediate hur-
dler with examples of proven workouts 
included:

***speed—Runs of 95-100% intensity 
over 30-60 meters or up to six seconds of 
running with full recovery.

Workout 1: 6 x 40 meter Blasts with 
spikes from blocks @ 100% intensity with 
6-7 minutes recovery per rep

Workout 2: 1 x 40m with spikes from 

blocks @ 100% intensity with 6 minutes 
recovery
2 X Flying 30 meters with spikes @ 100% 
intensity with 6 minutes recovery
2 x 20 meters with spikes from 4-point 
@ 100 percent intensity with 5 minutes 
recovery
2 x Flying 30 meters with spikes @ 100% 
intensity with 6 minutes recovery

***speed enduranCe—Runs of 95-100% 
of maximum over 60-150 meters or 7-20 
seconds of running with full recovery or 
very close to it. 

Workout 1: 3 x Hurdles 1 and 2 from 
blocks @ Race pace with 5 minutes 
recovery (Time Touchdown times)
3 x 150 meters with spikes @ 98-100% 
intensity with 6 minutes recovery 

Workout 2: 1 x 150 meters with spikes @ 
100% intensity with 10 minutes recovery
2 x Hurdles 4-5-6 with spikes @ Race 
Pace with 2-3 minutes recovery (This 
will simulate the fatigue factor with 
the reduced rest) Hurdles can also be 

reduced in height and the coach can 
determine the amount of rest depending 
on the desired training outcome. 
4 x 150 meters with spikes @ 98-100% 
intensity with 5-6 minutes recovery 
(Each one progressively faster)

***speed enduranCe 1—Runs of 
95-100% of maximum over 150-300 
meters or 20-40 seconds of running with 
full recovery.

Workout 1: 3 x 300 meters with spikes @ 
98-100% intensity without hurdles with 
10 minutes recovery

Workout 2: 3 x Hurdles 1-2-3-4 with 
spikes from blocks @ Race Pace with 
8 -10 minutes recovery (Time touch-
down times and reduce hurdle heights if 
needed) 

Workout 3: 3 x Hurdles 7-8-9 and finish 
@ Race Pace with spikes with 8-10 min-
utes rest
2 x 250 meters with spikes @ 98-100% 
intensity with 10-12 minutes rest
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***speed enduranCe 2—Runs of 
95-100% of maximum over 300-600 
meters or 40 seconds of running or over 
with full recovery 

Workout 1: 2 x 300 meters with no hur-
dles and finish with 3 hurdles at regular 
spacing @ Race Pace with full recovery 
(up to 12 minutes)

Workout 2: 3 x 300 meters with hurdles 
from start at regular spacing, then to 
finish @ 400 meters with spikes @ Race 
Pace with full recovery (Record touch-
down times and use reduced hurdle 
heights if needed). Recovery can be 
12-15 minutes. 

Workout 3: 1 x 600 meters @ 85 -88% 
with spikes with full recovery (12-15 
minutes)
2-3 x Hurdles 1-6 @ Race Pace with 
spikes with 10-12 minutes recovery

NOTE: To obtain the desired training 
effects, often the training sessions will 
combine elements of all the differ-
ent energy systems. Most intermediate 
hurdlers will train with the long sprint 
group and some even with the middle 
distance runners, depending on their 
strengths. 

intermediate hurdle drills
Drills that work!!

Most of the drills that 100 and 110 
meter hurdlers utilize are applicable to 
intermediate hurdlers. Technical skills 
should never be neglected in favor of 
training other training components 
for intermediate hurdlers because the 
mechanical flaws in hurdle clearance 
will be compounded when you add 
the fatigue factor. Do not, however, 
over drill, as many coaches do. Many 
coaches drill and use technique work 
at slow speeds to seek mastery of skills 
only to have their athletes falter when 
they are asked to replicate the skill at 
race speeds. There is no substitute for 
“the real thing.” It is critically important 
to train the proper rhythms and stride 
patterns. But with that being said, drills 
are important.

FOLLOWING ARE DRILLS THAT WORK:

Lead Leg-Trail Leg Drill Any number 
of hurdles set at very short spacing with 
drills done on the side of the hurdles 
at low heights. Athletes rehearse the 
lead and trail leg mechanics at different 
speeds ranging from walking to run-
ning at 75-80%. The drill can be done 
walking, marching, skipping or running. 
Another version of the lead leg-trail leg 
drill is to march through the hurdles 
with even shorter distances employing 
fast feet, fast arms, with an emphasis 
on the arm speed. The drill can be done 
with spikes, but preferably flats. 

Arm Drills Any number of lower 
hurdles (30’ or lower for women; 33”-
36” for men) can be used for this drill at 
reduced, discounted spacing (28 feet for 
men and women, although spacing is 
not critically important because the drill 
is done at slower, controlled speeds). 
The drill is misnamed in that the athlete 
must hurdle at slower speeds (75-80%) 
without using the arms. There are four 
versions: 1) Regular Athlete hurdles 
from a standing start any number of 
hurdles with the arms extended out 
in front of the body in a locked posi-
tion. 2)Fly Same as #1 except arms are 
extended like wings 3) Chest Same as 1 
and 2 except arms are held tightly fold-
ed to the chest (Helpful if the athlete 
grabs shirt ) 4) Ball Same as 1-3 except 
the athlete holds a med ball extended 
out in front of them as they go over the 
hurdle. Women use a 2k ball and men 
3k. Coaching cues: Emphasize leading 
with the knee, squaring up hips and 
shoulders to the hurdles and letting the 
body balance itself without the use of 
the arms. It is a great drill to teach body 
awareness and balance to eliminate 
rotational problems. The arm drills are 
typically done in flats.

One Step Hurdles From a stand-
ing start on the start line, hurdle any 
amount of hurdles spaced so that the 
hurdler has only 1 step to clear the hur-
dle. The 1st hurdle can be on the mark 
and others spaced at low heights 8- 13 
back-to-back steps for both men and 
women. The spacing will be determined 
by the speed that the drill is done by 
the athlete. The drill teaches athletes 
to lead with the knee, flexed lead leg, 
projecting hips through the hurdle and 

getting down very quickly with an active 
trail leg. It is also useful to eliminate 
a “swinging” of the lead leg. The drill 
should be done in spikes at controlled 
speeds, with an emphasis on arm speed 
and projecting hips through the hurdle. 

Tempo Hurdles Set(s) of any number 
of hurdles done in spikes with regular 
hurdle form at race pace. Example:2 X 
2 X 4 Hurdles . Athletes should be given 
lower recovery time between reps and 
sets to simulate the fatigue factor that 
the athlete will face in competition. 
The intermediate hurdler must learn 
to hurdle in a fatigued state! Spacing 
for the drill can be irregular and can 
be changed throughout the drill to 
force the athlete to alternate and learn 
to make adjustments. Hurdles are 
typically set 20-25 meters apart and are 
often lowered in height, depending on 
the number of repetitions and fatigue 
(lower heights require less energy and 
force). 

Shuttle Hurdles Athlete hurdles one 
lane of barriers in one direction and 
turns around and returns in another 
lane of hurdles, doing a series of loops/
reps. The hurdles can be set at any 
height, although lower heights would 
typically be used as less energy and 
force is required for the lower heights 
in a drill that can be very demand-
ing. The drill should be done in spikes 
with sets of different recovery times, 
depending on the objective. It is obvi-
ously a great drill for the intermediate 
hurdler in terms of teaching alternating 
legs, making adjustments (steering) and 
simulating the demands of the hurdle 
race in terms of fatigue/energy systems. 
It teaches the athlete to hurdle in a 
fatigued state. 

Lead Leg/Trail Leg Wall Attack Drill 
With a low hurdle against wall, fall for-
ward into wall and attack with the lead 
leg, stressing a flexed lead leg with a 
cocked foot and leading with the knee. 
The opposite arm also drives into the 
wall. Another version of this drill is to 
take one step and then fall forward into 
wall. The hurdle can be moved out too 
and trail legs can be done on the side of 
the hurdle. Another version is to place 
hands on wall and go back and forth in 
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in a stationary position alternating the 
trail leg movement over the top of the 
hurdle. The drill should be done in flats.

Curve Drill 1 Hurdle or a series of 
hurdles set on the marks or at irregular 
spacing (15-20 meters) with the athlete 
attempting to negotiate the hurdles 
at race pace. A left lead leg should be 
encouraged along with alternating. 
Athletes can do a series of reps, typically 
with small amounts of recovery to simu-
late race conditions. The drill should be 
done in spikes and touchdown times 
recorded. 

aCtual training week –Julia 
hammersChmidt—week 31—april 17-23 
(Competition week)
Monday, April 17—3pm—1 x 
350m-300m @ 95% with spikes (12 min-
utes recovery), Strength Training

Tuesday, April 18—3:30 pm—400 
Hurdle Technique session. Med Ball 
Circuit—Orange 15 throws

Wednesday, April 19—3:30 pm—1 
x 300m @ 95% with spikes (10 minutes 
Recovery) 2 x 150m @ Race Pace with 
spikes with hurdles 1-2-3 from blocks 
(6 minutes Recovery) Time Touchdown 
Times,  Strength Training

Thursday, April 20—3:30 pm—
Recovery-Stationary Bike 15 minutes, 
Warmup, Accels with spikes, Med Ball 
Circuit—Go Big Orange 2 x 15 reps

Friday, April 21—Pre Meet Warmup, 
Starts to Hurdles 1-2 @ Race Pace with 
spikes, Exchanges 

Saturday, April 22—North Dakota 
State University Invitational, Fargo ND 
11 am

Sunday, April 23—20 minutes 
Elliptical (Recovery)

aCtual 400 hurdle teChnique 
session—Josh wulFekuhle—april 21 
(Competition week)
1. Marauder Warmup

2. 2 Accelerations with flats ( 40 
meters)

3. Lead Leg-Trail Leg Drill (3 Hurdles)
4. 2 Accelerations with spikes 40 

meters
5. Tempo Hurdles --3 Hurdles x 2 x 2 

with spikes @ Race Pace @ 36” first set, 
33” second set ( 1 minute recovery per 
rep/3 minutes per set) Hurdles 20-25 
meters apart—change distances between 
reps

6. 2 Hurdles from start x 2  with spikes 

@ Race Pace (36”)  5 minutes Recovery 
Time Touchdowns

7. Hurdles 7-8-9 x 2 @ Race Pace with 
spikes (Very little recovery—jog back) 
Hurdles @ 36”

8. Warmdown
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