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Abstract

It is a very well-known fact that in the athleticemts that are based on speed, the athletic
high performance is often dependent on and com#itoby the reaction time (the
processing speed of the nervous impulse's impagjaiitie previous researches in the field
of high performance sports have emphasized therianpee the track and field specialists
give to the education of the start reaction, anartgnce that is justified by the "limit"
reached today in obtaining high performances, aslheduring sprint events. This paper
aims to do an analysis of the start reaction tireesrded by athletes who won medals for
sprint events (ranked in the first three places)jnd) the Romanian National Track and
Field/Athletics Championships. The subjects of ttdsearch were professional athletes
who, according to the Romanian Athletics Federatibelonged to 5 age categories
(juniors 11, 11, 1, youth, and seniors).

1. Introduction

The need to know the man's reaction to variousustii® highlighted by the
oldness and diversity of the studies and reseacdmeiicted throughout time, especially
in the field of applied psychology. A synthesispobfessional literature allows us to
observe that the reaction time is being studiedofer 140 years, starting with the
writings of F.C.Donders, in 1868 (Kosinski, R.2D12), up to the studies conducted by
Hanslmayr, S., J. Gross, W. Klimesch and K. L. 8b4@011).

Due to the implications of various higher nervotrsictures, and also several
mental processes, the reaction time has been adatyzelation to man's possibilities of
manifestation. Thus, we find several experimerganading the simple reaction time, the
recognition reaction time, and the running readiime (Welford, A. T., 1980).

Being studied by specialists in various fields egearch, the analysis of the
reaction time to different stimuli has allowed ttiscovery of a whole range of
numerous factors influencing, some more, some igsyalue. Thus, Davis, B.,
(2000, p.312) emphasizes as factors determiningdhe of the reaction time: the
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gender, the age, the learning stage and the mstati@él of the subject, his fitness
level, available time and the number of possibEpoases that an individual can
give to a stimulus, the intensity of the stimuluoyoking the response, the
experience and anticipation possibilities, healdgdy temperature (a low
temperature increases the value of the reactior)tithe personality (extraverts
react faster), the state of vigilance, and thetleofjneural pathways.

These factors can be added, according to reseacomesicted until present
time, to the excitation levelDavranche, K., Audiffren, M., Denjean, A., 2006
hemispheric dominance (Barthélémy, S., Boulinguez, 2001), type of vision
(central or peripheral), fatigue, stress and thleatl, intelligence level, alcohol,
the inspiration-expiration cycle (faster reactiamidg excitation - Buchsbaum, M.,
Callaway, E., 1965), medicine and drugs, etc.

The reaction time depends also, in my opinion, lba@ duration of the
information transfer between the sensitive andntlméor areas that are capable of
starting a command to perform a motor act.

Considering some of the previously mentioned fadfiitness, health, excitation
level, and sports practice), reaching high perfoirea in athletic events or sports
branches that are based on speed, depends als®\aiue of the start reaction time.

In competitive track and field, especially in shdistance events, there were
numerous enough cases in which the start react@as tiwve one that made the
difference between the champion and the seconirdrilace winners, or between
a medaled athlete and a fourth place winner.

The aim of this paper is to highlight the diffezes in value of the start reaction
times in professional athletes who have won metilaisg national championships, as
well as the link that might exist between the edgrere accumulated during athletic
practice and the value of the reaction to a soigmak

2. Material and methods

Research Hypothesd¢ke accumulation of psycho-motor experience during
track and field high athletic performance does leatl, most of the times, to an
improvement of the start reaction time value;

Research Subjeci®he subjects were professional male athletes whie han
medals during national indoor and outdoor chambipsg(first three places).

Table 1- Research subjects

Categories Age Indoor Outdoor | Total
1 | Juniors Il (31) 14-15 years old 12 21 33
2 | Juniors Il (J1) 16-17 years old 12 21 33
3 | Juniors | (1) 18-19 years old 12 21 3B
4 | Youth (Yth) 20-22 years old 12 21 33
5 | Seniors (Sen) 23y.0.--- 12 21 38
Total 60 105 165

To the values recorded by the 165 subjects, anglyire individual
challenges, | added the 30 reaction times recodienhg the National Combined
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Events Championships sprint events (60 m sprintG@hich hurdles).

Research instrument€omplete systems for analyzing the start reaction,
Alge timing StartJudge Sand TimeTronics (starting blocks with movement
sensors, a pistol, a printer, a microphone, a akanhit, a loudspeaker)

3. Results and Discussions

After recording and analyzing the data, the folloegviobservations were

made:

= the analysis of the values recorded by the subphaifig the nationaihdoor
track and field competitions, regarding the valigbcoefficient on apracticed event
(Table 2) has allowed me to determine a homogepéitlie analyzed groups values
(the Vc values were between 10% and 20%); the &rospwere highlighted by
values recorded in 3 of the 12 studied groups biega(the values for 3rd place
winners in the 60 m sprint and 60 m hurdles evestsyell as the values for 2nd place
winners in the 400 m sprint events), where the@rage emphasizes a heterogeneity of
the reaction times, meaning a low homogeneity;

= the analysis of the values recorded by the subjdating the national
outdoor track and field competitions, regarding the valtigbicoefficient on a
practiced evenfTables 3 and 4) has allowed me to determine aolgeneity of the
analyzed groups values (the Vc values were betwEedh and 20%); the
exceptions were highlighted by values recorded wf the 21 studied groups of
values, where a heterogeneity was shown;

Table 2- The indoor start reaction values (0.000s)

400M

. 4X2 tracks
5 60M 60MH (300m sprint for (4x1for JIl)
-8 PLA | PLA [ PLA | PLA PLA PLA PLA PLA | PLA| PLA| PLA| PLA

CE CE CE CE CE CE CE CE CE CE CE CE
1st 2nd | 3rd 1st 2nd 3rd 1st 2nd 3rd 1st| 2nd| 3rd

3rd 0.17€]0.186{0.201{0.172|0.156 |0.210| 0.208 0.2050.23¢0.2410.21§0.2240.20712.75
Jil 0.152]0.127]0.164/0.110]|0.166 | 0.220 | 0.3450.3940.16(0.1940.26§0.2150.21(041.28
JI 0.18£|0.177]/0.11(]0.105|0.177|0.153 | 0.261/0.1960.2190.2040.2630.1930.18726.36
Yth 0.15¢]0.209|0.184/0.150|0.173|0.193| 0.188 0.2150.21¢0.25§0.1940.2250.19715.18
Sen0.162|0.159/0.15¢/0.150|0.173|0.157 | 0.235/0.1640.2370.21§0.25§0.26/0.19422.86
M11[0.167|0.172/0.163|0.137|0.169| 0.187| 0.247,0.2350.2140.2240.24(0.225
Min 0.152|0.127|0.110/0.105]0.156| 0.153] 0.188.1640.16(0.1970.1940.193
Max [0.18£|0.209|0.201/0.172]0.177| 0.220, 0.345.3940.2370.2580.2640.2671
Amp 0.03:]0.082]|0.091]0.067|0.021| 0.067] 0.15.2300.0770.0610.0740.074
S |10.01/0.03| 0.03] 0.03] 0.0} 0.03 0.068).09|0.03] 0.03] 0.03| 0.03
Vc |8.18|17.92|21.13|20.95| 4.90 | 16.32| 24.7[138.77114.7311.4213.5§11.95

= the analysis of the values recorded by the subgaaisg the nationahdoor
track and field competitions, regarding the valigbicoefficient onage category
has allowed me to determine a homogeneity of thmjfa Il and youth values (the
Vc values were between 10% and 20%), and a heteedgeof the reaction times
for juniors Il, juniors |, and seniors (Table 2);
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= the analysis of the values recorded by the subjdating the national
outdoortrack and field competitions, regarding the vatigbicoefficient onage
categoryhas allowed me to determine a homogeneity of tladyaed groups values
(the Vc values were between 10% and 20%); the exeepwere highlighted by
values recorded in 7 of the 21 studied groups bfes where a heterogeneity was
shown in the reaction times (Tables 3 and 4);

Taking the same approach (for the criteria "practievent and "age"), and
considering the two competition seasons (indoor @utdoor), the analysis of the
best and the worst average values recorded byulbjecss with regards to start
reaction suggests the following:

= the best average value for tpeacticed eventriterion that was recorded
during theindoor national track and field championships belongedhi® 60 m
hurdles national champions (0.137 s), whereas thrstvaverage value belonged to
the 400 m sprint national champions (0.247 s - &&b]

= the best average value for tpeacticed eventriterion that was recorded
during theoutdoor national track and field championships belongedht 60 m
hurdles junior | gold medalist (his reaction timfe0dl05 sis excellent, considering
the scientifically proven and IAAF assumed physgodal limit for his age, of
0.100 s). In complete opposition, the worst staaiction time was recorded by the
junior Il 400 m sprint silver medalis® 394 s a very poor reaction time - Table 2);

= the best average value for thge categorgriterion that was recorded during
the indoor national track and field championships belongedht junior 1 60 m
hurdles national medalists (0.187 s - Table 2), re&® the worst average value
belonged to the junior Il national champions (0.8),0

= the best average value for thge categorgriterion that was recorded during
the outdoornational track and field championships belongethe&o110 m hurdles
national champions (0.145 s - Table 3), whereasmvbrst average value belonged
to the 400 m hurdles national champions (0.263able 2);

Table 3- The outdoor start reaction values (0.000s)

100m 110mh 200m 400m

o) (90mh for JllI) (300m for JlII)
-8 PLAC |PLAC |PLAC PLAC [PLAC |[PLAC [PLAC PLAC| M2 | Vc
c

E E E PLACE [PLACE [PLACE PLACE E E E E E
1st 2nd | 3rd 1st 2nd 3rd 1st 2nd 3rd 1st | 2nd | 3rd

Jill 0.175/0.118]0.183 0.161|0.157| 0.132| 0.233|0.2440.17¢€/0.1720.2280.2170.19423.25
JII 10.115/0.143]0.198/0.146|0.150| 0.216|0.193]|0.161/0.1870.1420.2190.221/0.19122.29
JI 10.15(|0.153]0.118/0.160{0.172| 0.190|0.196|0.1090.217/0.1720.1790.2300.20¢ 28.82

0.18¢40.208/0.167/0.108| 0.158| 0.207| 0.156(0.2140.2470.277/0.3930.341/0.243 29.5]

Sen|0.18%]0.172|0.1790.151|0.154| 0.217)| 0.240]0.2550.1820.2370.2100.2420.213 15.45

M [0.161/0.159|0.1690.145| 0.158|0.192| 0.204|0.197/0.20(|0.2000.2460.250
Min |0.115/0.118]0.1180.108/0.150{0.132]0.156|0.10900.17€/0.1420.1790.217
Max (0.1840.208/0.198/0.161|0.172|0.217]0.240|0.255/0.247/0.2770.3930.341]
Amp |0.0712/0.090]/0.080,0.053| 0.022| 0.085| 0.084|0.146/0.071/0.1350.2140.124
S |0.03]0.03| 0.03]0.02| 0.01| 0.04 0.03 0.06 0.p8.06|0.08|0.05
Vc [18.6521.22/18.10/14.96| 5.26 | 18.43 16.70(31.05/14.9527.6534.3120.65
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= the best average value that was recorded duringutaoor national track
and field championships belonged to the 110 m lesrfinior | gold medalist (his
reaction time 0f0.108 sis excellent, considering the scientifically pravand
IAAF assumed physiological limit for his age, oL00 s). In complete opposition,
the worst start reaction time was recorded by @@ sprint silver medalist in the
Youth category@.393 s a very poor reaction time);

Table 4- The outdoor start reaction values (0.000s)

400 mh 4%100m 4x400m
(300mh for JllI) (1+2+3+4 for Jun IlI)
PLACEPLACEPLACEPLACEPLACEPLACEPLACEPLACEPLACE
1st 2nd | 3rd 1st 2nd | 3rd 1st | 2nd 3rd
Ji 1 0.215(0.185 | 0.238 | 0.182 | 0.277 | 0.241 | 0.293 | 0.202 | 0.145 | 0.199| 23.25
JIl [ 0.195|0.304 | 0.236 | 0.217 | 0.186 | 0.236 | 0.196 | 0.162 | 0.197 | 0.191| 22.29
JI 0.322 | 0.259 | 0.322 | 0.212 [ 0.186 | 0.201 | 0.281 | 0.217 | 0.277 | 0.206| 28.82
Yth | 0.284 | 0.247 | 0.273 | 0.278 | 0.246 | 0.192 | 0.278 | 0.273 | 0.366 | 0.243| 29.51
Sen | 0.222 | 0.258 | 0.248 | 0.217 | 0.214 | 0.254 | 0.202 | 0.195 | 0.215 | 0.212| 15.45

M1 | 0.248| 0.251] 0.263| 0.221| 0.222] 0.22% 0.250 0.2]10 0.240
Min | 0.195| 0.185 0.23¢ 0.182 0.186 0.192 0.196 0.1624%01
Max | 0.322| 0.304 0.322 0.278 0.277 0.254 0.293 0.273660\3
Amp | 0.127| 0.119) 0.08¢ 0.096 0.091 0.062 0.097 01112102

S 0.05| 0.04 004 003 004 0.03 05 0j04 0.08

Vc | 2151] 17.04 13.63 1579 17.83 1194 1878 19.38323b.

M2 \Y/e

Indoor

= the best average value for thge categorgriterion that was recorded during
the outdoor national track and field championships belongedthte junior Il
medalists (0.191 s), whereas the worst averageevia&longed to the national
champions in the Youth category (0.243 s);

The analysis of the reaction times for both conjetiseasons (indoor and

outdoor, tables 2, 3, and 4) has emphasized tlewiolg aspects:

= the smallest reaction timealue (0.105 s, which is the best value for his
total motor performance) was recorded by a huriltan the 18-19 years old age
category (Jun I), winner of the gold medal during indoor season;

= the highest reaction timealue (0.105 s, which is the worst value for his
total motor performance) was recorded by a 400 rimtgp from the 16-17 years
old age category (Jun Il), winner of the silver mleduring the indoor season;

= the smallest reaction tinrserage valu€meaning also the best average value
for their total motor performance) was recordedrduthe indoor season, when the
hurdlers had an average of 0.137 s, in comparigotid best start reaction time
average (0.145), also recorded by hurdles, dunegtitdoor season;

The analysis of the data resulted from the calmrabf the professional
athletes' reaction time average values, with regéodtheirplace on the podium
(type of medal they had won), as well as the coatpar analysis of the start
reaction average values, has indicated the follgwaspects:
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= regarding theindoor competitions, the best average start reaction value
belonged to the subjects positioned in first pi@c&94 s, Table 5), followed by the
average value recorded by the subjects in thirdepl®.197 s), and then by the
second place subjects’ values;

= regarding theoutdoor competitions, the best average start reaction value
belonged to the subjects positioned in first pi@c204 s, Table 5), followed by the
average value recorded by the subjects in secawk §D.206 s), and then by the
third place subjects' average value (0.220 s);

= as we can see in Table 5, the indoor average osaittne values are higher
than the outdoor ones. Thus, the winter (indoord gonedalists have a better
average start reaction than the summer (outdoold geedalists, by 0.010 s.
Regarding the difference between the average oeatithe values recorded by the
silver and the bronze medalists, we can see tlasither medalists have a slight
advantage (0.002 s) in the winter season, the dasmg true about the bronze
medalists (0.023 s), in comparison with the onglénsummer season,;

Table 5- Comparative analysis of the start reaction for twdoor national
championships events (individual/combined events)

60M 60MH
Category 1st 2nd 3rd 1st 2nd 3rd Category
place place place place place place | average

Ji 0.178 | 0.186 | 0.201 | 0.172 | 0.156 | 0.21 | 0.184
JNl 0.152 | 0.127 | 0.164 | 011 | 0.166 | 022 | 0.157
Jl 0.185 | 0.177 | 0.1 | 0105 | 0.177 | 0.153 | 0.151
Yth 0.159 | 0.209 | 0.184 | 0.5 | 0.173 | 0.193 | 0.178
Sen 0.163 | 0.159 | 0.156 | 0.15 | 0.173 | 0.157 | 0.160
| E. place 0167 | 0172 | 0163 | 0137 | 0169 | 0187 | 0.166
average
JIl C.E. 0.142 | 0.108 | 0.159 | 0.173 | 0.156 | 0.186 | 0.154
JIl C.E. 0.208 | 0.201 | 0.173 | 0.165 | 0.194 | 0.137 | 0.180
JIC.E. 0.210 | 0.152 | 0.124 | 0.160 | 0.119 | 0.126 | 0.149
Yth C.E. 0.112 | 0.158 | 0.133 | 0.179 | 0.242 | 0.194 | 0.170
Sen C.E. 0.133 | 0.148 | 0.107 | 0.194 | 0.205 | 0.345 | 0.189

CE.place | 151 | 0153 | 0139 | 0174 | 0183 | 0198 | 0.168

average

I.E. — individual events, C.E. — events taking plagthin the Combined Events

Due to the fact that during the indoor combineches/@ational championships,
the reaction times for the 2 sprint events were adsorded, | thought it would be an
interesting and original idea to do an analysithefstart reaction time. Table 5 presents
an observational and comparative analysis of i taction recorded during the 2
types of national championships: individual and bmed events.

Certain aspects can be emphasized, such as:

» the average start reaction values recorded by #daled athletes during the
60 m sprint event (0.161s, 0.153s, 0.139s) arehett comparison with the ones
recorded by the medaled athletes during the indalicevents (0.167s, 0.172s,
0.163s — Table 5);
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= for the 60 m hurdles event, the average startiogaghlues recorded by the
medaled athletes during the combined events (0.17483s, 0.198s) are weaker
when compared with the average values recordechdyrtedaled athletes in the
individual events (0.137s, 0.169s, 0.187s — Taple 5

= after analyzing the average values with regardage, we observe that the
combined events medalists have better reactiotie atge of the juniors 1lI, juniors I,
and youth categories, while the junior 1l, and senategories have poorer averages, in
comparison with the individual events sprinters;

= the general average is worse by 0.002 s in theinethlvents medalists (0.168 s),
compared with the general average for the indivVekents medalists (0.166 s-Table 5).

Table 6- Average start reaction values according to age gaties and place

Indoor Place
Jil Jii Ji Yth Sen average
1st place 0.200 | 0.201 | 0.189 | 0.189 | 0.192 0.194
2nd place 0.191 | 0.239 | 0.203 | 0.198 | 0.189 0.204

Place/Categor

0.199s

3rd place 0.218 | 0.190 | 0.169 | 0.205 | 0.204 0.197 a2

Outdoor Qlw
1st place 0.204 | 0.172 | 0.213 | 0.224 | 0.207 0.204 S %
2nd place 0.202 | 0.189 | 0.182 | 0.248 | 0.208 0.206 =
3rd place 0.190 | 0.212 | 0.221 | 0.256 | 0.220 0.220

Age average 0201 | 0201| 0196 | 0.220| 0.203

After analyzing comparatively the average startctiea values on age
categories during the two studied seasons (colurBrinviTables 2, 3, 4, and 6), |
noticed that:

= the 14-15 year-old athletes (JIIlI) have recordedwadoor start reaction that
was 0.004 detterthan the indoor start reaction;

= the 16-17 year-old athletes (JIlI) have recordedwdoor start reaction that
was 0.019 detterthan the indoor start reaction;

= the 18-19 year-old athletes (JI) have recordedwdoor start reaction that
was 0.019 detterthan the indoor start reaction;

= the 20-22 year-old athletes (Youth) have recordeadwdoor start reaction
that was 0.046 worsethan the indoor start reaction;

= the over 23 year-old athletes (Seniors) have rewbrdn outdoor start
reaction that was 0.01Arsethan the indoor start reaction;

= 0on average, the indoor start reaction time (0.)9&as 0.012 s better than

the outdoor value (0.210 s);

The analysis of the average values with regarddaces (obtained medals,
Table 6), for both seasons, shows that the goldafeddathletes had an average
reaction 0f0.199 s the silver medaled, @.205 s and the bronze winners 0209
s, values that we cannot consider to be among tbe be

On average, the best reaction time values durirly beasons (indoor and
outdoor) were recorded by medaled athletes in lthge category18-19 years old
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- 0.196s) followed by JII athlete§16-17 years old - 0.201,sand Jll1(14-15 years
old - 0.201s)We can see in Table 5 that the worst averageesalere recorded by
athletes in the "youth" categof®0-22 years old - 0.22Qs)

Conclusions

Considering what was already known (that the reactime tends to
decrease from childhood to adolescence throughnarease in the processing
speed of the information received from the centrvous system, G. Grouius,
1991), one can say that this study brings its paigcontribution in completing the
researches conducted on the reaction time, anctiapeon the way the nervous
impulse processing speed is expressed in profedsabinietes. The final results of
this research confirm an improvement in the reactiones from puberty to
adolescence, in professional athletes.

However, even if certain studies and researche® Islown that motor
experience can shorten the reaction time, the gsafeal athletes studied in this
paper have shown that there is not always a dyr@ectportional relation between
the accumulation of psycho-motor experience inpgfaetice of sprint events, and
the value of the start reaction time.
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STUDIU PRIVIND RELATIA DINTRE ACUMULAREA EXPERIENTEI
PSIHOMOTRICE IN PRACTICA PROBELOR DE SPRINT $S1 VALOAREA
TIMPULUI DE REACTIE LA START

Alexe Dan lulian
Universitatea ,,Vasile Alecsandri” din Bacdu, Romania

Cuvinte cheie:atletism, timp de reaie, atlgi medaliai
Rezumat

Este mai mult decét cunoscut faptalin probele sau disciplinele sportive care au l&ba
manifestarea vitezei, performansportii este de multe ori depend&it conditionaé si
de timpul de rege® (viteza de procesare a impottinimpulsului nervos). Cercatle
anterioare din domeniul sportului de performiamu evidefiat importana pe care
specialitii din practica atletismului o acaicedudirii reaaiei la start, importaga justificat
de ,limita” la care s-a ajuns &gt in okiinerea performaei, mai ales in probele de sprint.
Lucrarea §i propune § evidenieze o ampl analiza a timpilor de reate la start,
inregistrai de atleii medaliai Tn probele de sprint (primele trei locuri), ndcal
campionatelor rnéonale de atletism ale Romaniei. Sulpilecercetirii sunt reprezentade
atlei de performata incadra de regulamentul Fedgr@i Roméne de Atletism in 5
categorii de varsat(juniori lll, 11, I, tineretsi seniori).

1. Introducere

Necesitatea cuneierii reagiei omului la diferti stimuli este pusin evidema
de vechimeai diversitatea studiilosi cercetrilor intreprinse de-a lungul timpului,
in special in domeniul psihologiei aplicate. Siatditeraturii de specialitate ne
permite 4 obserdm ca asupra timpului de reie sunt efectuate ceréetde peste
140 de ani, pornind de la opiniile lui F.C.Dondefis, 1868 (Kosinski, R.,J., 2012),
para la cercedrile efectuate de Hanslmayr, S., J. Gross, W. Kdicheand K. L.
Shapiro (2011).

Datorita implicarii diferitelor structuri nervoase superioare, giaa anumitor
procese psihice, timpul de rei@ca fost analizat in rei@ cu posibiliitile de
manifestare ale omului. Astfel, au fost efectuatpeeimente asupra timpului de
reagie simplu, a timpului de rede de recunageresi a timpului de reage de
alegere (Welford, A. T., 1980).

Supué cerceldrii de specialiti din domenii din ce in ce mai variate, analiza
timpului de reagie la diferti stimuli a permis determinarea unei intrggvariate game
de factori care influgeaz mai mult sau mai pin valoarea sa. Astfel, Davis, B., (2000,
p.312) evidetiaza ca factori care deterndirvaloarea timpului de rege: genul, varsta,
etapa de Tnitaresi starea psihica subiectului, nivelul congiii fizice, timpul disponibil
si numarul de &spunsuri posibile pe care le poate da un indivighlgtimul, intensitatea
stimulului care provodcreadia de Bspuns, experiea si posibilititile de anticipare,
starea deaatate, temperatura corpului (temperatuizsti creste valoarea timpului de
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reagie), personalitatea (extroveiitireagioneaz mai rapid), starea de vigilgnsi
lungimea &ilor neuronale.

Acestor factori li se pot adga, conform cercatilor efectuate pan in
prezent, nivelul exciteei (Davranche, K., Audiffren, M., Denjean, A., 2006
dominana emisferi@ cerebral (Barthélémy, S., Boulinguez, P., 2001), tipul de
vedere (centrdl sau periferig), oboseala, stresw§i ameninarea, nivelul de
inteligenta, alcoolul, ciclul inspirge-exprigie (reatie mai rapid pe excitde -
Buchsbaum, M., Callaway, E., 1965), medicamenielieogurile, etc.

Timpul de reagie este dependent, in opinia noasgr de durata transferului
informgiei intre ariile senzitivei ariile motorii, capabile de demararea comenzii
pentru realizarea unui act motric.

Raportand la unii din factorii enumeranterior (condia fizica, starea de
sinatate, nivelul excitaei, practica sportid), atingerea performasi sportive n
probe sau ramuri sportive care au ladoamnifestarea vitezei, este dependent
de valoarea timpului de regela start.

in atletismul de performai mai ales in probele pe distarscurte, ne-au fost
evideniate destul de multe cazuri cand teata start a fost cea care @t diferena
intre campionul acelei prolgelocurile 11 si lll, sau intre un medaliat locul V.

Scopul prezentei lugr este de a evideia diverenele de valoare ale
timpilor de reage la start la nivelul atldor de performath medaliai la
campionate n#onale, precumsi raportul care ar putea exista sau nu intre
experiefta acumulat in practica sportivsi valoarea reaeei la semnal sonor.

2. Material si metode

Ipotezele cercétii - acumularea experiggi psihomotrice n practica
performanei sportive din atletism nu duce de cele mai maiigi la imburatatirea
valorii timpului de reate la start;

Subiedgii cercetirii Subiegii au fost reprezentade atleii de performars de
gen masculin, care au fost medglia campionatele nenale (primele trei locuri),
desfhisurate atat pe teren acoperit, gan aer liber.

Tabel 1-Subiedii cercetirii

Categorii Varsta |Teren acoperit| Aer liber Total
1 | Juniori Il (311) 14-15 ani 12 21 33
2 | Juniori Il (JI1) 16-17 ani 12 21 33
3 | Juniori | (JI) 18-19 an 12 21 33
4 | Tineret (Tin) 20-22 an 12 21 33
5 | Seniori (Sen) 23 ani --+ 12 21 33
total 60 105 165

La valorile celor 165 de subigsupui analizei in probe individuale, s-au
adaugatsi cei 30 de timpi de rede evideniati la probele de sprint (60 m plgit60
m garduri) din cadrul Campionatelor fdmale de Probe Combinate.
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Instrumentele cercétii Sisteme complete pentru analiza teacla start
»Alge timing StartJudge 33i , Timetronic$(blocstarturi cu senzori de guare,
pistol, imprimani, microfon, unitate centralamplificator).

3. Rezultatesi Discutii

In urma preluctrii datelor am constatat utitoarele:

= analiza valorilor inregistrate de suhiela competiile naionale de atletism
desfisurate pe teren acoperitprivind coeficientul de variabilitate pe criterjproba
practicatz” (tabel nr.2), ne-a permisasdetermidm o omogenitate a valorilor
grupurilor analizate (valorile Cv au fost cupriiee 10%si 20%); excepile au fost
evideniate de valorile inregistrate la 3 dintre cele tZpg de valori supuse cerarét
(valorile locurilor Ill pentru probele de 60 m gardsi 60 m plat, precunsi valorile
locului Il de la 400m plat), unde media acestoraepin evideti 0 heterogenitate a
timpilor de reage, deci 0 omogenitate &u;

= analiza valorilor inregistrate de sultida competiiile nationale de atletism
deshisurate in aer liber, privind coeficientul de variabilitate pe criterjyproba
practicatz ” (tabel nr.3si nr.4), ne-a permisasdetermidm o0 omogenitate a
valorilor grupurilor analizate (valorile Cv au fostiprinse intre 10%i 20%);
excepiile au fost evidepiate de valorile Tnregistrate la 7 dintre cele 2aipg de
valori supuse cercaii, unde heterogenitatea a fost evitet,

= analiza valorilor inregistrate de sultida competiiile nationale de atletism
deshisurate pe teren acoperitprivind valorile coeficientului de variabilitatpe
criteriu ,categorié (varst:), ne-a permisasdetermidm o omogenitate a valorilor
la varsta juniorilor lllsi a tineretului (valorile Cv au fost cuprinse intt@% si
20%)si o heterogenitate a timpilor de reiag la categoriile juniori Il, juniorilor ki
a seniorilor (tabel nr.2);

Tabel 2—Valorile reagiei la start ,pe teren acoperit” (0,000s)

= 400MP 4X2 TURuri
§§ 60M 60MG (300mp pt JII) | (4x2tur pt JlII) M2! cv
2 §LOC LOC [LOC |[LOC |[LOC |LOC | LOC|LOC|LOC|LOC|LOC|LOC

I Il Il I Il Il I Il Il I Il Il
I p,17¢0,186|0,201/0,172|0,156 |0,210| 0,208 0,2050,23¢0,24]10,2140,2240,20312,75
Jil p,152/0,127|0,1640,110{0,166|0,220| 0,345 0,3940,16(0,1970,26§0,2150,21(41,28
JI p,18¢0,177/0,11()0,105{0,177|0,153]| 0,261 0,1960,2190,2040,2630,1930,18426,36
Tin p,15¢|0,209,0,18¢0,150{0,173|0,193| 0,188 0,2140,2140,25§0,1940,225%0,19115,18
Sen,16%|0,159|0,15¢/0,150/0,173 0,157 0,2350,1640,23]0,21§0,2540,2670,19422,86
m1 0,1670,172/0,163/0,137|0,169|0,187| 0,247 0,2350,2140,2240,24(0,221

min [,152/0,127|0,110/0,105|0,156|0,153| 0,188 0,1640,16(0,1970,1940,193

max 0,18£/0,209(0,2010,172|0,177]0,220| 0,345 0,3940,2370,2580,2640,267

Amp D,03%]0,082/0,091|0,067(0,021|0,067]| 0,157 0,2300,0770,0610,0740,074

S |0,01/0,03] 0,03 0,03 0,04 0,08 0,08®,09]|0,03 0,03 0,03 0,03
Cv |8,18|17,9221,13|20,95| 4,90 | 16,32| 24,71/ 38,7414,7311,4213,5911,95

= analiza valorilor inregistrate de sultida competiiile nationale de atletism
deshisuratein aer liber, privind valorile coeficientului de variabilitagee criteriu
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,categorié (varstz), ne-a permis & determidm 0 omogenitate a valorilor
grupurilor analizate (valorile Cv au fost cupririsére 10%si 20%); excepile au
fost evidemiate de valorile inregistrate la 7 dintre cele 2apg de valori supuse
cerceirii, unde media acestora pune in evidea heterogenitate a timpilor de
reagie (tabelele 3i 4);

Respectand acegaabordare (pe criteriile “prabpracticad” si “varstd”) si
raportand la cele dausezoane compétnale (,aer liber’si teren acoperit”),
analiza celor mai bune, precuircelor mai slabe medii ale valorilor Tnregistrat
subiedi la reatia la start se preziatastfel:

= |a campionatele nimnale de atletism desjuratepe teren acoperjtcea mai
bura valoare medie a reg@ei la start din punct de vederepabbei practicatea fost
evideniata de campionii ngonali ai probelor de 60 m garduri (0,137s), iaa ceali
slali valoare medie a fost evidgata de campionii ngonali ai probei de 400m plat
(0,247s — tabel nr.2);

= cea mai bul valoare a reami la start pe intreg sezonul comgetal de
teren acoperit fost inregistratde medaliatul cu aur in proba de 60 m gardurade |
categoria juniorilor | (timpul &1 de reatie -0,105s-este unul excelent raportand la
limita fiziologica demonstrdit stiintific si asumai de regulamentele IAAF , de
0,100 s). In opozie cu aceastvaloare, cel mai slab timp de rgiada start a fost
inregistrat de medaliatul cu argint din proba dém@lat de la categoria juniorilor
I1 (0,394s un timp de regte foarte slab — tabel nr.2);

= |a campionatele nimnale de atletism desfuratepe teren acoperjtcea mai
bura valoare medie a regei la start din punct de vedere @ltegoriei (varsi) a
fost evidemiata de medaligi din cadrul campionatelor mianale ale juniorilor |
(0,187s, tabel nr.2), iar cea mai slataloare medie a regei la start de medalii
din cadrul campionatelor nanale ale juniorilor 1l (0,210s);

Tabel 3— Valorile reagiei la start,in aer liber” (0,000s)

110 m 400m
100mp (90mg pt ng) 200mp (300mp pthIII)
Loc [Loc |Loc [Loc [Loc [Loc | Loc [Loc|Loc|Loc|Loc|Loc
Clw w0 L L m |
0,177/0,118)0,1830,161]0,157| 0,132/ 0,2330,2440,17€0,1720,2280,2170,194 23,25
0,112]0,143)0,1980,146/0,150] 0,216/ 0,1930,1610,1870,1420,2190,221/0,191 22,24
0,15(]0,153)0,1180,160]0,172| 0,190/ 0,196/0,1090,2170,1720,1790,23(0,20( 28,82
Tin [0,1840,208/0,167/0,108]0,158| 0,207| 0,156]0,2140,247|0,2770,3930,3410,24129,51
Senl0,1870,1720,1790,151/0,154| 0,217| 0,240[0,2550,182/0,2370,2100,242]0,211 15,4%
M [0,1610,159/0,1690,145(0,158]0,192|0,204|0,1970,20(/0,2000,2460,25¢
min 0,1190,118/0,1180,1080,150/0,132|0,156]0,1090,17€0,1420,1790,21"
max [0,1840,208/0,1980,161/0,1720,217]0,240(0,2550,2470,2770,3930,31
Amp 0,071/0,090/0,0800,053] 0,022| 0,085] 0,084/0,1460,0770,1350,2140,12¢
S [0,03[0,03] 0,03/ 0,02] 0,01] 0,04 0,03 0,06 0,08,06]0,08/0,05
Cv [18,6921,22/18,1014,96| 5,26 | 18,43 16,70|31,0514,927,6534,3120,6¢

M2| Cv

Teren
acoperit

SIS

= |a campionatele n@nale de atletism desfuratein aer liber cea mai buin
valoare medie a regei la start din punct de vedere @lobei practicatea fost
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evideniata de campionii ngonali ai probelor de 110 m garduri (0,145s — tabel
nr.3), iar cea mai slabvaloare medie a fost evideasta de campionii ngonali ai
probei de 400m garduri (0,263s — tabel nr.4);

= cea mai bui valoare a reawi la start pe intreg sezonul comgenal ,aer
liber” a fost inregistrat de medaliatul cu aur in proba de 110 m garduriade
categoria juniorilor I (timpul &1 de reatie -0,108s-este unul excelent raportand la
limita fiziologica demonstrdit stiintific si asumai de regulamentele IAAF , de
0,100 s). In opozie cu aceastvaloare, cel mai slab timp de rgiada start a fost
inregistrat de medaliatul cu argint din proba dém@lat de la categoria Tineret
(0,393s,un timp de reate foarte slab);

Tabel 4—Valorile reagiei la start,in aer liber” (0,000s)

s 400mg 4%100m 4x400m
& 8|  (300mg pt Jiy (L+243+4ptaun i) o |
& % LOC [LOC |[LOC |LOC |LOC |LOC |LOC |LOC |LOC

I Il Il I Il Il I Il Il
Jin 0,215(0,185|0,238 0,182 (0,277 | 0,241 | 0,293 | 0,202 | 0,145 | 0,199| 23,25
Jil 10,195|0,304]0,236|0,217 /0,186 | 0,236 |0,196 | 0,162 | 0,197 | 0,191] 22,29
JI10,322]0,2590,322|0,2120,186 | 0,201 | 0,281 {0,217 | 0,277 | 0,206| 28,82
Tin [0,284|0,247]0,273 0,278 0,246 0,192 |0,278 | 0,273 | 0,366 | 0,243 29,51
Sen|0,222 0,258 0,248 0,217 |0,214| 0,254 |0,202|0,195|0,215| 0,212 15,45

M1]0,248| 0,251/ 0,263|0,221| 0,222 0,22% 0,250 0,210 0,240
min |0,195| 0,185 0,23¢ 0,182 0,186 0,192 0,196 0,162450,1
max |0,322| 0,304 0,322 0,278 0,277 0,254 0,293 0,273660,3
Amp |0,127| 0,119 0,08¢ 0,096 0,091 0,062 0,097 0,111210,2
3
9

S | 005 004 004 00 0,04 003 O0pP5 0j04 Q.08
Cv |2151] 17,04 13,63 1579 17,83 11,94 18,78 19,383235,

= |a campionatele n@nale de atletism desfuratein aer liber cea mai buin
valoare medie a re@iei la start din punct de vedere @tegoriei (varsi) a fost
evidertiati de medaliai din cadrul campionatelor mfianale ale juniorilor Il
(0,1915s), iar cea mai slalvaloare medie a regei la start de medalii din cadrul
campionatelor nanale ale tineret (0,243s);

Analiza timpilor de reate pentru ambele sezoane comgatiale (teren

acoperitsi aer liber, tabelele nr.2,§84) ne-a evidefiat urmitoarele aspecte:

= cea mai mig valoare a timpului de reaee (0,105s, insemnarngl cea mai
bura din punct de vedere al valorii sale ca perforthamotrici) este Tnregistratde
un alergtor de garduri din categoria de vardB8-19 ani (Jun I) medaliat cu aur in
sezonul compeaibnal pe teren acoperit;

= cea mai marealoarea timpului de reaee (0,394s, insemnangl cea mai
putin burda din punct de vedere al valorii sale ca perforthamotrica) este
Tnregistrai de un alergtor de 400m plat din categoria de var§6-17ani (Jun 1),
medaliat cu argint in sezonul competnal pe teren acoperit;

= cea mai mig medie a valorilotimpilor de reatie (insemnangdi cea mai bui
din punct de vedere al valorii sale ca perforthanotrici) este inregistrat tot in
sezonul competonal desfsurat pe teren acoperit, unde afgogii de garduri au
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obtinut o medie de 0,137s, comparativ cu cea mak buadie a reami la start
(0,145s), inregistrain sezonul de aer liber tot de aketagii de garduri;

Prelucrarea datelor in urma calculelor efectuatgrasvalorilor medii ale
timpilor de reage la atleii de performars, din punct de vedere &cului ocupat
pe podium (al tipului de medalie fotut), precunsi analiza comparativa mediilor
reagiei la start, ne indicurmatoarele aspecte:

= peteren acoperitcea mai buhvaloare medie a regei la start a apganut
subiedilor clasai pe locul | (0,194s, tabel nr.5), urmafind de valoare medie
Tnregistrai de ocupati locului 11l (0,197s)si abia apoi de cei de pe locul Il;

= Tnaer liber, cea mai bunvaloare medie a regai la start a apanut subieglor
clasai pe locul I (0,204s, tabel nr.5), urradiind de valoare medie nregiséatie
ocupatii locului 11 (0,206s)si abia apoi de cei de pe locul Il (0,220s);

= dupa cum se vede din tabelul nr.5, valorile medii abepilor de reage pe
teren acoperit sunt mai bune decét cele inregesinader liber. Astfel, medatiacu
aur din sezonul de iair(teren acoperit) au o rggela start mai buf) in medie, cu
0,010s comparativ cu medaliecu aur din sezonul de vafaer liber). In ceea ce
priveste diferena valorilor medii pentru medatiacu argintsi bronz, constam ca
existi o diferena mica la nivelul medaliglor cu argint (0,002s) in favoarea ré@ac
la start din sezonul de iarrespectiv o difergd de 0,023s in favoarea medal@
cu bronz din sezonul de i@rrcomparativ cu medali@ cu bronz din sezonul de
var,

Datorita faptului @ in cadrul campionatele tianale de probe combinate
deshisurate de teren acoperit au fost inregistyiatimpii de reade la cele 2 probe
de sprint incluse, am consideréteaste interesant original si realizim o analiZ a
reaciei la start. n tabelul nr.5 prezént o analiz constatati¥ si comparatii a
reagiei la start, din cadrul celor 2 tipuri de campitnaaionale: probe individuale
si probe combinate.

Tabel 5— Analiza comparati? a reagiei la start pentru 2 probe deglrate pe teren
acoperit Tn cadrul campionatelor rianale (probe individuale / probe combinate)

. 60M 60MG Medie
Categorie 5= TToc i [ Loc i | LoC1 [LOC I | LOC I | categorie
RIT 0178 | 0186 | 0201 | 0172 | 0,156 | 021 | 0184
3l 0152 | 0127 | 0,164 | 011 | 0,166 | 022 | 0,157
i 0185 | 0177 | 011 | 0,105 | 0,177 | 0,153 | 0,151
Tin 0159 | 0,209 | 0184 | 015 | 0,173 | 0,193 | 0,178
Sen 0163 | 0,59 | 0,156 | 015 | 0,173 | 0,157 | 0,160
MedielocP.1]| 0167 | 0172 | 0163 | 0137 | 0169 | 0187 | 0,166
JIl_P.C. 0142 | 0,108 | 0,159 | 0,173 | 0,156 | 0,186 | 0.154
Il P.C. 0208 | 0201 | 0,173 | 0,165 | 0,194 | 0,137 | 0,180
I PC. 0210 | 0,52 | 0,124 | 0,160 | 0,119 | 0,126 | 0,149
Tin P.C. 0112 | 0158 | 0,133 | 0,179 | 0,242 | 0,194 | 0,170
Sen P.C. | 0133 | 0,148 | 0,107 | 0,194 | 0,205 | 0,345 | 0,189
MedielocP.C, 0,61 | 0153 | 0139 | 0174 | 0183 | 0,198 | 0,168

P.l. — probe individuale, P.C. — probe dgsfate in cadrul Probelor Combinate
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Putem evidetia astfel anumite aspecte, cum ar fi:

valorile medii inregistrate de atiiemedaligi la probele combinate pentru
reagia la start in proba de 60m plat (0,161s, 0,153839%) sunt mai bune
comparativ cu cele inregistrate de titlenedaliai pe probe individuale
(0,167s, 0,172s, 0,163s — tabel nr.5);

in proba de 60 m garduri, valorile medii inregistrde atlei medaliai la
probele combinate pentru reacla start (0,174s, 0,183s, 0,198s) sunt mai
slabe comparativ cu cele inregistrate detiatieedaligi pe probe individuale
(0,137s, 0,169s, 0,187s — tabel nr.5);

analizand mediile pe categorii de vérsbbserdm ci medaliaii pe probe
combinate au o reeie medie mai bunla varsta juniorilor 111, juniorilor ki a
categoriei de tineret, iar la junioridi seniori au valori medii mai slabe decéat
ale alergtorilor pe probe individuale;

media general este cu 0,002s mai skalea medaligii pe probe combinate
(0,168s) comparativ cu media genéral medaliglor pe probe individuale
(0,166s — tabel nr.5).

Analizand comparativ valorile medii ale r¢iacla start pe categorii de vatst

in cele doa sezoane supuse cetgét (coloanele M2 din tabelele nr.2, 3, ¢t
tabelul nr. 6), am constatat:c

atlegii de varsi 14-15 ani (Jlll) au eviderat o reage la startmai buni cu
0,004s n aer liber comparativ cu cea de pe tecepaait;

atlegii de varsi 16-17 ani (JIl) au evidelat o reade la startmai burni cu
0,019s n aer liber comparativ cu cea de pe tecepaait;

atlgii de varsi 18-19 ani (JI) au evidéiat o reage la startmai slaki cu
0,019s n aer liber comparativ cu cea de pe tecepaait;

atlegii de varsi 20-22 ani (Tineret) au evidgat o reade la startmai slaki
cu 0,046s in aer liber comparativ cu cea de p@ @&eeperit;

atlgii de peste 23 ani (Seniori) au evidiah o reage la startmai slali cu
0,017s in aer liber comparativ cu cea de pe tecepaait;

n medie, valoarea timpului de re¢i@da start pe teren acoperit (0,198s) a fost
mai burd cu 0,012s comparativ cu cea din aer liber (0,210s)

Tabel 6—Valorile medii ale reagei la start pe categorii de vaigki locuri ocupate

i Teren acoperit Medie peloc

Loc/ Categorie 51, k] i Tin | Sen ocugat b
LOC | 0,200 | 0,201 | 0,189 | 0,189 | 0,192 0,194 i
LOC I 0,191 | 0,239 | 0,203 | 0,198 | 0,189 0,204 g ]
LOC Il 0,218 | 0,190 | 0,169 | 0,205 | 0,204 0,197 Q| o

Aer liber S § )
LOC | 0,204 | 0,172 | 0,213 | 0,224 | 0,207 0,204 =] %
LOC I 0,202 | 0,189 | 0,182 | 0,248 | 0,208 0,206 S
LOC Il 0,190 | 0,212 | 0,221 | 0,256 | 0,220 0,220
Media pevarstéi | 0201 | 0,201| 0196 | 0,220 | 0,203
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Analiza valorilor medii pe locuri ocupate (medabkxtinute, tabel nr.6)
cumulativ pentru ambele sezoane, neaarahtlgii medaligi cu aur au avut in medie o
reagie de0,199s,cei medalia cu argint0,205s,iar cei medalia cu bronz -0,209s,
valori pe care nu le putem considera a fi dintte o®i bune.
in medie, cele mai bune valori ale timpilor de t@apentru ambele sezoane supuse
cercedrii (teren acoperigi aer liber) au fost evidgiate de atlgi medaligi la categoria
JI (18-19ani — 0,196surmai de JlI(L6-17ani — 0,20ssi JIIl (14-15ani — 0,20)sdin
tabelul nr.5 se constaia cele mai slabe valori medii sunt evidate de atlgi
medaliai la categoria ,tineret"Z0-22 ani — 0,220s

4. Concluzii

Raportand ceea ce este cunoscut deja (timpul daad¢iade a se reduce din
copilarie para la adolesceti prin creterea capacitii de vitez pentru elaborare
informatiilor pe care sistemul nervos central le asig@&. Grouius, 1991), putem
sugine a si demersul nostru aduce o contrileuoriginak Th completarea studiilor
si cercetrilor desfisurate asupra timpului de res; mai ales asupra modatit de
exprimare a vitezei de procesare a impulsurilovo@se specifice activitilor
sportive de performai Rezultatele cercati noastre confirm Tmburitatirea
timpilor de reage de la varsta pubérti spre adolesca#, din punct de vedere al
activitatii sportive de performaa.

Totusi, chiar dad anumite studiki cercefiri au aitat cGi experiea motria
poate scurta timpul de rag&sg la nivelul atl@glor de performati supyi analizei
noastre s-a evidgat ci nu exisi intotdeauna o refie@ direct propaionaki intre
acumularea experiggi psihomotrice n practica probelor de sprghtvaloarea
timpului de reage la start.
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