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Aim. To test the effect of the assisted training tools on the most important indicators affecting
speed development and the results in 100 and 200 min junior sprinters. Particular tasks were cho-
sen to test the effect of assisted training on the development of speed, maximum speed, and speed
endurance. Materials and methods. The study included a group of 8 junior athletes and lasted
seven weeks (the pre-competition mesocycle — 4 weeks; competition mesocycle — 3 weeks).
The study focused on the assisted training tools having crucial importance for the results in 100
and 200 m. The effect of these tools on the development of speed, sprint, and speed endurance
was tested by establishing the correlations between them. Results. The study revealed that using
the 30 m series with assisted training promotedthe maximum speed and start acceleration. There
was also a strong correlation between 30 m assisted speed and the result in 100 m, which indi-
cated that this training tool improved both the starting acceleration and maximum speed deve-
lopment. Also, it was found out that the 200 m result depended on 30 m AST run and the 100 m
time. Conclusion. The results showed that using assisted training tools promoted speed deve-

lopment by the improvement of the nervous and muscular capacity in young sprinters.
Keywords: assisted training, 100 and 200 m sprint, maximum speed development, junior

sprint athletes.

Introduction

Speed development in sprints can be defined
as a product of the stride length and stride fre-
quency (SL and SF). Increasing the speed of
a sprinter in any given phase of a race requires
changing one or both variables (SF and/or SL),
in a way not affecting neither of the two nega-
tively [3]. The running phases were described
and analyzed in detail in the literature by different
authors [6, 21, 23, 25].

Sprint running efficiency requires an optimal
combination of biomechanical variables dependent
on technical execution and the positive impact of
external factors [6, 7, 19, 25].

Generating higher speed in the start accelera-
tion phase results in a better time. Along these
lines, experts in short sprints are working hard to
solve this problem. Some of them propose the
implementation of resistant sprint training (RST)
(or sled training), the weight of the sled changes
according to athlete’s weight [1, 5, 9-11, 16, 22].
Some authors [8, 12, 13, 22] studied the effects
of other training methods, including pulling tech-
niques (ropes) in sprint training, on the change in
the kinematics of start acceleration, which had
a positive impact on speed development.

Coaches are also interested in the effective

use of assisted sprint training (AST) as well as in
effect, it has on start acceleration and maximum
running speed [3, 26].

Both specific training methods (RST and
AST) are of considerable importance for sprint
training: RST helps to cope with resistance thrust
and AST - to achieve higher maximum running
speed. According to Mero & Komi [17, 18], RST
and AST develop the neuro-muscular potential of
the athlete by triggering an additional number
of muscle myofibrils as well as neuro-muscular
innervation in the working muscles. In our studies
[26], both RSP and AST were used to cope with
stabilizing maximum running speed.

In training for speed development, one often
reaches a level of speed stabilization (plateau),
and reaching the next level of running speed is
almost impossible. In our study [24], we estab-
lished that in different training stages, SL and SF
could be modified by using different running
intensity. Inadequacy (lack of coherence) in the
different stages of training programmes could
cause worsening of rhythmic running structure
and could cause problems with speed develop-
ment. This allows to state that a precise dosage
of training efforts during the different micro-
and mesocycles is essential for reaching balance
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in the development of specific running prepa-
ration.

One of the current problems when working
with young sprinters is speed development in
the different phases of sprint events. This leads
us to the use of assisted training in order to im-
prove speed development by affecting both
the SL and SF.

The objective of the present study was to as-
sess the effect of assisted training tools on the in-
dicators affecting speed development and results
in 100 and 200 min junior sprinters. The following
particular tasks were set:

— To analyse the effect of assisted training
efforts as a part of the training techniques used
for speed development.

— To establish the importance of assisted
training techniques used for speed- and sprint
endurance development.

— To reveal the effect of assisted training
load on the training tools for speed development
based on the correlations between them.

— To study the effect of assisted training
tools on the development of speed and sprint en-
durance based on the correlations between them.

Material and methods

Participants

The study was carried out during the pre-
competition mesocycle (4 weeks) and the compe-
tition mesocycle (3 weeks). A group of 8 youth
and junior athletes with an average age of 17.2
years participated in the study. The data on ath-
letes are presented in Table 1. The results in 100 m
and 200 m are achieved at the end of the study.
They are obtained by hand timing and 0.24 sec
were added to make them comparable to elec-

tronic timing. Only the athlete VJ achieved the
results at 100 and 200 m in official starts that
coincided with the study period. The structure
of weekly training programme is presented in
Table 2.

Procedure

Assisted training is performed traditionally
with a special device, which is an elastic rope
with a diameter of 10 mm and a length of 50 m.
The athlete places a waist belt with a rope at-
tachment. Upon reaching the set draw strength
and after a signal from the coach, the athlete runs
the distance. Upon termination of the effective
force of the rope during the running, it is released
automatically. In the pre-race mesocycle (1st and
2nd microcycles) AST is included in the training
process with 30 m standing start series. The rope
is stretched by the coach through applying dif-
ferent levels of force (86—87 N, and 104—105 N)
to achieve 102—-103 %, and 108-100 % assisted
running speed, respectively, for 30 m standing
start. In 50 m standing start, the applied force
was 104-105 N and 192-193 N for achieving
103-104 % and 108-100 % assisted running
speed, respectively.

Assisted training efforts took place two times
a week on speed training days, starting with 30 m
run — standing start AST. After reaching satisfac-
tory speed, the athletes moved on 50 m standing
start AST. During the first training sessions,
the assisted speed was not more than 103 % of
the current maximum speed of a given athlete.
After reaching the required adaptation to assisted
running at 30 m the athletes stepped on to 50 m
AST. During the 30 m runs speed can reach as
much as 108-110 %, but during the 50 m runs
speed should not be more than 103-104 %.

Table 1
Qualification characteristics of the studied athletes
Indices
éltlliltlizesi Height | Weight | Year ret Training Expenerjifferage Result
(cm) (xg) | of Birth | 100 m (s) |[200 m (s) (years) Distance result () | (m/s)
V.J. 176 62 2001 10.62 21.36 4 30m 3.73 8.04
T.S. 184 68 2001 10.92 21.82 3 50 m 5.77 8.66
R. V. 178 65 2000 10.88 21.74 3 30 m ASTV 345 8.69
M. J. 178 62 2001 11.15 22.60 4 50 m ASTV 5.36 9.33
I. B. 186 64 2002 11.12 22.48 3 100 m 11.03 9.07
A. V. 179 65 2000 11.25 22.82 4 150 m 16.21 9.25
A. Z. 183 70 2000 10.98 22.16 3 200 m 21.31 8.96
G.D. 170 61 2002 11.36 23.04 2 300 m 34.74 8.64
Mean 179.25 64.63 11.04 22.25 3.25
D Assisted Sprint Training.
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Table 2
Distribution of training tools in the pre-competition mesocycle (|, Il, lll and IV microcycles)
and of assisted training runs in the competition mesocycle
Pre-competition mesocycle Competition
Day Type of training mesocycle
I, I and 11l microcycles | IV microcycle
Monday Toning workout Tempo runs — 85%, toning strength exercises
3x30 m — high frequency As the previous ones | As the previous ones
running; + AST running + AST running
2x30 m — series flying start; | 1x30 m — 1x30 m -
2x30 m and 1x50 m — 108-110 % 108-110 %) +
Tuesday Speed development series standing start; (IXSO m-— ) (IXSO m-— )
2x30 m — AST running; (103-104 %) (108-110 %)
Total volume for speed
training — 300400 m
Wednesday Sprint and sprint Development of sprint and speed endurance
endurance
Thursday Strength development | Exercises with hurdles. Strength training
3x30 m — high frequency As the previous ones | As the previous ones
running; + AST running + AST running
. 2x30 m — series flying start; |2x30 m (108—110 %) [ 1x30 m
Friday Speed development 2x30 m and 1x50 m — series |+ 1x50 m — +2x50 m —
standing start; (103-104 %) (108-110 %)
3x30 m — AST running
Saturday Speed and strength | Development of speed endurance.
endurance Strength endurance

Evidence by which one can see the speed barrier
is hand miscoordination and measuring the stride
length in the middle of the distance and in the last
meters of the distance. The difference is a result
of the quickly tiring neuro system and the mus-
cles of the back part of the leg.

Results and Discussion

The analysis of the correlation matrix (Table 3)
revealed the correlations between standing starts
of 30 m and 50 m and the 30 m assisted run, ex-
pressed by high correlation coefficients (R = 0.92
and R = 0.91, respectively). Increasing the speed
during start acceleration is of crucial importance
both for reaching maximum speed and for the
final result. Importantly, we noticed a significant
correlation between the speed of 30 m AST and
the result in the 100 m (R = 0.97) test. The high
correlation coefficient proves the statement of
several experts like [2, 4, 6] who noted the im-
portance of the start and start acceleration phases
as the main factor, affecting the final result.
The second most important factor affecting the
result in 100 m is the development of sprint en-
durance by running 150 m, expressed by the high
correlation coefficient (R = 0.86). The 50 m
standing start turned out to correlate with the same
magnitude (R = 0.86).

The relationship between the two assisted

training runs of 30 m and 50 m was also high
(R = 0.835). It could be supposed that the 50 m
AST run helps to reach assisted training speed of
108-110 % in the 30 m effort. Following this
sequence in speed development is of considerable
importance.

The close correlation between the results in
100 m and 200 m (R = 0.95) is well known. This
relationship shows that the training of athletes
should aim at participating in both sprint events.
High results in the 100 m run help reaching high
results in the 200 m run and vice versa.

The final results in 200 m are most influ-
enced by 30 m AST speed, expressed by the
significant correlation coefficient (R = 0.96).
Probably the correlation between the abovemen-
tioned training techniques, start acceleration, and
maximum speed has a positive impact on the
200 m run. Importantly, endurance development
in 200 m and 100m demonstrates a strong rela-
tionship (R = 0.889). The third most important
factor is the 30 m (standing start) run with the cor-
relation ratio of R = 0.87. According to several
experts [6, 14, 15, 20] start acceleration can in-
fluence the final result significantly, and accord-
ing to our own experience, it is by 15-20 %. Here
we should note that the wrong development of
speed dynamics in start acceleration, especially in
young sprinters, leads to unsatisfactory results.
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Table 3
Relationships between the training tools used, expressed by a correlation coefficient

30 m 50 m 30 m* 50 m* 100 m 150 m 200 m 300 m
30m 1.000
50 m 0.924 1.000
30 m* 0.916 0.908 1.000
50 m* 0.806 0.796 0.835 1.000
100 m 0.838 0.860 0.971 0.793 1.000
150 m 0.959 0.867 0.903 0.767 0.864 1.000
200 m 0.873 0.824 0.963 0.791 0.954 0.889 1.000
300 m 0.955 0.808 0.823 0.666 0.728 0.923 0.838 1.000

*assisted sprint training (AST).

One of the main issues in young sprinters’
training is the development of speed endurance
with runs longer than race distance. In our re-
search, we included 300 m runs, which are very
important for the success in 200 m, as demon-
strated by the high correlation coefficient
(R = 0.838). In the weekly programmes during
pre-competition and competition weekly micro-
cycles the development of sprint- and speed en-
durance are of crucial importance. This statement
is proved by the relationship between 150 m and
300 m runs, expressed by the correlation coeffi-
cient (R =0.923).

Conclusions

The analysis shows that the precise dosage
of training effort in pre-competition and competi-
tion mesocycles and tuning the most appropriate
quantity and quality of training efforts provide
the base for achieving the necessary balance in
the development of special running preparation.
This represents an original method that can be
used in the training programs for junior athletes.

The results allow making some inferences
and recommendations.

1. Using assisted training 30 m runs helps
the development of speed during start accelera-
tion. Assisted training in 30 m runs also has
a positive impact on running 30 m and 50 m
(standing start) expressed by the high correlation
coefficients.

2. The significant and high relationship be-
tween 30 m AST and the result in the 100 m dash
shows that this training technique helps both im-
proving start acceleration and developing maxi-
mum speed, which are of crucial importance for
the result in 100 m.

3. The analysis revealed that 200 m result
depends on 30 m AST run and on the 100 m
time.

4. The close values of the correlation coef-
ficients (R = 0.864) and (R = 0.889) of 150 m run

regarding 100 m and 200 m, respectively, allow
to conclude that sprint endurance development is
a key factor for the result in both events.

5. The relationship between the series of
150 m and 300 m aimed at developing sprint- and
speed endurance indicates the necessity of such
type of effort, and its underestimation could lead
to unsatisfactory results.

The research carried out by using AST ef-
forts indicates that this type of training could
help the speed development of junior athletes by
improving the neuromuscular capacity of the
sprinters.
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BJIIMAHUE ACCUCTUPOBAHHbLIX TPEHUPOBOK
HA CNEUUATIbHYIO BEITOBYIO NOAIOTOBKY
FOHNOPOB-CINPUHTEPOB HA 100 U1 200 m

X.T. CmosiHoe
CrniopmueHbll kry6 «Akademuky, 2. Cogpusi, boneapus

Hean. Llexp nanHOrO NCCIEIOBAaHUS — BBISIBUTH 3((EKTUBHOCTH HHCTPYMEHTOB aCCUCTHUPO-
BaHHBIX TPEHUPOBOK IS YIYYIICHHUS HanOoJee BaXKHBIX MOKAa3aTeJeH, BIUAIOMNX HA Pa3BUTHE
CKOpocTH | pe3ynbTaThl 3a0eroB Ha 100 200 M y criprHTEpOB-IOHUOPOB. DPPEKTHBHOCTH ac-
CUCTHPOBAHHBIX TPEHUPOBOK ISl PAa3BUTHS CKOPOCTH, MAaKCUMAJbHONH CKOPOCTH M CKOPOCTHOM
BBIHOCJIMBOCTH ObLlIa YCTAHOBIIEHA C TOMOIIBIO CIIENMANBHBIX 3a1aHU. MaTepuaabl 1 MEeTO/IbI.
B uccnenoBann NMpHHAMAIN Y9acTHE 8 CIIOPTCMEHOB-IOHHOPOB. IIpOIOKHUTENEHOCT HCCITe-
JIOBaHUS COCTaBJsIa 7 HEAeIb, W3 KOTOPHIX 4 HENEeNu — MPEeICOPEBHOBATEIBHBIA ME30LUKI —
U 3 HeJenu — COPEeBHOBATEINILHBIM ME30LMKII. cclienoBane cocpeloToueHO Ha MHCTPYMEHTaxX
ACCHUCTHUPOBAHHBIX TPEHUPOBOK, MMEIOLIHUX IEPBOCTEIIEHHOE 3HAYECHHUE JUIsl PE3YJIbTATOB 3a0€TOB
Ha 100 1 200 M. D deKTHBHOCTH UCTIONB30BAHUS TAHHBIX HHCTPYMEHTOB ISl Pa3BUTHS CKOPO-
CTH, MaKCUMaJIbHONW CKOPOCTH U CKOPOCTHOHM BBIHOCIIMBOCTH ObLIa YCTaHOBJICHA 32 CHET BBISB-
JIeHUs1 Koppersinuid Mex 1y HuMu. Pe3yabtaTel. [lo pe3ysibpraram ucciaeqoBaHus ObUIO YCTaHOB-
JIeHo, uro 3abern Ha 30 M C HCIIOJIB30BAHMEM HWHCTPYMEHTOB aCCHCTHPOBAaHHBIX TPEHHUPOBOK
VIyUIIMIA MaKCUMAIBHYIO CKOPOCTh M CTApTOBOE yCKOpeHHWe. Brlra BEISBIEHA CTaTUCTHICCKH
3HAYNMAasl KOPPEJAIHsI MEKIY CKOPOCTBHIO B aCCHCTHPOBaHHOM 3abere Ha 30 M M pe3yJbTaTaMu
3abera Ha 100 M, 9TO MOATBEPIMIO YPPEKTHBHOCTD UCIIOIHE30BAHISI HHCTPYMEHTOB aCCHCTHPO-
BaHHBIX TPEHHPOBOK KaK IS Pa3BUTHSA CTAPTOBOTO YCKOPEHUS, TAK ¥ MaKCHMAaJIbHOH CKOPOCTH.
Taroke OBITIO BBISIBICHO, UYTO pe3ynbTaThl 3a0era Ha 200 M 3aBUCENN OT BPEMEHH aCCHCTHPOBAH-
Horo 3abera Ha 30 M u 3abera Ha 100 M. BeiBoabI. Pe3ynpTarsl uccienoBanus IpoIeMOHCTPH-
poBajiv, YTO HUCIOJB30BAHUE HWHCTPYMCHTOB ACCUCTHUPOBAHHBLIX TPCHHUPOBOK CHOCO6CTBOBaﬂO
YIAYUYIICHUIO CKOPOCTU CIIOPTCMEHOB 3a CUYET PA3BUTUA HCPBHBIX W MBIIICYHBIX PE3E€PBOB FOHBIX
CIIPHHTEPOB.

Knroueswie cnosa: accucmuposannas mpenupoexa, 3abez na 100 u 200 m, pazeumue max-
CUMATLHOU CKOPOCMU, CHPUHIMEPbI-IOHUODDL.

Xpucto CrosinoB, Ph.D., riaBHBI TpeHEp, CIIOPTUBHEIA KITy0 «Akanemuk». bymseap Kimmvenra Ox-
puzckoro, 9, 1756, r. Codusi, bonrapust. E-mail: info@akademik-bg.com, ORCID: 0000-0001-6129-8056.
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