The development of stride length and
stride frequency in sprinting

by Alessandro Donati

‘ ‘ Running speed is the product of stride
length and stride frequency. Athletes
achieve their maximum speed only by adopt-
ing a specific ratio between length and fre-
quency of stride and any significant alter-
ation in the length or the frequency will
cause a reduction in speed. A study was
made of 25 (15 male and 10 female) high
level sprinters. Each one was required to
run a number of times over distances vary-
ing between 60 and 100m, with adequate
rest periods between the runs. Stride length
was changed at each run and data were
plotted in a graph. A point at which two
lines meet was used to indicate the time and
the number of strides that the athlete should,
in theory, be able to achieve. Samples of
effective training methods to improve per-
formance are given.
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1 Introduction

The training methodology and the evalua-
tion system which I propose to present were
developed in the field and not in a laborato-
rv.

The first simple idea that came to my mind,
during the years spent coaching sprinters and
middle distance runners. was the starting
point for the development of a real method-
ology.

Everything started in the Autumn of 1981.
The Italian Athletics Federation put me in
charge of the short middle distance events.
which, for many years, had been obtaining
very little success. I had just had three vear’s
experience with the 400m National Team. In
1980 the 4x400m relay athletes committed to
me won the bronze medal in the Moscow
Olympic Games and, in the European Cup of
1981, they finished ahead of the Soviet Union,
Great Britain, East and West Germany. In
consideration of my past experience as a mid-
dle distance runner, the Italian management
hoped that I could supply new and more effi-
cient training systems for this speciality.

During my first experience with them, I
realized that Italian middle distance runners
were lacking in speed.

The best of them ran the 100m, during
training, in 11.5-11.6sec, the slowest even in
12.3-12.4sec. It was clear that this serious lack
of speed did not result from a lack of stride
length, which was adequate, but on a poor
rate of striding.

Assuming that excessive endurance train-
ing was responsible for this, I introduced rwo
exercises to increase stride frequency:

a) 40 rapid run back kicks:

bl) 20 rapid high knee pick-ups with the
right leg.

b2) 20 rapid high knee pick ups with the left
leg.

The first exercise was aimed at the muscles
at the back of the thigh and the pelvis, while
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the second was directed to the front thigh
muscles and. especially. to the muscles mov-
ing the feet. This may surprise some coaches
but the exact performance of this second
exercise is actually based on foot flexibility:
the raising of the thigh becomes. in this way.
a natural consequence of the elastic upwards
push of the foot. Later. when the athletes had
learned how 10 manage this exercise. I intro-
duced another one. similar but more com-
plex: 40 fast strides with a high knees lift.
aiming. also in this case, at the flexible use of
the muscles acting on the feet. I used a stop-
watch to measure the time taken to perform
these exercises, in order to motivate the ath-
letes to do their best. The first four weeks
saw a remarkable improvement in the ath-
letes’ stride frequency.

I then considered whether an improvement
in these exercises, which reproduced only a
small part of the running stride. should not
mean, automatically. an improved stride fre-
quency in sprinting itself. Accordingly. I stud-
ied this hypothesis with Riccardo Materazzi,
one of our best middle distance runners. |
asked him to run 700m with extremely short
strides at maximum frequency. He ran the dis-
tance in 18.52 seconds with 83.5 strides. At
this point. I asked myself how I could com-
pare this data with the results of the frequen-
cy exercises described above. One problem
immediately came up: while the biomechani-
cal definition of the exercises was evident.
and the results comparable to it, the manner
in which the runs were performed, with short.
fast strides was subject each time to varia-
tions.

It is. actually, highly improbable that one
athlete should be able to keep the same stride
length under different conditions. Therefore |
could see no way of comparing the result of a
run using short, fast strides with the result of
another run, in which the athlete adopted a
different stride length.

On the basis of these reflections, 1 asked
Riccardo Materazzi to perform a second test
run over 100m, with a stride slightly longer
than the previous one but nevertheless much
shorter than his normal stride.

The athlete then achieved a time of 16.32sec
with 72.7 strides. The comparison between
the two tests revealed that the athlete would
run faster with a slightly longer stride and a
lower rate of striding but it did not show
much more. I asked Materazzi to run a third
and last test, requiring him to run with a yet
longer stride. but still shorter than his normal
one. He recorded a time of 15.30sec with 68.0
strides.

Writing my data down and making a graph-
ic representation on the cartesian axis. I real-
ized that the data gave non random results. A
connection between the variation of stride
length and of speed actually became evident.
The same strategy applied to other athletes
gave the same results in terms of graphical
representation (Figure 1).
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Figure 1: Data sample of Riccardo Materazzi

After some months practice of both the
frequency exercises and the short. fast stride
running, the athletes’ maximum speed greatly
improved. Yet with some substantial ditfer-
ences: those who ran with adequate stride
length during the frequency exercises.
improved their speed significantly, while the
athletes who ran with an inadequate stride
length got less benefit from the frequency
exercises.

Therefore, it occurred to me that the exer-
cises for stride frequency improved only one
of the two components indispensable for the
development of running speed. The other
component was, of course, stride length and.
whenever it turned out to be inadequate.
some device had to be found to improve it.
Therefore I introduced some exercises to
improve this second component and asked
the athletes to perform test runs with longer
strides than normal.

As a first reference point. I considered the
number of strides each athlete took to run




the 100m. at maximum speed and, as a sec-
ond reference point. I considered the number
of maximum length. bounding strides the ath-
lete needed to cover the 100m.

In fact. since most of the athletes found it
very difficult to execute the desired move-
ments properly. I had to abandon this project

Stefano Mei

Ostia. 6.12.1981

Figure 2: Data sample of Stefano Mei

temporarily. until the athletes learned to
master the correct action.

Consequently, I conceived the following
exercises:

1) Springy running, either on the spot or
with a slight forward movement with a
flexible foot action,

2) Running with a high knee pick up.

3) fast alternate bounds of less than maxi-
mum length.

In this way. it was possible, after a couple
of weeks, to perform the test runs again with
a longer than normal stride, but only as train-
ing, without collecting data on time or num-
ber of strides. I started recording these only
when each athlete was able to perform the
movements properly.

The subsequent training sessions showed
that running with strides longer than normal
again followed a trend similar to the one de-
scribed above for running with strides shorter
than normal.

For example. the athlete Stefano Mei, who
at that time was a 1500m runner but who.
later. became European Champion in the
10.000m, recorded the following results:

1) 41.8strides in 14.12;

2) 43 strides in 13.47;

3) 44.5 strides in 12.73.

The graphic representation confirms a lin-
ear trend similar to that seen in the run with
shorter than normal strides (Figure 2).

The highly positive results obtained with
the middle-distance runners brought a ques-
tion to my mind: since their evident improve-
ment could be explained by their low level of
maximum speed, which was fairly easy to
improve, what would be the result, if I used
similar exercises for 400m runners or even for
sprinters?

With this in mind, I started to examine the
effect of this method of training on a few
sprinters.

In particular I used it with the 400m runner
Roberto Tozzi, a former European Junior
Champion. whose performance had depreci-
ated to the point of only 47.20sec. After some
months of training. he succeeded in winning
the silver medal for the 400m at the Indoor
European Championships in Gothenborg. He
himself. a graduate in Statistics, helped me to
develop the methodology, from a mathemati-
cal point of view. to a true. complete evalua-
tion system.

2 Development of stride frequency
and stride length

The training of both sprinters and middle-
distance runners appears to be most effective
when all the following groups of exercises are
practised:

a) running exercises:

b) strength development exercises:

¢) technique improvement exercises.

These exercises can be practised in differ-
ent combinations, according to the speciality.
For instance. strength development and tech-
nique improvement exercises play a more
important role in sprint training than in mid-
dle distance training and running exercises
are of less significance.

Every group of exercises consists of a num-
ber of categories. For example. running exer-
cises can be divided into five main categories,
each concerned with the development of:

al) speed

a2) speed endurance

a3) lactacid endurance
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a4) aerobic capacity

a5) aerobic endurance.

The role of each category
varies according to the running
speciality (Figure 3).
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strength is greatest in sprinting

and decreases as the running Figure 3: Importance of each of the 5 factors in given dis-

distances get longer. On the
other hand, strength endurance
is more important in the longer distances.

Both speed strength and endurance strength
can be enhanced by means of five groups of
exercises (some exercises for the improve-
ment of technique can be included in this
group, e.g. the running elastic drills — Fig. 4).

The first group consists of what may be
described as ‘preparatory’ exercises. general-
ly using only the body weight, although belts.
weighted with not more than 10% of the
body weight, can also be used. The use of
these belts does not change the way the exer-
cises are performed.

The second group of exercises are carried
out with loads weighing from 50 to 300% of
the body weight, according to the exercise.

The third category consists of multi-bounds
of various types: alternate, in quick succes-

tances

sion, for height. with double foot take-off, for
speed or for distance. Bounds. as part of the
preparatory training, play a major role in the
training of a runner, because their move-
ments resemble that of the running action.
They can be practised with belts or light
weights (not more than the 10% of the body
weight).

The fourth category includes the elastic
running drills, high-knee running. both on the
spot or with a slight forward movement, high
bounding runs and “circular” running.

The fifth group contains all types of sprint-
ing, with or without a weighted belt. on the
flat or uphill.

In the development of endurance strength
each of the five groups has different charac-
teristics: the duration of the exercises and of
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1) Exercises without loads

2)  Exercises with loads

3)  Bounces (up to 50m)

Running elastic drills (up to 50m)

5) Sprints (up to 100m)

1) Circuit Training
é 2)  Exercises with loads
3) Bounces (up to 100m)
4)  Running elastic drills (up to 100m)

5)  Endurance running

Figure 4: Relationship between the 5 categories of exercises and the 2 parameters of the

stride: length and frequency




the recovery pauses changes, as does the
method of performing the exercises.

For instance. all the exercises listed can be
practised in the sequence described above or
else in the form of circuit training.

In strength and technique training. three of
these five groups of exercises are more spe-
cific. in that they are based upon the running
action itself: they are directly connected with
the two main parameters of stride length and
frequency. They also form the main phase of
the training. the other two types of exercises
being complementary. They can be modified
in regard to the relationship between stride
frequency and length and between horizontal
and vertical motion. These three groups are
as follows:

* bounds (especially alternate bounds):

e clastic running drills;

* running ( in order to improve technique
and also as a conditioning means. 1o
develop speed and endurance strength).

Alternate hops can be practised, emphasis-
ing height. distance or speed (Figure 5, top).

Alternate bounds can be practised in the

same way: bounds help one to measure both
speed and distance (Figure 5, bottom).

Fast running can be made more interesting
by making the strides shorter and faster or
longer than normal (Figure 6). These exercis-
es can be learned by means of specific train-
ing. Figure 7 (left) shows the learning pro-
gression for “circular running™.

Learning to run with strides longer than
normal is more difficult but there are some
fundamental steps to follow: these are illus-
trated Figure 7 (right).

3 Aims of the Study

Running speed is the product of two para-
meters: stride length and stride frequency.
Two athletes having a different length/fre-
quency ratio may develop the same speed.

For example, athlete A may run the 100m
race in 50 strides (mean stride length 2m;
mean stride frequency 5 strides per second)
with a time of 10.00sec; athlete B may
achieve the same time in 45 strides (mean
stride length 2.2m: mean stride frequency 4.5
strides).

This length/frequency ratio is,

therefore, the differentiating fac-
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Exampies of graduabon in the height and amplitude of the skip

tor between the two athletes.
Apart from technique, this ratio is
essentially dependent upon the
length, power and clasticity of the
individual athlete’s lower limbs.
Consequently, for each athlete,
the achievement of maximum
speed depends on a specific
length/frequency ratio: a different
ratio would produce a lower
speed. In the case of maximum
speed performances, this can be
assumed as a biomechanical rule

but it is true only over the short

BOUNCES

I 100m 29 bounces in 16°80
W 100m 32 bounces i 15°21

11, 100m 35 bountes in 14770

Exampies of graduation in the amplitude and speed of the bounces

term. a few hours or a few days.
during which an athlete’s physical
condition. power, elasticity and
technique are comparable.

Over the long period, each one
of these features may be influ-
enced, improved or impaired by
training and this will, therefore,
cause variations in the length/fre-
quency ratio.

It is difficult to give a clear defi-
nition of the relationship between
training and each one of the two
parameters of running speed, be-

cause the parameters are indepen-

Figure 5: Examples of graduation of exercises

dent and vet. in some ways, also
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Running

100m max speed 46.0 strides in 11"60

IV:100m 41,6 stridesin  13"47
V:100m 43,0 stridesin12'gs | "
VI:100m 44,8 stridesin 12'06 |7

| :1100m 61,5 stridesin 13"25 R e et
II:100m 55,7 stridesin 12"68 e e
Il 100m 51,8 stridesin 12'29

Figure 6: Examples of graduation of the running with shorter (quicker) and longer than normal

strides

related. To put it simply. we may say that
stride length is determined mainly by the
amount of force generated, while stride fre-
quency depends on the CNS's capacity to emit
strings of nervous stimuli in close succession,
so that force is applied swiftly.

In running at maximum speed both fea-
tures are strongly involved and it is impossi-
ble to distinguish clearly the role of each
parameter. In fact. most coaches make the
mistake of focusing on the result of the inter-

action of the two: expressing running speed
only in terms of strength. Such an interpreta-
tion is very restrictive in regard to training
method.

New aspects of running speed become
apparent when an athlete is asked to run with
strides that are longer or shorter than normal.

A practical example is probably the best
way to illustrate this statement. During a
training session our sprinter ran 60 metres

running with shorter than normal strides

Didactic progression of the

running with longer than normal strides

on the spot. fast knee pick-ups
slastic action, right and left leg

on the spot or with slight forward motior
fast running with high knee pick-up

siight forward motion
rapid run biack kicks

e T 2n

running with shorter than normal strides

fast knee pick-ups
alastic dnve,
right and left leg

on the spot. high knee drive
{strong and alastic pushes)

with farward drive rmotion,
high knee running
with elastic drive

on the spot or with slight forward motion,
bounding runs with flexible,
spnngy action

speed bounds

long alternate bounds

runming with longer than normal stndes

J,,,,\x\v.lw%ﬁoﬁ

Figure 7: Didactic progression of the different forms of running




with 28.5 strides and timed 6.30sec (manual
time), see Figure 8.

MAXIMUM SPEED
6" 30 28.5
I} .
SHORTER STRIDES [ LONGER STRIDES
| 6"43 30.5 ’ 6"41 275
6"70 35.2 I 6"72 257
‘ 6"94 38.0 “ 6"89 246
Figure 8: Relationship between running

speed (over 60m) and stride length

After an adequate pause. he was asked to
run the same distance again. at full speed. but
inserting two or three extra strides. His time
was 6.43sec for 30.5 strides. After another
pause, he ran the same distance with an even
shorter stride: his time was 6.70sec, with 35.2
strides. The fourth run was timed at 6.94sec
with 38 strides.

A graphical representation of the results of
these runs shows that these are not random
results but correspond to a real function, rep-

resenting the interdependence between stride
length and stride frequency i.e. between stride
length and speed (Figure 9).

What is more significant and more relevant
for training purposes. is that the relationship
between stride length and frequency is a con-
tinuous function. Therefore it has value for
any difference, even minimum, in the length
of the strides themselves. (i.e. it takes the ath-
lete 6.70sec to run 35.2 strides, 6.72sec to run
35.4, and so on).

Consequently, if an athlete’s capacity to
achieve higher speed. when running with
short. rapid strides, can be developed by
means of specific exercises. the athlete’s
speed will be positively influenced also for
runs with slightly longer or shorter strides
(Figure 10).

Similarly. it is interesting to examine an
athlete running with strides longer than nor-
mal.

If the athlete is in good condition the
research can continue immediately after the
runs with short, fast strides.

In our example, the first run with longer
strides was accomplished in 6.41sec with 27.5
strides: the second in 6.72sec and 25.7 strides:
the third in 6.89sec and 24.6 strides.

The first consideration is that the process
observed here is the mirror image of the one
observed in the case of the runs with shorter

seconds

7.0 —: t t 1 -+ + t
38 36 34 32 30 28 26 24

number of strides

Figure 9: Relationship between running speed (over 60m) and stride length
The point of intersection of the 2 lines shows the theoretical optimal relationship
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Figure 10: Schematization of the improvement resonance

strides: a greater exertion of strength produces
a more than proportionate limitation of stride
frequency.

The second consideration is that these
results also point to the existence of a real
function connecting the 3 runs with longer
strides and the initial run with normal strides
(Figure 9).

The athlete’s maximum speed, then, is repre-
sented on both lines; consequently, the point
of intersection of these two lines (showing the
number of strides and speed) indicates the ath-
lete’s maximum speed capacity at that specific
moment.

Indeed. in our example the maximum
speed achieved in a 60m run (6.30sec in 28.5
strides). almost coincides with the point of
intersection of the two lines (Figure 9).

An accurate analysis of these results re-
veals the following very interesting points
(Figure 11):

e in the second run the athlete’s stride
was shorter by 6.5% while the speed was
only 2% lower, thanks to a 5% increase
in stride frequency;

e in the third run stride length decreased
by 19%. speed decreased only by 6%,
because stride frequency increased by
16%:

e in the fourth run stride length de-
creased by 33%. speed decreased only
by 10%. because stride frequency in-
creased by 21%.

This means that less use of strength pro-

duces a considerable increase in stride fre-

quency and the decrease in speed is much less
than the decrease in stride length.

Here again, a close analysis of the results

shows that:

¢ in the fifth run. with strides longer than
normal, stride length increased by
3.6%: speed decreased by 1.7% on
account of a very significant 5.1%, de-
crease in stride frequency:

e in the sixth run, stride length increased
by 10.7%. speed decreased by 6.2%:
stride frequency decreased by 15.5%:

e in the seventh run, stride length in-
creased by 15.9%: speed decreased by
8.9%: stride frequency decreased by as
much as 21%.

The analysis of the relation between stride
length and stride frequency provides a better
understanding of sprint performance, in that
it allows us to measure, in detail and sepa-
rately, its two essential parameters (Fig. 12).

It also provides two distinct goals for speed
training: the development of stride frequency
and the development of stride length. This
significantly enriches training methodology
for a number of reasons.

Firstly, it allows training with a high inten-
sity all the year round. At present. sprinters.
400m runners and middle-distance runners
can train at maximum speed only for very
short periods and for a limited number of
training sessions. because of the extremely
high energy consumption entailed, while
training that is focused mainly on either
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Figure 11: Performance variations of running speed and stride frequency in relation to stride

length (running distance 60m)

stride frequency or stride length certainly
uses up much less energy.

Secondly, it is a means by which training
can be aimed alternatively at either of the
two parameters, depending on the individual
athlete’s characteristics and requirements: in
this way training becomes more personalized.

Lastly. it is perfectly consistent with the
periodization of training, in which, week after
week, training becomes increasingly more

specific. Such an increase of specificity may
be achieved through a progressive passage
from training sessions using strides shorter or
longer than normal to training sessions using
close to the normal stride pattern.

4 Method

In the past thirteen vears. data concerning
about 200 male and female runners, has been
systematically collected. These runners were

speed

L. F

number of strides

Figure 12: Relationship between stride length (strength) and stride frequency (frequency of ner-
vous stimuli) — Each point of the 2 lines corresponds to a specific period of training
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in different age groups, had different levels of

performance and specialized in different dis-

tances. By this means it was possible to
sketch an outline of a training methodology
and a test that could validate it.

A more specific study was carried out on 42
Italian high level athletes. 25 male and 17
female. 25 specializing in sprint and sprint
hurdle events and 17 in middle distance run-
ning.

Each of these athletes performed, at vari-
ous times in the course of the year. several
runs with short. rapid strides and several with
longer than normal strides.

During each training session the runs were
performed in the following succession (Figure
13).

a) At the beginning of the session runs were
made with strides shorter than normal:
the first run with very short strides and
then with the strides becoming progres-
sively longer. but, obviously, always
shorter than the normal stride. Conse-
quently running speed gradually in-
creased:

lated by a line, the correlation coefficient is
very high. r = 0.9931. The second group of
four runs, where the strides were longer than
normal, is interpolated by another line and
the correlation coefficient is also very high:
r = (),9856.

In the World Championship in Rome,
July-August 1987, Pavoni qualified for the
100m final with a time of 10.22sec and for the
200m final with a time of 20.38sec.

The results he had obtained few days be-
fore. during a training session, are illustrated
in Figure 14.

5 Results

The effectiveness of this training method.
based on the breakdown of sprint perfor-
mance into two parameters. depends greatly
upon the coach’s ability to evaluate and cor-
rect the athlete’s technique and his choice of
constant conditions for the exercises to take
place.

b) immediately after this, runs
were made with longer than
normal strides, firstly with
very long strides and then
with progressively shorter, but
always longer than normal
strides. Here again, speed
increased.

Each run was followed by an
adequate rest and the distances
varied between 60 and 100
metres, depending upon the indi-
vidual athlete’s characteristics
and upon the specific require-
ments of each training period.

The following is an example of
a high level athlete, during differ-

(silver medal 60m in European Indoor Championships,
finalist 100m and 200m in World Championships)

PIER FRANCESCO PAVONI
Sprinter

TEST 1 -60m, March 1987

SHORTER STRIDES LONGER STRIDES
462 7'78 235 736
430 744 242  7°01 |
415 730 255 6'73
360 691 260 651

r= 09931
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37 35 33 n 23 Fag 25 23
number of strides

ent periods of training. following
these methods.
6.4
Pier Francesco Pavoni, sprinter:
. ” 6.6
March 1987: Pavoni was silver
medallist at the Lievin European 85T
Indoor Championships. with a g 7o
time of 6.58sec (28.1 strides). % ol
Figure 13 shows the results ob- .
tained in a training session ten
days before the chanmpionships. 78
When the times and the num- -
ber of strides of each run are plot-
ted on a graph and the first four
60m runs, where the strides were Figure 13:

shorter than normal, are interpo-

Performances during training obtained by Pier
F. Pavoni in March 1987 (running distance 60m)




TEST 2 -100m, August 1987

49.8 10"15 = 418

‘r SHORTER STRIDES LONGER STRIDES |
| 560 10'88 39.8 10"21 W\
539  10"69 407 10"10 |

9"96 l

1o + + +

56 54 52 50 48 46

number of strides

Figure 14: Performances during training obtained by

Pier F. Pavoni in July—August 1987

(running distance 100m)

It is essential that

* adequate rest periods are given, since
fatigue would render the data obtained

useless for comparison:

weather conditions (especially
wind and temperature) are as
constant as possible:

the type of track, clothing and
shoes are the same for all the
runs (performances obtained
with spiked shoes cannot be
compared to those obtained
with rubber soled shoes);

the runner’s technique should
be stable because any variation
would influence the results:

the number of strides and the
times are recorded very accu-
rately.

The above examples lead to several

significant observations:
a) the slope of the line representing

b)

runs with short rapid, strides is
usually less accentuated than that
of the line representing the runs
with longer strides;

the point of intersection of the
two lines indicates the time and
the number of strides that the ath-
lete should. in theory, be able to
achieve in that specific period, in a
maximum speed run:

¢) in order to forecast an athlete’s perfor-

mance. it should be noted that. near the
point of intersection, the two lines tend to
curve and form a parabola (Figure 15).
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-
—-
o
= X
=+

i

56 54 52

T

48
number of strides
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Figure 15: Near the point of intersection the 2 lines tend to curve and form a parabola
(Pier F. Pavoni, July—August 1987, 100m)
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A computer programme, called “Sprint
Test™, has been produced, to help the coach
to process recorded data and highlight possi-
ble errors and thus improve his evaluation of
the athletes’ training condition and of their
potential performance.

Sprint Test will:

e calculate the performance the athlete
should be able to achieve in competition
(time in seconds and hundredths of sec-
onds, number of strides) — an equation
calculates the point and the angle of
intersection of the two lines:

® monitor possible errors in the collection
or input of the data: the programme
automatically checks variations of the
correlation coefficient and variations of
the curve’s inclination and requests the
operator to double check the doubtful
data or eliminate the definitely wrong
data:

e file recorded data, with the name of the
athlete and the date of the training ses-
sion:

e compare the results of different training
sessions of the same athlete or the
results of different athletes.

e group the results of one or

Pler Francesco PAVONI

PERIODS SPRINT TEST COMPETITION
January '87 6768 (28.9) 6"70 (28.7)
| March '87 6°59 (27.8) 6°58 (28.1) ‘
|
August ‘87 10"14  (44.7) 10"19  (44.9)

Figure 16: Comparison between Sprint Test's
forecast and results in competition

which would, as in the case of sprinters, lead
to the achievement of that athlete’s best per-
formance.

The use of Sprint Test allows a comparison
between the “required” stride and the indi-
vidual's “ideal™ stride, so that the coach may
adjust the athlete’s characteristics to the
requirements of the event.

Carla Tuzzi, 100m hurdler:

In February 1994 Carla Tuzzi improved the
[talian indoor record seven times and was
fifth at the European Indoor Championships.

Figure 17 shows the results obtained at the
60m hurdles. during training sessions ten days
before the championships.

more training sessions of the
same athlete, referring to a
specific period:

o process and represent graphi-
cally all the data concerning
the runs with strides shorter
or longer than normal, at dis-
tances of from 150m to 800m.

The Sprint Test forecast for Pier

Francesco Pavoni. in March and in
August 1987, turned out to be very
close to the result obtained in com-
petition (Figure 16).

We may add that, during a train-

ing session in that same period.

(finalist 60m H in European Indoor Championships)

CARLA TUZZI
Hurdler

TEST 1-60m, February 1994

SHORTER STRIDES LONGER STRIDES |
46.7 10"60 28.3 8"18
40.6 9"42 29.0 8"07
36.3 8"47 29.8 7"93
33.8 8"13

Pavoni ran the 100m in 9.75sec
with 43.5 strides (10.17sec. with rsd

electric timing. in 44.1 strides). -
Sprint Test has been extensively '

tested also for the women's 100m e |

and the men’s 110m hurdles. § oot
In the case of hurdlers, the break- £ s

down into frequency and length il

refers to the three strides between

hurdles. It is possible. and effec- 0

tive. to enhance either of these two n
paramelers in training.

Here. the “normal stride” is the

one established by the rules and
not the athlete’s natural stride.

Figure 17: Performances during training obtained by Carla

Tuzzi in February 1994 (running distance 60m)



June-July 1994; Tuzzi improved the Italian
record several times for the 100m hurdles and
finally set it at 12.97sec.

The results of training runs over the 100m
hurdles, towards the end of June and at the
beginning of July. are shown in Figure 18.

The Sprint Test forecasts for Carla Tuzzi
were 8.05sec for the 60m event in February
and 12.97sec for the 100m hurdles in July.
The results in competition were, respectively.
7.97sec and 12.97sec (Figure 19).

6 The application of these exercises
to the endurance events

The exercises for developing stride length
and frequency were, first of all, created as a
solution to the problem of lack of speed in
middle distance running. However, It is evi-
dent that speed is only one of the compo-
nents affecting performance in middle dis-
tance running: both 800m and 1500m runners
need to develop speed endurance as well and
long distance runners need it for the finishing
burst.

Naturally, speed endurance can also be
divided into the two basic components of:

1) Frequency endurance (of the rate of strid-
ing) and
2) Strength endurance (stride length).

Carla TUZ2)

1
| PERIODS SPRINTTEST | COMPETITION
\‘ ‘]
‘ February '94 8'05  (322) | 7'97  (31.0)
i July 84 | 12'97  (50.3) 12'97  (50.0)

Figure 19: Comparison between Sprint Test's
forecast and results in competition

Training sessions. using strides longer or
shorter than normal, carried out at distances
longer than 100m, enable us to develop these
two components.

For 400m runners, it is recommended to
use distances of 150m to 400m (Figure 20).
For middle and long-distance runners, it is
better to use distances of 200m to 800m..

For stride frequency and length endurance
training, the two basic exercises of running
with a high knee lift and running with a high
back kick are especially recommended.

To improve frequency, 40 strides should be
used for each exercise, while, for endurance
training, 80-160-320 strides will be needed
(Figure 21).

By practising all the four exercises it will be
possible to transfer the improvement gained
in stride frequency and stride length into an

improvement in endurance.

TEST 2 - 100m, July 1994

LONGER STRIDES |
45.2 13"60

46.4 12"31
47.7 13"02

SHORTER STRIDES
78.2 19"43

59.6 14"96
54.7 13"74

7  Conclusion

The breakdown of sprint perfor-
mance into two fundamental para-
meters allows the coach to accen-
tuate either stride length or stride
frequency. thus making training for
the sprints, hurdles and middle dis-
tances more flexible and adjustable
to individual requirements.

20 + + + "

First of all. this method allows
the coach to construct two distinct
groups of exercises, one aimed at
the development of speed and
speed endurance and the other at
the development of strength and
strength endurance. It should be
noted, however, that each group of
exercises forms both the training
means and the monitoring system
(Figure 22).

o,

64 60 56 52 a8
number of strides

s Secondly, this method allows the
coach to evaluate whether the ath-

lete is oriented towards stride

Figure 18: Performances during training obtained by length or towards stride frequency

Carla Tuzzi in July 1994 (running distance 100m)

and to monitor performance, both



400m runner ]

(47.29 p.b.)
~ ~ | RUNNING WITH LONGER
10+ T THAN NORMAL STRIDES
11 4 -
T 124 o e 4
@« (3
L L
E 13 4 E 134
14+ 14
15 4+ 15 4
; : : — 4 t : —
100 200 300 400 100 200 300 400 ©
distance distance

100m 40.2 strides in 12" 63
200m 80.8 strides in 26" 04
300m 125.8 strides in 40" 88
400m 178.5 strides in 57" 27

Figure 20: Training sample for a 400m runner

STEFANO MEI
November 1984
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501 | SKIP | 50+ | RUN BACK KICKS

=

»
o
t

frequency
»
=]
t
frequency
o
=)
T

351 35+
3.01 3.0¢+
4—!—6—0—!—4—3———1-—) } — >
40 80 120 160 200 240 280 320 40 80 120 160 200 240 280 320
movements (number) movements (number)

40 movements 8"88

80 movements 19"70 ( 9"85x 2)
160 movements 42"94 (10"73 x 4)
320 movements 1'30"20 (11"30 x 8)

Figure 21: Training samples for the basic exercises of running with a high knee lift and running
64 with a high back kick




SUMMARY OF THE MUSCULAR TRAINING

LONG STRIDES ON LONG STRIDES ON
SHORT DISTANCES LONG DISTANCES
| BOUNDING RUNS | [ BOUNDS FOR 100m

ONINIVHLIINDHIO!

Figure 22: Training scheme muscular training

Main Graphic

Theorical Strides “ [ it = < e e b 2o
6273 0626

Figure 23: Sprint Test screen print of performance enhancement
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Figure 24: Sprint Test screen print — sample of monthly distribution of endurance training

in the acceleration phase and during full
speed running.

Lastly, this method provides a framework
for the construction of the complete training
cycle, from the basic to the specific period.
and allows the coach to adjust it according to
the individual athlete’s characteristics.

The Sprint Test computer programme
allows the coach to store, process and inter-
pret the data obtained from all the exercises.

Sprint Test is a valid control system for train-
ing for speed. speed endurance and lactacid
endurance. In speed training it reveals im-
provements in performance (Figure 23).

In endurance training it provides a com-
plete recapitulation (Figure 24).



