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SUMMARY

The aim of the study is to examine the differences between four pre-planned
and non-planned agility tests. The movement structure of the tests combined
frontal, universal, semi-circular, and lateral agility components. The sample of
participants comprised 45 male athletes and 31 female athletes. The time-based
parameters for pre-planned and non-planned agility tests were determined using
the FitLight Trainer, a wireless training system which is comprised of seven LED-
powered lights and controlled via an Android application. The results obtained
were then statistically processed using the SPSS software package. Basic descriptive
parameters were calculated for all the testing protocols. The differences between
the pre-planned and non-planned test versions were evidenced by an independent
T-test. A correlation analysis was performed to analyse the relationships between
pre-planned and non-planned agility performances in the selected tests, as well as
to determine the correlation between the agility performance and the space of
linear sprint speed and reactive strength.

The results of the study showed statistically significant differences in selected
tests of pre-planned (non-reactive) and non-planned (reactive) agility between both
sub-samples. Significant differences were also observed in the reactive and non-
reactive agility tests for men as well as women. The difference between male and
female athletes was the highest in the non-planned frontal agility test (FRA),
followed by the pre-planned frontal agility test (FRA), and pre-planned semi-
circular agility test (SCA), whereas the global agility test (GLA) showed the lowest
difference. In the sub-sample of male athletes, the difference between the known
and unknown movement routines was highest in the global agility test (22.3%),
while the lowest gap was reported in the relationship between the reactive and
non-reactive lateral agility tests (13.5%).
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The differences between the pre-planned and non-planned agility tests in
females were also statistically significant.

Key words: biomotorics, agility, reactive, non-reactive, FitLight

INTRODUCTION

There are a great many definitions of agility based on various criteria.
Currently in sports practice and theory there is no universal definition of this
ability (Sheppard, Young, 2006). The contemporary paradigm of speed is no
longer based on the starting speed, maximum speed and speed endurance, the
important factor is the change in direction of that speed (Oliver, Mayers, 2009).
According to Bloomfield, Ackland in Elliot (1994) agility is the ability to more
quickly and with more coordination perform changes in speed of movement in
space. The most recent definitions take into consideration starting reaction,
control of movement, dynamic flexibility, reactive power and balance in rapid
changes in movement (Little,Williams, 2005; Cronin, Hansen 2005; Sheppard,
Young, 2006; Markovi¢ et al. 2007; Sporis et al, 2010, Dolan, 2013). The
realization of rapid changes in movement does not depend solely on biometric
abilities, it also depends to a great extent on cognitive factors, as was determined
in the studies of various authors (Cox, 2002; Young et al., 2002; Sheppard, Young,
2006; Hodges et al., 2006). The greatest connection between the space of cognitive
factors and agility is achieved by the speed of visual perception, sensory memory,
selective attention, kinesthetic scanning of space and anticipation (Abernethy et
al, 1999; Cox, 2002; Little et al., 2005; Sheppard, Young, 2006, Spasic, 2013,
Laessoe et al,, 2016).

The key predictors of agility are the speed of individual movement, speed of
acceleration and deacceleration, explosive power, coordination and balance
(Miller et al., 2006; Nimphius et al., 2010; Salaj, Markovi¢, 2011; Sekulic et al.,
2013; Spasic et al, 2013; Laessoe et al., 2016). Maintaining balance under
conditions of rapid changes in speed and changes in direction of movement is
related to postural control and proprioceptive mechanisms in the ankle joint, knee
joint and hip joint, under conditions of inertia of the body as physical value
(Verhagen et al., 2004; Little, Williams, 2005; Salaj et al., 2007; Spasic¢, 2013). The
moment of inertia of the body depends on the distribution of body mass, the axis
of rotation and the morphological somatotype of athletes. Reactive power, which
is manifested especially in deep - plyometric jumps (drop jumps) is an
exceptionally strong predictor of agility (Cronin, Hansen, 2005; Haj-Sassi et al,,
2011). Rapid changes in direction and speed of movement depend especially on
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contact time with the surface (Sheppard, 2003; Haj-Sassi et al., 2011; Cochrane et
al, 2013). Furthermore, certain research has not confirmed the predictor values
of speed and explosive power in the space of agility (Markovi¢ et al, 2007;
Nimphius et al, 2010). Agility must undoubtedly be treated along with
coordination and movement technique. Both components define the optimum
»agility sample« of movement (Sekuli¢ et al., 2013). In the case of athletes with
high levels of motor abilities, effective movement transfer and the integration of
these abilities with cognitive functions, we can expect a high level of realization of
agility (Young et al,, 2001; Young et al., 2002; Enoka, 2002).

Many situations in sport are related to changes in speed and the direction of
movement triggered by an outside signal (stop'n'go). Agility can be manifested
through open skill, where movement is unknown - non-planned or through a
closed loop (closed skill) where the movement is known beforehand or pre-
planned (Sheppard, Young, 2006; Young, Willey, 2010). Movement structures
which are not planned beforehand, we define as reactive agility. Movement
situations which are known beforehand (pre-planned agility, change of direction
speed, CODS), are non-reactive agility (Sheppard et al, 2006; Sheppard, Young,
2006; Serpell et al,, 2010). That is why Sheppard and Young (2006) suggest the
following definition of agility: “Agility is the change in speed and direction of body
movement in space and time as a response to specific stimulus.”

In sports theory and practice there is great interest for the development of
adequate diagnostic tests of agility and specific training methods through which
this agility could be developed. The basic aims of this study were to develop a
technological basis, measurement protocols for programmed or non-programmed
agility, and to determine the relations between agility with some specific motor
abilities. Accordingly, we structured a battery of four tests to determine the
differences between programmed (non-reactive) and non-programmed (reactive)
agility on a sample of active athletes of both genders. Until now a relatively small
number of these types of studies have been realized due to a lack of adequate
technologies. A new technology, “FitLight Trainer”, enables us to test the agility of
programmed and non-programmed movement situations and their direct
comparison. In addition, this technology can be an effective means of training
specific agility for certain branches of sport.

THE METHOD

The sample of participants

The research included 45 male and 31 female second-year students at the
Faculty of Sport, University of Ljubljana. The participants were actively
participating in various types of sport. The average height of the men was 181,6
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cm (* 8.31 cm), weight 78.9 kg (+ 11.33 kg), the height of the women was 167.7
(# 5.03 cm), weight 63.3 (= 8.65 kg). The male participants were aged 21.2
years(+1,78), the female participants 20,6 (+ 1,27).

The measurement procedure

The research included an optical system of sensors, “FitLight Trainer”,
produced by the Sport Corp. Ontario, Canada. The measurement system consisted
of 7 system LED electrodes which are managed via an android application. The
system can be programmed by sequential light activation or the interruption of
the sensors through mechanic contact. Time is registered on the display for each
sensor unit individually. The internal program equipment enables 6 accidental
combinations of activation of the set of LED electrodes.

The measurement process was carried out in the sports gymnasium of the
Faculty of Sport in Ljubljana. The surface was tartan, which enabled the optimal
performance of the tests of agility. Each test was performed by the participants
twice. The rest between the repetitions of tests was 5 minutes. The best time was
taken for statistical analysis. The performance of non-programmed - reactive
agility was accidental in accordance with one of the six possible combinations.

The sample of variables
The tests of programmed and non-programmed agility include:
1. atestof frontal agility - programmed/non-programmed
2. atestof universal agility - programmed/non-programmed
3. atestof semi-circular agility - programmed/non-programmed

4. atestoflateral agility - programmed/non-programmed

Specific motor variables:

S 15 m - sprint starting speed (15 m sprint with a high start)

L15 m - maximum speed (15 m sprint with a flying start)

SK10 m - horizontal jumps (dominant single-leg jumps at 10m)

The data were statistically analyzed using the SPSS1 computer package. The
basic descriptive parameters were calculated for all the tests. The differences
between programmed and non-programmed agility were determined based on
the T-test for independent samples. The correlation analysis was used to
determine the connection between the tests of agility and reactive power, starting
and maximum speed.
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RESULTS AND DISCUSSION

Based on the statistical results (Table 1) and the t-test, we can determine that
the sub-samples of participants differ on all the selected tests, except for one. The
test of frontal agility is on the border of statistical significance between
programmed and non-programmed agility SMR (sig =0.075). On average, better
results are achieved by the male participants. The greatest difference between the
sub-samples was for the test of frontal agility -SMR - the non-programmed
solution (D= 2.82 sec - 15.8 %), followed by the test of frontal agility SMR - the
programmed solution (D=2.43 sec - 15.6 %) and what follows in the end is the
test of the semi-circular agility - PAH, the programmed solution (D= 2.10 sec -
13.4 %). Relatively small differences and statistical significance among the sub-
samples were determined for the test of lateral programmed and non-
programmed agility - YTE (D= 1.55 sec - 12.9 %, D= 1.32 sec - 9.7 %). The
smallest difference between the genders was noted for the test of universal agility
- ZVE (D= 0.50 sec - 3.9 %).

Table 1. The descriptive statistics of the tests of programmed and non-
programmed agility (mean, standard dev.) T - test of agility (F, sig.)
between the sub-samples of male and female participants

Std.

N Mean Deviation F Sig.

SMR PRO MALE 49 15,59 1,48 54,555 0,000
FEMALE 31 18,02 1,35

SMR NEP MALE 47 17,77 1,38 56,642 0,000
FEMALE 31 20,59 1,19

ZVE PRO MALE 42 12,61 1,08 3,275 0,075
FEMALE 28 13,11 1,21

ZVE NEP MALE 42 15,43 0,99 30,563 0,000
FEMALE 28 17,15 1,62

PAH PRO MALE 39 15,70 1,08 59,027 0,000
FEMALE 27 17,80 1,11

PAH NEP MALE 36 18,22 1,51 13,420 0,001
FEMALE 25 19,56 1,25

YLA PRO MALE 32 12,00 1,33 16,564 0,000
FEMALE 19 13,56 1,30

YLA NEP MALE 31 13,60 1,39 13,265 0,001
FEMALE | 19 | 14,93 0,87

Legend: SMR PRO- programmed frontal agility, SMR NEP-non-programmed frontal agility, ZVE
PRO- programmed universal agility, ZVE NEP-non-programmed universal agility, PAH PRO-
programmed semi-circular agility, PAH NEP-non-programmed semi-circular agility, YLA PRO-
programmed lateral agility, YLE NEP-non-programmed lateral agility.
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The influence of speed and power on agility is quite often the subject matter of
various research (Little, Williams, 2005; Cronin, Hansen, 2005; Markovi¢ et al.,
2007; Nimphius et al.,, 2010; Haj-Sassi et al, 2011). Like these authors, we too
have determined a low to medium high correlation between starting speed ( the
15 m sprint with a high start), maximum speed (the 15 m sprint with a flying
start) and reactive power (horizontal jumps on the dominant leg) and
programmed and non-programmed agility (Table 2 and 3) for both gender sub-
samples. From the aspect of biomechanics, sprint differs from the biomechanics
of movement under conditions of rapid changes in movement in time and space.
Optimization in acceleration and deceleration requires a controlled speed related
to stability, coordination, dynamic balance, visual scanning of space and
anticipation of the situation. The step frequency is greater, and the length of the
step smaller in rapid changes of movement in the case of agility of motor skills
(Young et al., 2001, Little, Williams 2005). The starting speed has the greatest
correlation with semi-circular agility (PAH PRO, r= 0.62; PAH NEP, r=0.60 ) and
lateral agility (YLE PRO, r =0.54, YLE NEP, r=0.58). What is unexpected is the
correlation between starting speed and lateral agility, since the structure of
movement in these situations is quite different. Furthermore, maximum speed has
a high correlation with semi-circular agility of the programmed and non-
programmed type (PAH NEP, r=0.64; PAH PRO, r=0.62). For the sub-sample of
women, the space of agility and linear speed is significantly less related (Table 3).
There is a significant correlation between maximum speed and non-programmed
universal agility (ZVE NEP, r = 0.51) and starting speed and programmed semi-
circular agility (PAH PRO, r=0.47).

Reactive jumping power (SK10m - horizontal jumps on the dominant leg at 10
m) has a weak correlation with the tests of programmed and non-programmed
agility. The surprisingly low connection between the space of agility and reactive
power was found for both sub-samples. It was possible to predict a stronger
connection since agility is based on the principle of eccentric-concentric muscle
contractions and short contact times. Horizontal jumps on the dominant leg at 10
m consist of precisely these biochemical parameters. In addition to that,
horizontal jumps are similar from the aspect of movement structures to some
elements of the agility technique.

In the existing research, authors used vertical and depth jumps as predictors of
jumping agility - drop jumps (Cronin, Hansen, 2005; Jason et al., 2008; Haj-Sassi
et al, 2011; Salaj, Markovi¢, 2011) and determined medium high correlations
with agility.
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Table 2. The correlations between the test of programmed and non-programmed
agility and reactive power (SK10m), maximum speed (L15m) and
starting speed (S15m) - males.

SMR SMR ZVE ZVE PAH PAH YLA YLA
PRO NEP PRO NEP PRO NEP PRO NEP
SK10 PeaCorr | ,206 ,333" ,055 ,313 ,465™ ,610™ 211 417"
m
Sig. 221 ,044 ,751 ,063 ,004 ,000 ,323 ,048
N 37 37 36 36 37 34 24 23
L15m | PeaCorr | ,114 ,340" ,205 ,350° ,583™ ,639™ ,334 442"
Sig. ,490 ,034 211 ,029 ,000 ,000 ,103 ,031
N 39 39 39 39 34 31 25 24
$15m | PeaCorr | ,123 ,349° -,059 ,268 ,615™ ,599 ,535™ ,584™
Sig. ,455 ,029 ,721 ,099 ,000 ,000 ,006 ,003
N 39 39 39 39 34 31 25 24

*. Correlation is significant at the 0.05 level (2-tailed).

** Correlation is significant at the 0.01 level (2-tailed).

Table 3. The correlations between the tests of programmed and non-programmed
agility and reactive power (SK10m), maximum speed (L15m) and
starting speed (S15m) - women.

SMR | SMR |ZVEZ |ZVE |PAH |PAH |YLA |YLA
pRO | NEP | PRO | NEP | pRpo NEP | PRO | NEP
SK10m | PeaCorr ,166 ,110 ,573" ,268 ,255 ,507" ,174 ,010
sig. 438 | 609 | 004 | 217 | 229 016 504 | 970

N 24 24 23 23 24 22 17 | 16
L15m PeaCorr ,168 ,361 -,002 ,506™ ,378 ,495" ,339 ,160
Sig. 411 | 070 | 994 | 007 | ,076 023 169 | 539

N 26 26 27 27 23 21 18 |17
S15m PeaCorr ,348 ,308 ,044 ,349 477" ,403 ,333 415
Sig, 081 | 126 | 828 |,074 | 021 070 177 | 098

N 26 26 27 27 23 21 18 |17

*, Correlation is significant at the 0.05 level (2-tailed).

** Correlation is significant at the 0.01 level (2-tailed).
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The greatest connection was established between horizontal jumps and semi-
circular programmed and non-programmed agility (PAH PRO, r = 0.58 and PAH
NEP, r = 0.64). In the case of the women, reactive power has the strongest
connection with programmed universal agility (ZVE PRO, r=0.57) and non-
programmed semi-circular agility (PAH NEP, r = 0.51). The results of this study
indicate that agility as an ability is a complex area, which depends on numerous
factors of man's psycho-motor skills and their interactions. Optimization under
conditions of rapid changes in movement of the human body in space and time
clearly does not only depend on motor skills, but also on the ability to control
movement, optimum technique, morphological constitution, and cognitive factors.

CONCLUSION

The results of this study have indicated statistically significant differences
between two types of agility among the sub-samples of male and female athletes.
The more complex the movement structure, the greater the difference between
reactive and nonreactive agility. Between the space of agility, linear speed and
reactive power there are no high correlations. It is clear that agility is a multi-
dimensional ability which depends on the optimal combinations of speed, power,
coordination, dynamic balance, movement technique, visual scanning, reaction
speed, anticipation, and the higher cognitive abilities of athletes. In upcoming
research in this field, it would be necessary to include cognitive and sensory-
motor variables, expand the sample of athletes to include various branches of
sport, and include additional tests of programmed and non-programmed agility.
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PEAKTUBHBIE (BAPAHEE CIIJIAHUPOBAHHBIE) U
HEPEAKTHUBHBIE (HE CIIV/TAHUPOBAHHBIE)
MAHEBPEHHBIE JJEUCTBHA B ONPEJE/JEHHUHA YPOBHA
NNOArOTOBKH CIIOPTCMEHOB

AHHOTALUA

Llesib Mccnef0BaHUsl — PACCMOTPEThb pa3MuUs MEX/AY YeTbIpbMs TeCTaMH Ha
3apaHee CIJIAHUPOBaHHble M He CIJIAHUPOBAaHHble MaHEBpPEHHblE JeHCTBUs
CIOPTCMEHOB. B CTpyKType [BWXEHHS HCIBITYEMBIX COYETaJUChb KOMIIOHEHTbI
MaHEeBPEHHBIX JeUCTBUH CIOPTCMEHOB B MO3ULIUMHK HaNlaAalollero, YHUBEPCaIbHOIO
WTPOKa, LEHTPOBOI'0 U 3alUTHUKA. B UCIBITAaHUAAX YYacTBOBAIU: 45 CIOPTCMEHOB
My»CKoro mnoJsia ¥ 31 cnopTcMeH »KeHCKoro noJsa. Bpemennble mapameTpel gjis
TEeCTOB Ha 3apaHee CIJIAHUPOBAaHHble W He CIJIaHUPOBaHHble MaHEeBpEHHbIe
JlelicTBUs GbLIM onpeiesieHbl ¢ nomouibio Fitlight Trainer, 6ecnpoBofHOM cuCTEMBI
0o0y4yeHHs, KOTOpasi COCTOUT M3 CeMH CBETOJUOAHBIX JIAMI W YNpaBisieTcs C
noMomblo  npuiaoxkeHus Aasg  Android. [losydeHHble pe3yJabTaTbl  GbUIM
CTAaTUCTUYECKH 06paboTaHbl C MOMOLIbI0 MporpaMMHoro naketa SPSS. /Jlias Bcex
NPOTOKOJIOB TECTUPOBAaHUS ObUIM PACCYUTAHbl OCHOBHBIE OMHUCATEJbHbIE
napaMeTpbl. Pa3inuusa Mexay BepCHUsMHU TeCTOB Ha 3apaHee CIJIAHUPOBAaHHbIE U
He CIUIAHUPOBaHHble  MaHEBpeHHble  JEeHCTBUA  ObUIM  TMOJTBEPK/EHbI
He3aBUCUMBIM T-TecToM. bBbl1 npoBefieH KOppeNsALIMOHHBIM aHaMu3  AJisd
BBISIBJIEHUSI B3aUMOCBSI3el MeX/ly NoKa3aTeJsIMU 3apaHee CIJIAHUPOBAaHHBIX U He
CIJITAaHUPOBAHHBIX MaHEBPEHHBIX JEWCTBUU B BBIOPAHHBIX TECTaX, a TAKXKe JJIs
onpesesieHUs  KOppeJsluu  MeXJy  [oKasaTeJssMH  MaHeBPEeHHOCTH U
MPOCTPAHCTBOM JIMHEHHOUN CKOPOCTU CIPUHTA Y B3PbIBHOM CUJIBI.
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Pe3ysbTaThl McCIef0BaHUS BBIABUJIM CTAaTUCTUYECKW 3HAYUMble Pa3IHUYMs
MeX/ly IByMsI BbIGpaHHBIMU TeCTaMHU: 3apaHee CIJIAHUPOBAaHHbIE (HEpeaKTHUBHbIE)
W He CIUIaHMpOBaHHble (peaKTHBHbIE) MaHeBpPEeHHble [AeHCTBHUS YYaCTHUKOB.
3HauuTe/bHbIE PA3JMYUSA HAOIIOJANINCh TAaKXKe B TeCcTaX Ha peaKTUBHbIE U
HepeaKTHBHble MaHEBPeHHble JEeHCTBUS Yy MYXXYMH U >KeHIMH. PasHrLa Mmexay
CIOPTCMEHAMU MY»KCKOT'0 M »XeHCKOTO MoJia Oblja caMOil BBICOKOW B TecTe Ha
He3alJIAHWPOBAaHHble MaHeBPeHHble JIeCTBHS CHOPTCMEHA B  MO3ULUH
Hanazawuero (FRA), 3a KOTOpBIM C/eloBaJl TECT Ha 3apaHee CIJIAHUPOBAaHHbIE
MaHeBpeHHble JIeHCTBUS CIOPTCMeHa B mo3uuuu Hanajawero (FRA), u Tect Ha
3apaHee CIJIAaHWPOBaHHble MaHEBPEHHbIE JJEUCTBUsI B JIBXKEHUH 110 TPAEKTOPUU
noaykpyra (SCA), B To BpeMsl Kak IJ106a/IbHbIM TeCT Ha MaHeBpPeHHbIE JIeNUCTBUSA
(GLA) moka3an caMblii HU3KUH ypoBeHb. B moKasaTesisiX CIOPTCMEHOB-MYXXYHH
pa3HMLA MeXAy CIUVIAHUPOBAaHHbIMM M He CIUIAHMPOBAaHHBIMM MaplipyTaMu
JBW)XEHUSIMU OblJa caMOM BBICOKOM B TI/106aJbHOM TecTe Ha MaHeBpEHHble
peiictBus (22,3%), B TO BpeMsl KaK CaMblii HU3KUH paspblB ObL1 OTMedeH B
OTHOIIEHUH MEX/Y PEaKTUBHBIMU U HEPEAKTHUBHBIMHM TeCTaMHU Ha MaHEBPEHHbIE
JleHCTBUs CIOPTCMEHA B MO3ULUU 3allUTHUKA (13,5%). Pazninuus Mexay TecTaMu
Ha 3apaHee CIVIAHUPOBAHHbIE U He CIJIAHUPOBAaHHblE MaHEBpPEHHbIe JeHCTBUA Y
YKEHIMH TaKXe ObUIM CTATUCTUYECKH 3HAYMMbIMHU.

Knwo4yeBble cj10Ba: 6MOMOTOPHKA, MaHEBPEHHbIE 1eHCTBUS, peaKTUBHbIH,
HepeaKTUBHbIH, PuTIalT

INTPOTPAMHUPAHA U HEITPOTPAMUPAHA ATUJIHOCT Y
AUATHOCTHLHU CIIOPTAILA

CAXETAK

[ln/b OBOT HMCTpaXkuBama je Ja ce WCIUTAjy pas3/iMKe U3Mehy TecToBa 4eTHpHU
yHampeJ, IUIaHMpaHa M HeIUIaHWpaHa ejeMeHTa arwiHocTh. TecToBU cy
UCMUTHBAIM KOMOWHOBaHY CTPYKTypy IIOKpeTa: IIpeJiy, YHUBep3aJHy,
MOJIyKPY>KHY ¥ 60YHY arMJIHOCT. Y30paK UCIIUTaHHUKA 00yXBaTHO je 45 criopTUCTa U
31 cnopTuckuwy. BpeMeHckH ofApeheHH mnapaMeTpu 3a TeCTOBE YyHaIpes
I/IaHMpaHe W HeIUIaHUpaHe ejleMeHTe OKPeTHOCTH ojpeDheHH cy KopuilulewmeM
@ut/lurxt TpauHep-a, 6e)KUYHOT cUCTEMA TPEHUHTa Koju ce cacToju oA, cefam JIE/L
JlaMI{La U KOjU ce KOHTpoJiulle mnyTeM AHApouj amukauuje. Jlo6ujeHu
pe3yJITaTH MOTOM Cy CTaTUCTUYKU o6pabhenu kopucrecu codprBepcku naxet CIICC.
OCHOBHM OIKMCHU MNapaMeTpU M3padyHaTH Cy 3a CBe MPOTOKOJe TecTHUpama.
Pasnuke usMmeby yHanpe niaHupaHe U HellJIJaHWpaHe Bep3uje TecTa JOKa3aHe Cy
He3aBUCHUM T-TecToM. M3BplieHa je KopeslallMOHA aHa/lM3a Aa 6U ce aHaIU3Upaia
Be3a usMehy mepdopmaHcH yHampe[, IJIaHWPAaHUX U HeIJIAaHUPAHUX ejleMeHaTa
arwyIHOCTH y 0JabpaHUM TeCTOBMMA, Kao U Jja 61 ce yTBpAu/Ia NOBE3aHOCT U3Mehy
neppopMaHCH aruJHOCTH M NPOCTOpa JIMHeapHe 6p3HMHe CIIPUHTA M peaKTHBHE
CHare.
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PesysTaTh HCTpakMBama IOKa3ald Cy CTAaTUCTUYKH 3Ha4yajHe pasJibKe y
olabpaHMM TeCTOBMMAa YHampeJ, IJIaHUpaHe (HepeaKTHBHEe) M HeIlJIAHWpPaHe
(peaxTuBHe) aruaHocTH U3Mehy 06a nojysopka. 3HadajHe pas/ivke npuMeceHe Cy
W y TeCTOBUMa pDeaKTHBHHE W HepeaKTHBHe arwHOCTH MyIIKapana M JKeHa.
Paszsiuka nsmeby copTucTa ¥ CHOPTUCKKILA OMJIA je HajBeCa y TeCTY HellJIaHUpaHe
¢dponTanHe arunHocty (PPA), 3aTUM ciey TeCcT yHanpe[ IlaHupaHe GpoHTalIHe
arusHocTH (PPA) v TecT yHanpes ulaHUpaHe noayKpyxHe arusaHocty (CLA), nok
je Tect rino6asHe arusHocTd (IJIA) mokasao HajMamy pPasaHUKy. Y MHOJY30PKY
CIOPTHUCTA pas/vKa H3Mely mo3HaTe M HeNoO3HATe PYyTHHE KpeTama Oua je
Hajpeta y TecTy rJjo6anHe arujaHoctd (22,3%), AOK je HajMama pas/uka
NpoOHa/jeHa Ha TeCTy OAHOCa H3MeDy peakTMBHUX M HEPEaKTHUBHUX OGOYHHUX
okpeTHocTH ( 13,5%). Passiuke Ha TecToBMMa M3Meby yHampej IUIaHUpPaHUX U
HeIUIaHUPAHUX aruJIHOCTH KO/ ’KeHa Takohe cy 6ujie CTaATUCTHYKH 3HAuYajHe.

Reccived on 22.10.2019.
Accepted on 20.11.2019.
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