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PECULIARITIES OF SPECIAL PHYSICAL FITNESS OF ELITE HIGH JUMPERS FROM RUN  
Kutek T.B.  

Zhytomyr Ivan Franko State University 
 
Abstract. Purpose: analysis of special physical fitness features of elite high jumpers from run, considering main 
competition exercise’s specificities. Material: experiments covered 87 sportsmen. As a result of known coaches’ 
questioning tests for special physical fitness were selected. Results: we outlined the test, which permits to determine 
prevailing of components of power, speed or speed-power character in sportsman’s physical fitness. The most important 
condition of determination of training programs’ content shall be components of speed-power fitness. Conclusions: the 
offered test meets requirements to informative character and reliability and can be used in practical work for assessment 
of elite high jumpers’ from run special physical fitness and correction of training process at different stages of many 
years’ sport perfection.  
Key words: test, control, fitness, correction, jump, informative, reliability, program.  

 
Introduction1  
Effectiveness of sportsmen’s training depends on determination of their condition on the basis of objective 

criteria of special physical fitness, followed by correction of training process’s components [8; 10; 11]. 
Controlling such complex dynamic system as sport training, it is necessary to consider all main laws of 

administrating. In this case coach is a controlling system and sportsman – a controlled one. Multifaceted, often variable 
under influence of different factors sportsman’s condition shall be constantly monitored by introducing changes in 
trainings program. This task shall be solved on principle of feedback. According to this principle, controlling system 
shall receive information about effect of influencing on controlled object [1; 16; 17].  

The used in training process methods of sportsman readiness assessment do not permit their application as 
objective criteria at different stages of training. At the same time trend to intensification of training process implies 
optimizing of controlling system, which is realized in systemic character and with prognostication. For this purpose, 
informative and reliable pedagogic tests of sportsman’s specific motor functioning are used [2; 9; 12; 14; 15]. 

In many kinds of sports orientation of sport training depends on prevalence of power, speed or speed-power 
components of sportsmen’s special physical fitness [1; 3; 4; 18]. As on to-day, various pedagogic tests permitting 
assessment of these components have been offered [2; 7; 8]. Analysis of scientific literature proves that many tests for 
assessment of high jumpers’ components do not meet requirements of reliability and informative [8; 16; 20-23]. 

Specialists could not determine degree of reliability for Cooper’s test (12 minutes’ run on track). That is why it is 
used only by some sportsmen and only one time (in first half of October). Besides, for jumper this test was not a 
specific one [1; 9]. Also degree of reliability was not determined for such tests as jerk of weight rod, toss kernel (4 kg) 
by two arms from below, ten - times’ jump from the spot from one foot to other and many other. There was not detected 
degree of reliability for sprinter exercises (60, 80, 100 meters’ run) [2; 8; 12; 6]. 

Purpose, tasks of the work, material and methods  
The purpose of the research is to determine advantages of power, speed, speed-power skills of high jumpers, 

considering specificities of competition exercise.  
The methods and organization of the research: experiments embraced 87 sportsmen – high jumpers of different 

qualification. As a result of questioning of known coaches we selected tests for special physical fitness. We selected 
tests with the highest degree of correlation with indicators of power, speed and speed-power skills of sportsmen. They 
were: high jump, standing on jerking foot, by wave of free leg; high jump from three step run.  

Results of the research  
As a result of conducted research we determined close correlation dependence of these jumps’ indicators 

between them at all levels of sport fitness: from III grade to international master of sports (correlation coefficients from 
r = 0.635 to r = 0.735 accordingly). With it in every grade group certain indicator of percentage correlation has 
connection with power, speed and speed power exercises (see table 1). For example at level of III grade numerical 
expression of percent correlation between two jumps from 65% to 70% has high correlation coefficient with indicator of 
speed exercise (30 meters’ run - r = 0.738). Analogous picture is from 71% to 78% – with indicators of speed-power 
exercises (triple jump from the spot– r = 0.912) and from 79% to 85% – with indicator of power exercise (relative 
strength of muscle flexor of jerk foot– r = 0.921). It should be noted that with increasing of sportsman’s qualification 
ranges of this correlation change to certain extent. At level of candidates masters of sports and masters of sports high 
correlation coefficient was detected with speed parameter (30 meters’ run – r = 0.824) in the range of from 72% to 75% 
and power parameter – from 82% to 87% (relative strength of muscle flexor of jerk foot – r = 0.836). At level of 
international masters of sports high correlation coefficient was found with 30 meters’ run – r = 0.908 in the range from 
73% to 76% and power parameter from 83% to 88% (r = 0.854). In this connection it was assumed that indicator of 
percent correlation between these jumps can be the test for determination of prevalence of power or speed-power 
components of special physical fitness of different qualification high jumpers.  

Thus, we determined the test, with the help of which it became possible to find out prevalence of power, speed or 
                                                           
© Kutek T.B., 2015  
http://dx.doi.org/10.15561/20755279.2015.0201 
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speed-power components in special physical fitness of sportsman at different stages of sport perfection (see table 1).  
Table 1 

Correlation of indicators of high jump, standing on jerk foot and high jump from three steps run with indicators of 
power, speed-power and speed fitness of different qualification high jumpers (%) 

Qualification, 

sport result  

Indicator of percent 

correlation between two 

jumps  

30 meters’ 

run from 

high start  

Triple run 

from the spot 

from foot to 

foot  

High jump 

from the spot 

by two feet  

Relative strength of 

muscle flexor of jerk 

foot  

III grade 

1.55-1.74 m 

79-85% 0.392 0.310 0.317 0.921 

71-78% 0.612 0.912 0.886 0.476 

65-70% 0.738 0.594 0.488 0.547 

II grade 

1.75-1.89 m 

81-86% 0.216 0.114 0.436 0.708 

76-80% 0.765 0.419 0.584 0.814 

71-75% 0.900 0.401 0.727 0.442 

I grade 

1.90-2.04 m 

81-87% 0.378 0.412 0.693 0.746 

76-81% 0.413 0.680 0.723 0.562 

72-75% 0.736 0.459 0.671 0.419 

CMS, MS, 

2.05-2.20 m 

82-87% 0.216 0.642 0.687 0.836 

76-81% 0.468 0.492 0.926 0.362 

72-75% 0.824 0.236 0.342 0.244 

IMS 

2.24-2.41 м 

83-88% 0.413 0.451 0.574 0.854 

77-82% 0.524 0.563 0.698 0.610 

73-76% 0.908 0.406 0.381 0.298 

Notes: the most significant coefficients: IMS, MS, CMS – r = 0.470; Р = 0.05; other grades – r = 0.410; Р = 0.05. 
 
Further course of the researches was oriented on testing and substantiation of the received by us test for checking 

up its reliability and informative character (validity). Reliability means degree of coincidence of many times’ results. 
Role of reliability coefficient was played by correlation coefficient , which was calculated between to masses of results 
with testing of one and the same group of sportsmen . The obtained coefficients r ́in the range from r = 0.957 to r = 0.993 
witness about high reliability of the test and are applicable in groups of sportsmen from iii grade to international masters 
of sports.  

Analysis of interconnection of physical skills and parameters of different qualification high jumpers was 
conducted with consideration of sportsmen’s individual features. Distribution into sub-groups with prevailing of power, 
speed and speed-power special fitness’ components at all levels of sport qualification was fulfilled with the help of test, 
received in our researches (see table 2).  

Table 2 
Results of determination of individual special physical fitness of different qualification high jumpers  

Qualification, sport result 
Indicator of percent correlation 

between two jumps 

Prevalence of components of 

sportsman physical fitness’s 

components  

III grade 

1.55-1.74 m 

79-85% Power 

71-78% Speed-power 

65-70% Speed 

II grade 

1.75-1.89 m 

81-86% Power 

76-80% Speed-power 

71-75% Speed 
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Qualification, sport result 
Indicator of percent correlation 

between two jumps 

Prevalence of components of 

sportsman physical fitness’s 

components  

I grade 

1.90-2.04 m 

81-87% Power 

76-80% Speed-power 

72-75% Speed 

CMS, MS, 2.05-2.20 m 

81-87% Power 

76-80% Speed-power 

72-75% Speed 

IMS 

2.24-2.41 м 

83-88% Power 

77-82% Speed-power 

73-76% Speed 

Notes: as test we used percent correlation between high jumps standing on jerk foot by waving of free leg and 
indicators of high jump from three steps’ run.  

 
Discussion  
Analysis of scientific literature, questioning of known coaches proved demand in working out of new, more 

effective, more reliable and informative tests in trainings of sportsmen, specializing in speed-power kinds of track and 
field events [1; 3; 8; 9; 16]. 

Results of the conducted researches supplement existing pedagogic tests, which permit to assess sport fitness 
depending on prevalence of power, speed and speed power components in jumpers’ special physical fitness [1; 3; 12; 
18; 19].  

In our research we also received new data, which permitted to determine test - percent correlation between 
high jumps standing on jerk foot by waving of free leg and indicators of high jump from three steps’ run, with the help 
of which it became possible to find out level of special physical fitness of sportsman at different stages of sport 
perfection.  Informative character and reliability of this test was proved by factorial, correlation and dispersion analysis 
[7] and indeed can be applied for optimizing of system of training monitoring on the base of systemic control and 
prognostication. Besides, the main in determination of training process content shall be speed-power fitness.  

Conclusions  
The received results of the research permit to make conclusion that the offered test meets the requirements to 

informative character and reliability and can be used in practical work for assessment of special physical fitness of elite 
high jumpers from run and for training process’s correction at different stages of sport perfection. We think that the 
most important condition of training programs content’s determination shall be speed-power fitness’s components.  

The prospects of further researches are connected with seeking of informative and reliable tests for sportsmen 
of all speed-power kinds of track and field events.  
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APPLICATION OF MOBILIZING EXTRA-TRAINING MEANS IN PROCESS OF PRE-START MARTIAL 
ARTS SPORTSMEN’S TRAINING (ON EXAMPLE OF FENCING)  

Lopatenko G.O., Tumanova V.N., Gatsko E.V. 
Borys Grinchenko Kyiv University 

 
Abstract. Purpose: to test experimentally influence of worked out extra-training means’ complex on functional 
potentials of elite fencers. Material: in the research 12 qualified sportsmen participated. Changes in cardio-respiratory 
system’s responses were detected by training impulse. Results:  application of experimental complex resulted in 
increase of training impulse by 1.94 conv.un., than traditional sportsmen’s warming up. With usage of experimental 
complex sportsmen fulfilled, in average, 64.4% of work in zones of sub-maximal and maximal intensity. Restoration of 
heart beats rate of all sportsmen was within standard requirements (restoration of 120 b.p.m. during 3 minutes). In conditions 
of traditional warming up sportsmen fulfilled, in average, 71.2% of work with low or moderate intensity. Conclusions:  
the offered complex of extra-training influences increase effectiveness of pre-start warming up, raise organism’s potentials 
for realization of available functional potential.  
Key words: martial arts, fencing, training, extra-training means, competitions.  

 
Introduction1  
Sportsmen’s workability and effectiveness of their organisms’ functional systems in competitions to large 

extent are determined by rationally built pre-start training [8, 12]. In sport practice pre-start training is regarded as one 
of the most important factors of formation of functions’ high mobilization, which influence on realization of available 
motor potential and determine achievement of high sport result [10, 13, 15].  

In modern fencing intensification of sportsmen’s training suggests still wider purposeful application of extra-
training means and development of new technologies of special (mobilizing) influences for perfection of special 
workability and rising of competition functioning’s effectiveness [5, 9]. One of sides of such mobilization is 
preliminary stimulation of workability before competitions.  

Alongside with it, analysis of special literature, devoted to training of qualified fencers, points at certain 
contradiction of existing pre-start training system and modern system of fencing competitions. Contest has grown 
greatly at present in fencing; duels have become more tensed and dynamic, Requirements to realization of special 
workability in initial duels, at the end of tournament and in conditions of tiredness have also increased [17, 18, 19, 20]. 
All these reduce opportunities for realization of organism’s reserves and ensuring of optimal competition functioning’s 
structure.  

In this connection research and working out of special means, ensuring rising of pre-start training’s 
effectiveness in fencing, are rather important and urgent.  

Purpose, tasks of the work, material and methods  
The purpose of the research is to experimentally test influence of the worked out extra-training means on 

functional potentials of qualified fencers.  
We used the following methods of the research: theoretical analysis and generalization of scientific-methodic 

literature data, pedagogic observation, pedagogic experiment, radio-telemetric pulse metering, methods of mathematical 
statistics.  

Results of the research  
Among specific features of modern stage of fencing competitions there exists deficit of attention to seeking of 

special means, which could be used in pre-start-training for increasing of special workability and effectiveness of 
sportsmen’s competition functioning. In this connection we worked out special complex for increasing of qualified 
fencers’ special workability. This complex consists of extra-0training means to be fulfilled with partner’s resistance and 
special fencers’ exercises [5, 6]. In the process of our researches we found that application of experimental means 
positively influences on indicators of spoirtsmen’s neuro-dynamic functions. It also permits to optimize the structure of 
fencers’ pre-start training [6].  

For determination of the worked out experimental means’ influence on organism’s functional potentials we 
carried out assessment of cardio-respiratory system’s (CRS) responses to fulfillment of the worked out complex of pre-
start influences. The received results were compared with CRS indicators, registered in the process of fencers’ 
traditional warming up.  

Changes in CRS responses in process of control and experimental tasks’ fulfillment were assessed by 
indicators of training impulse – integral indicator of training work’s tension [7]. This indicator is an integral 
characteristic of power, kinetics, stability of cardio-respiratory system and determines correlation “doze-effect” of load. 

As a result of fulfilled series of experiments we received data, which permitted to compare influence of 
traditional warming up and warming up with the help of experimental complex of pre-start influences on indicators of 
sportsmen’s CRS. Indicators of CRS responses in fulfillment of control and experimental tasks are presented in table 1.  
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Table 1 
Indicators of cardio-respiratory system’s responses in fulfillment of control and experimental tasks  

Statistical 
indicators 

Indicators of cardio-respiratory system’s responses  
Experimental complex (n=12) Traditional warming up (n=12) 

HBR av. 
b.p.m. -1 

HBR 
max.b.p.m. -1 

TI** 
conv.un. 

HBR 
av.b.p.m. -1 

HBR 
max.b.p.m. -1 

TI** 
conv.un. 

х  151.2 177.4 9.92* 115.4 150 7.98 

S 14.61 13 0.65 9.2 14.4 0.52 
Notes: * – differences are statistically significant, comparing with recived after traditional warming up (in compliance 
with Wilkinson’s criterion at level of p<0.05); ** TI– training impulse; HBR – heart beats rate  

 
Results of analysis witness about presence of differences in responses of sportsmen’s organisms under 

influence of traditional warming up and experimental complex of pre-start influence. After experimental complex of 
pre-start influences indicator of training impulse was confidently higher (p<0.05), than after traditional warming up (see 
table 1). Difference, comparing with indicators, received in traditional warming up, was 1.94 conventional units. It 
witnesses that application of experimental complex influences more expressively on sportsman’s organism. It can be 
noticed by confident increase of training impulse, “doze-effect” indicator’s effect in response to fulfilled work. Increase 
of “doze-effect’ influence is connected with increasing of HBR indicators in the process of fulfillment of pre-start tasks.   

Analyzing indicators of fulfillment of pre-start experimental complex we can see that mean HBR indicator in 
group was 1512 b.p.m.-1 , maximal HBR indicator in group was, in average, 1774 b.p.m.-1 (see table 1).  

 
Fig.1. Percentage of work in different intensity zones:  

1 – zone of middle intensity; 2 – zone of moderate intensity;  
3 – zone of high intensity; 4 – zone of sub-maximal intensity; 5 – zone of maximal intensity;  
    –     traditional warming up;  
      – application of experimental complex of pre-start means 
 

In fig.1 we can see that with application of experimental complex of extra-training means sportsmen, mainly, 
fulfilled work in sub-maximal intensity zone (30.5% of total scope of work) and maximal (33.9% of total scope of 
work) In the process of traditional warming up sportsmen were in the mentioned zones only 8% and 1.6% of total scope 
of work.  

It is evident that work in zones of low and moderate intensity is not effective in conditions of pre-start 
training. Such work does not cause required functional changes in sportsmen’s organisms. As a result sportsman can not 
achieve optimal readiness by the moment of competition’s beginning.  

The worked out complex of pre-start influences implies highly intensive work, lasting up to 20 minutes, 
mainly in zones of sub-maximal and maximal intensity. Such approach facilitates effective mobilization of all 
organism’s functions and permits to effectively fulfilled tasks of pre-start training.  

The results, presented above permit to speak about purposeful application of the worked out complex of pre-
start influences in the process of qualified fencers’ competition functioning.  
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Discussion  
The conducted research proved results of some authors’ works, devoted to complex and rational application of 

training and extra training means in system of sport perfection that result in increasing of competition functioning’s 
effectiveness in general [2, 3, 4, 11]. Besides, we supplemented theoretical principals of realization of existing 
functional potential of qualified sportsmen in the process of direct preparation for competitions [1, 2, 14, 16]. Besides, 
we supplemented information about modern approaches to optimization or pre-start training of qualified fencers with 
the help of extra training means [9, 17, 18]. 

Alongside with it, the conducted research permitted to substantiate purposefulness of application of 
experimental means’ complex in sportsmen’s pre-start training. The received results permit to say that the offered 
complex of extra training means increase effectiveness of pre-start training, sportsmen’s potentials for realization of 
their skills. For the first time the data about influence of extra training complex means on cardio-respiratory systems’ 
indicators were obtained. The received results witness about positive impact of experimental complex on functional 
potentials of qualified fencers.  

Conclusions:  
1. Analysis of research’s results showed that application of experimental complex influences more 

expressively on sportsman’s organism. It was shown that worked out complex of extra-training means positively 
influences on CRS indicators in the process of pre-start training of qualified fencers.  

2. Increasing of CRS responses was registered by integral indicator - training impulse: after application of 
experimental complex training impulse was in average by 1.94 conv. un. (p<0.05) higher than after usage of traditional 
warming up of fencers.  

3. Using experimental complex, sportsmen fulfilled in average by 64.4% more work in zones of sub 
maximal and maximal intensity. With it restoration of HBR of all sportsmen was within standard (restoration of HBR up to 
120 b.p.m-1 within 3 minutes). Fulfilling traditional warming up, sportsmen realized in average 71.2% of work with low and 
moderate intensity.  
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OPERATIVE CORRECTION OF JUDOISTS’ TRAINING LOADS ON THE BASE OF ON-LINE 
MONITORING OF HEART BEATS RATE  

Liu Yong Qiang 
Henan Polytechnic University, Republic of China 

 
Abstract: Purpose: ensure increase of effectiveness of training process’s control by means of operative correction of 
training loads of different qualification judo wrestlers’ heart beats rate indicators. Material: the research was conducted 
on the base of Brest SCJSOR № 1. Judo wrestlers of different sport qualification (age 17-19 years old, n=15) participated 
in the research. Monitoring of judo wrestlers’ heart beats rate was carried out with the help of system “Polar”. Results: we 
have found factorial structure of functional fitness in every profile of sportsmen. Model characteristics of judo wrestlers 
were supplemented with the most important sides of functional fitness. Analysis of indicators of restoration effectiveness 
indicators (REI) in both groups of judo wrestlers showed high level of organism’s responsiveness to training load of 
special and power orientation in comparison with speed power load. We have worked out algorithm of operative correction 
of training loads by indicators of heart beats rate in training process, depending on orientation and intensity of loads’ 
physiological influence on judo wrestler. Conclusions: Telemetric on-line monitoring of sportsman’s heart beats rate and 
calculation of REI permit to objectively assess effectiveness of training’s construction and of micro-cycle in total and 
detect in due time the trend to development of over-loading and failure of adaptation.  
Key words: operative control, judo wrestlers, restoration effectiveness indicator, heart beats rate, heart beats rate monitoring, 
over-load, factorial structure, algorithm, functional fitness.  

 
Introduction1  
At present in judo there is observed intensification of training process, connected with implementation of new 

specialized means of training and control over their influence on sportsmen’s organisms [1-4]. 
Modern system of management of judo wrestlers’ sport training is based on interconnected functioning of three 

systems which are in mutual co- submission: purpose of functioning, system of functioning and system of training [4-6]. This 
combination of application of systemic-structural components is under control and, if necessary, is corrected in general or 
partially for rendering more substantial impact on prognostic assessment of sport training. In this connection control shall be 
understood as system of rational measures, based on effective means and methods. In this system means and methods are 
combined in progressive form of organization of training process in order to achieve prognosticated, planned and expected 
results.  

Complexity of the regarded problem is still more evident, if substantiation of training programs’ construction implies 
not fulfillment of oriented on maximum loads (that is characteristic for the present time) but rather receiving of programmed 
training effects [2, 7, 8].  

At the same time, advanced experience of judo wrestlers’ training witnesses, that excessive training and competition 
loads result in over-tension of organism’s functional systems and increase of traumatism. It can be prevented from by rational 
construction of training process. It is conditioned by balanced correlation of work of different orientation, dynamic of training 
loads, alternation of tiredness and rest, means of workability’s recreation, mobilization of functional reserves of judo wrestlers 
[1, 9, 10]. In system of control sportsmen’s training important place is assigned to scientifically based control, which implies 
collection of stage-by-stage, current and operative information about object’s condition and comparing of his actual condition 
with proper [2, 3, 11, 12]. With it, role of diagnostics in control system increases, because it permits to create required 
conditions for operative monitoring of training process and passing of rational adaptation changes in achievement of 
efficiency and reliability of competition functioning. That is why it is necessary to orient on such indicators, which adequately 
reflect organism’s operative conditions: readiness for fulfillment of certain physical load, speed of recreational processes after 
trainings, effectiveness of functioning of different physiological systems [13-16]. 

Besides, in the course of operative control over training activity it is possible to realize the following assessment: 
sportsman’s operative condition (i.e. urgent responses of his organism to loads); express-assessment of sportsman’s condition 
at the moment or just after finishing of exercise. By results of such control it is possible to judge about correspondence of 
actual training effect with planned effect [7].  

Basing on the a.m. we can say that the most informative, integrative and accessible for detection indicators of 
organism’s functional state is heart beats rate (HBR). By its change it is possible to judge about urgent, relayed and 
cumulative effects of specific training loads [14, 17-19]. That is why control over training loads with monitoring of 
sportsmen’s heart beats rate during fulfillment of different motor tasks by them will permit to achieve more perfect and 
informative forms of control over work fulfillment. In the future it will facilitate planning of training functioning in general 
with higher quality.  

Thus, the choice of problem of our research was conditioned  by actual scientific practical contradiction between 
existing system of control over different qualification judo wrestlers’ training (on the one hand) and insufficient information 
about practiced training loads and their adequacy to judo wrestlers’ individual potentials (on the other hand).  
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It is logical to assume that operative correction of  judo wrestlers’ training loads by indicators of their heart beats rate 
with the help of modern mobile telemetric means will be one of necessary components of training process’s control during all 
period of training.  

Purpose, tasks of the work, material and methods  
The purpose of the work is to ensure increase of effectiveness of control over training process by means of 

operative correction of different qualification judo wrestlers’ training loads by hear beats rate indicators. 
The task of the work: working out of algorithm of operative correction sequence for training loads of different 

orientation on the basis of heart beats rate monitoring.  
The methods and organization of the research:  
In the research we used methods of theoretical study, experimental-empiric methods and methods of 

mathematical statistic. Mathematical processing of statistical parameters was conducted with the help of computer program 
STATISTIKA 6.0. For monitoring of judo wrestlers’ heart beats rate we used multi-channel radio-telemetric system «Polar 
400». With its help we corrected and optimized intensity of training on the base of record of HBR indicators in real time.  

For determination of judo wrestlers’ functional fitness and its dynamic under impact of training loads we used 
widely spread in practice of sport wrestling control tests [5]. 

For assessment of different qualification judo wrestlers’ functional fitness we applied the following tests:  
1. Throw of dummy over hip during 1 minute (special endurance). Description: the tested is in initial 

position – main stance and holds dummy by hands. By signal the tested shall as quick as possible and technically correctly 
fulfill throws over hip. Assessment of results: quantity of throws (n), HBR before and after the task and in 4 minutes of rest 
are registered.  

2.  10 throws of dummy over hip (speed-power endurance). Description:  the tested is in initial position – 
main stance and holds dummy by hands. By signal the tested shall as quick as possible and technically correctly fulfill 
throws over hip. Assessment of results: quantity of throws (n), HBR before and after the task and in 4 minutes of rest are 
registered.  

3. Throw of dummy (big weight) over hip during 1 minute (power endurance). Description: the tested is in 
initial position – main stance and holds dummy by hands. By signal the tested shall as quick as possible and technically 
correctly fulfill throws over hip. The weight of dummy is selected, considering the mass of the tested. Assessment of 
results: quantity of throws (n), HBR before and after the task and in 4 minutes of rest are registered.  
 
For assessment of judo wrestlers’ functional fitness in test tasks we used method of telemetric pulse metering. It was the 
simplest way to conduct urgent and current corrections of training session with the help of the so-called restoration 

effectiveness indicator (REI). This indicator permits to assess in the whole adequacy of load to sport form of sportsman as 
on the current moment of time.  

Calculation of this indicator is conducted by formula (1), in which it is necessary to put values of pulse metering 
(HBR) just before fulfillment of training task (t1), after the last main exercise (t2) and after 4 minutes’ rest (t3). Processing 
of data was carried out with program Polar ProTrainer 5.0 (рис. 1). 

REI = (t2 – t3)/ (t3 – t1)*100%    (1) 
Where:  
Interpretation of REI depending on value REI = 50-60% – proper load; REI<50% – too high load (tiredness); REI>60% – 
training stimuli are too low.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1. Application of software Polar ProTrainer 5.0. 
 

HBR (beats per minute)                                                                                                                                                      HBR (beats per minute)                                                                                                                                                                                                                                                                                                  

 

Cursor indicators:                                                                                                                                                                                       Time 

Time: 5:17:27 

HBR max: 66 beats per minute                                                                                                                                                       

Consumption: 0 k cal./60 minute 
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Results of the research  
Comparative analysis of functional fitness (see table 1) of judo different qualification wrestlers (1st group – 1st 

grade sportsmen, and 2nd group – candidates master of sports – CMS) permitted to reveal statistically unconfident 
differences (P>0.05) between results of tests “throw of dummy over hip during 1 minute” (special endurance: quantity 
of throws – t=0.77, HBR after the task – t=1.72, HBR after 4 minutes’ rest  – t=0.57); “10 throws of dummy over hip” 
(speed-power endurance: time of throws – t=1.02, HBR after the task – t=0.14, HBR after 4 minutes’ rest  – t=1.35); 
“power endurance, quantity of throws– t=0,82, HBR after the task – t=1.62, HBR after 4 minutes’ rest  – t=0.09);   

Table 1 
Comparative analysis of functional fitness of different qualification judo wrestlers  

Test tasks № Indicators 

Finalizing experiment 
Difference 

t 
1-grade (7) CMS (8) 

М  ± m М  ± m 

throw of 

dummy over 

hip during 1 

minute 

1 Quantity of times 14.14 3.39 1.28 15.50 2.29 0.87 0.77 

2 
HBR after fulfillment 

of task 
194.57 11.93 4.51 185.25 11.86 4.48 1.72 

3 HBR after 4 minutes 149.14 24.11 9.11 144.00 13.42 5.07 0.57 

10 throws of 

dummy over 

hip for 

quickness  

1 Time of throws* 28.71 3.77 1.43 27.38 4.19 1.58 1.02 

2 
HBR after fulfillment 

of task 
170.57 16.92 6.40 169.50 15.27 5.77 0.14 

3 HBR after 4 minutes 119.14 7.29 2.76 124.50 6.68 2.52 1.35 

throw of big 

mass dummy 

over hip during 

1 minute  

1 Quantity of times 10.00 2.38 0.90 11.10 2.61 0.90 0.82 

2 
HBR after fulfillment 

of task 
200.57 11.41 4.31 195.75 11.41 4.31 1.62 

3 HBR after 4 minutes 150.00 16.97 6.41 150.00 12.69 4.80 0.09 

 
In the process of factorial analysis of functional fitness structure of different qualification judo wrestlers we 

found the following characteristics (see table 2): total contribution in total dispersion of sample (TDS) was 85.33%; in 
1st group (of 1st graders) we found 3 factors, total contribution of which was 87.15%; in second group (CMS) we found 
four factors with contribution in TDS – 83.04%; in 1st group (boys) we found 4 factors with total contribution of 
94.18%; and in 2nd group (girls) – 3 factors with contribution of 79,87% 

Table 2 
Factorial structure of functional fitness of different qualification and sex judo wrestlers  

Fact

ors 

Factorial structure of 

judo wrestlers 
Indicators of factors 

% of 

dispersion 

Judo wrestlers (n=15) 

1 
Morphological-

physiological features 

-weight/height indicators, HBR after 4 minutes’ rest (accordingly 

0.88, 0.77 and 0.82) 
35.08 

2  Quantitative characteristic - quantity of throws of dummy (of appropriate mass), of higher mass 25.17 
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Fact

ors 

Factorial structure of 

judo wrestlers 
Indicators of factors 

% of 

dispersion 

of technical tactic actions 

(TTA)  

and time of 10 throws of dummy (0.81, 0.85 and 0,93) 

3  Special power endurance 
- HBR after throw of dummy (of proper weight) and (of higher 

weight) (0.90 and 0.97).  
15.04 

4 Restoration 
- HBR after 4 minutes’ rest after 10 throws of dummy with factorial 

mass 0.91 
10.04 

Judo wrestlers of different qualification  

1-group (1 graders) (n=7) 

1  Special power endurance 

-quantity of throws of dummy and HBR after throw (of proper mass 

dummy) and (big mass dummy); factorial load (0.81, 0.80, 0.75 and 

0.92)  

40.28 

2  

Morphological-

physiological 

characteristics 

-weight/height indicators, HBR after 4 minutes’ rest after throws (of 

proper mass dummy) and (big mass dummy); (0.98, 0.96, 0.81 and 

0.82), 

34.23 

3  Speed-power endurance 
-time of 10 throws of dummy, HBR after throw and after 4 minutes’ 

rest, factorial load (0.70, 0.72 and 0.90) 
12.64 

2-group (CMS) (n=8) 

1  

Morphological-

physiological 

characteristics 

- weight/height indicators, HBR after 4 minutes’ rest (accordingly 

0.77, 0.83 and 0.72) 
36.69 

2  
Quantitative characteristic 

of TTA  

-quantity of throws of dummy for quickness (of proper mass), (big 

mass) and time of 10 throws (accordingly 0.91, 0.85, and 0.83), 
24.22 

3  Special power endurance  
-HBR after throw of proper mass dummy and (big mass) (0.96 and 

0.97).  
22.14 

Judo wrestlers of different sex  

1-group (boys) (n=7) 

1  
Morphological-

physiological 

- weight/height indicators, HBR after 4 minutes’ rest after throws 

(of proper mass dummy) and (big mass dummy); time of 10 throws 
43.07 
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Fact

ors 

Factorial structure of 

judo wrestlers 
Indicators of factors 

% of 

dispersion 

characteristics (accordingly 0.80, 0.73, 0.94, 0.97 and 0.74) 

2  
Quantitative characteristic 

of TTA 

-quantity of throws for quickness (of proper mass dummy), (of big 

mass dummy) with load 0.92 and 0.99, 
26.24 

3  Special power endurance 
-HBR after throw (of proper mass dummy) and (big mass dummy) 

with factorial weight  0.94 and 0.92, 
15.88 

4 Functional fitness - HBR, start (0,94). 8.99 

2-group (girls) (n=8) 

1  

Quantitative characteristic 

of TTA, considering 

weight category 

- weight/height indicators, HBR after 4 minutes’ rest after throws 

(of proper mass dummy) and (big mass dummy);  (accordingly 0.92, 

0.71 and 0.80) 

51,29 

2  Special power endurance 
- HBR after throw (of proper mass dummy) and (big mass dummy) 

with factorial load (0.84 and 0.76)  
18,13 

3  Restoration - HBR after 4 minutes’ rest after 10 throws of dummy (0,92). 10.45 

 
Factorial structure of functional fitness of different qualification and sex judo wrestlers has its own specificities 

in quantity of factors and their internal sense, which shall be considered with determination of judo wrestlers’ functional 
fitness for training and competition functioning in certain conditions.  

The received factorial structure of functional fitness in any qualification or sex profile permitted for us to 
supplement model characteristics of judo wrestlers with the most important sides of functional fitness.  

In assessment of restoration efficiency indicator (REI) of different qualification and sex judo wrestlers (see 
fig.2) we registered a number of peculiarities:  

− REI in process of “throw of dummy over hip during 1 minute” (of proper weight category and 
characterizing special endurance) witnesses that organism’s response to training load was too high (that can result in 
tiredness of system) (38.71%). 

- REI in process of “10 throws of dummy over hip for quickness” (of bigger mass and characterizing power 
endurance) witnesses that organism’s response to training load was too high (that can result in tiredness of 
system) (52,71%).  

- REI in process of “throws of dummy over hip” (of bigger mass and characterizing power endurance) 
witnesses that organism’s response to training load was too high (that can result in tiredness of system) 
(40%).  

Results of REI analysis witness, that for different qualification judo wrestlers training loads are too high in test tasks 
for special and power endurance. It can result in quick tiredness. In tests for speed-power endurance load was proper.  
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Fig.2. Restoration efficiency indicator of different qualification and sex judo wrestlers, %   
 

Analysis of boys’ REI results witnesses that training load was correct in tests for speed-power endurance. In 
control tests for special and power endurance load was excessive. It permits to say about tiredness and over-tension 
under such loads. For girls TEI in all tests was <50%. It also witnesses about too tensed organism’s response to this 
loads. That is why it is necessary to recommend using in judo wrestlers’ trainings REI, with the help of which it would 
be possible to reliably control parameters of scope and intensity of loads of different orientation.  

For detection of signs of incomplete organism’s restoration in separate training session we offer to apply the 
following algorithm of operative correction of differently oriented training loads:  

1 STAGE – determination of purpose and task of training;  
2 STAGE – determination of initial state of controlled system (by objective and subjective parameters of 

organism’s fitness);  
3 STAGE – working out of individual-differentiated program of influences (entering of load parameters by 

HBR and parameters of load orientation in «Polar»):   
– Training exercises by HBR  

− 1 zone – load of low intensity, HBR up to 130-135 bpm;  
− 2 zone – load of moderate intensity, HBR up to 155-160 bpm;  
− 3 zone – load of high intensity, HBR up to 175-180 bpm;  
− 4 zone – load of maximal intensity, HBR is not considered. 
–    Loads of purpose orientation  
− Aerobic, restorative (140–145 bpm)  
− Aerobic developing (up to 160–175bpm) 
− Mixed aerobic-anaerobic (up to 180–185bpm); 
− Anaerobic hlycolitic (up to 180 – 200 bpm); 
− Anaerobic-alactate (200 bpm and more)  

4 STAGE – receiving of information as per definite system of parameters about condition of controlled system 
(feedback with «Polar») at every moment of control;   

5 STAGE – processing of information, received by feedback channel and working out of correcting influences 
(transfer of information about realization of programmed purpose oriented information on display of “Polar” watch and 
sound signal);  

6 STAGE – realization of correcting influences and plans on the basis of REI calculations (operative 
corrections are entered in “Polar” for further fulfillment of purpose orientation).  

Discussion  
As a result of conducted research we have the ground to state that ensuring of effectiveness of training loads’ 

control for different qualification judo wrestlers is possible only with the help of operative registration of heart beats 
rate indicators. It is proved by researches of other authors [1, 4, 20-23]. 

In the works of specialists [23-25] functional fitness of judo wrestlers as holistic component are regarded. Just in 
our research we found factors, which determine structure of judo wrestlers’ functional fitness. It permitted to define 
determinants of functional provision of different structural elements of special motor task, which simulates judo 
wrestlers’ competition functioning.   

Many authors [15, 21, 23] affirm that in connection with intensification of training process there appear still 
higher requirements to assessment of judo wrestlers’ functional potentials with the help of telemetric registration of 
heart beats rate response to loads of different orientation. In this connection we used restoration efficiency indicator. 
This indicator permits to assess adequacy of physical load to organism’s functional potentials as on current moment of 
time. On the basis of modern approaches to assessment of judo wrestlers’ functional condition we worked out algorithm 
of operative correction of differently oriented training loads, which consists of six stages.  
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The received results are in agreement with researches of other authors [20, 23, 26]. These authors note high 
response of organism to training load of special and power orientation in contrast to load of speed-power orientation.  

All these witness about demand in not only perfection of control system over judo wrestlers’ functional state but 
also in realization of effective control system over training impacts at different stages of sportsmen’s training.  

Conclusions:  
1. Control over training process on the basis of assessment of current training effects with the help of regulation 

of special exercises by their orientation and intensity of physiological impact on sportsman’s organism permits to correct 
dozing of physical loads. Thus, functional fitness, effectiveness of training process and efficiency of competition 
functioning significantly improve.  

2. Comparative analysis of different qualification and sex judo wrestlers’ functional fitness permits to speak 
about statistically unconfident differences (P>0.05) of all researched parameters of functional fitness. This fact witnesses 
about relatively equal level of judo wrestlers’ functional fitness, General laws and individual features of functional fitness’s 
factorial model in context of judo wrestlers’ motor fitness from the point of system-structural organization of motor 
functioning.  

3. Permanent on-line monitoring of sportsmen’s heart beats rate will permit for coach to correct training 
process during training session or after certain its parts (exercises): vary combinations and sequence of different training 
means’ application; determine quantity of exercises’ repetitions and intensity of their fulfillment;  rationally determine rest 
intervals; set correspondence of exercise’s intensity to solution of task. Constant recording of heart beats rate and REI 
calculation permit to objectively assess effectiveness of training micro-cycle’s organization, to timely determine the trend 
to progressing of tiredness or adaptation’s failure.  

The prospects of further researches imply practical realization of the worked out algorithm of training 
process’s operative correction in different kinds of martial arts. 

Conflict of interests  
The author declares absence of any conflict of interests.  

References: 
1 Bulatova M.M. Teoretiko-metodicheskie osnovy realizacii funkcional'nykh rezervov sportsmenov v trenirovochnoj i 

sorevnovatel'noj deiatel'nosti. Dokt. Diss. [Theoretical-methodic principles of realization of sportsmen’s functional 
reserves in training and competitions’ functioning. Dokt. Diss.], Kiev, 1996, 50 p.  

2 Verkhoshanskij Iu.V. Programmirovanie i organizaciia trenirovochnogo processa [Programming and organization of 
training process], Moscow, Physical Culture and Sport, 1985, 176 p. 

3 Godik M.A. Kontrol' trenirovochnykh i sorevnovatel'nykh nagruzok [Control of training and competition loads, 
Moscow, Physical Culture and Sport, 1980, 136 p. 

4 Shiian V.V. Planirovanie trenirovochnykh nagruzok u dziudoistov [Planning of training loads for judo wrestlers]. 
Sportivnaia bor'ba [Sport wrestling], Moscow, Physical Culture and Sport, 1983, pp. 11-13. 

5 Tumanian G.S., Kharacidis S.K. Sovershenstvovanie dziudoistov i sambistov [Perfection of judo and sambo wrestlers]. 
Teoriia i praktika fizicheskoj kul'tury, 1998, vol.4, pp. 59–61. 

6 Little N.G. Physical performance attributes of Junior and Senior women, Juvenile, Junior and senior men judokas. J 
Sports Med Phys Fitness, 1991, vol.31(4), pp. 510–20. 

7 Platonov V.N. Teoriia i metodika sportivnoj trenirovki [Theory and methodic of sport training], Kiev, High School, 
1984, 352 p.  

8 Shakhmuradov Iu.A., Sukhanov A.D. Programmirovanie sredstv i metodov trenirovochnykh vozdejstvij v sportivnoj 
bor'be [Programming of means and methods of training influences in sport wrestling]. Aktual'nye problemy sportivnoj 
bor'by [Urgent problems of sport wrestling], Moscow, FON, 1998, pp. 30-33. 

9 Kulikov M., Rybakov V.V., Velikaia E.A. Sportivnaia trenirovka: upravlenie, sistemnost', adaptaciia i zdorov'e 
[Sportivnaia trenirovka: upravlenie, sistemnost', adaptaciia i zdorov'e], Teoriia i praktika fizicheskoj kul'tury, 1997, 
vol.7, pp. 26–30. 

10 Sterkowicz S, Żuchowicz A, Kubica R: Levels of anaerobic and aerobic capacity indices and results for the special 
fitness test in judo competitors. Journal of Human Kinetics, 1999, vol.2, pp. 115–135. 

11 Nabatnikova M.N. Osnovy upravleniia podgotovkoj iunykh sportsmenov  [Principles of control over junior sportsmen’s 
training], Moscow, Physical Culture and Sport, 1982. – 280 p. 

12 Ahmaidi S., Portero P., Calmet M. Oxygen uptake and cardiorespiratory responses during selected fighting techniques in 
judo and kendo. Sports Med. Training and Rehab, 1999, vol.9(2), pp. 129–139. 

13 Andreev V.M., Matveeva E.A., Sytnik V.I. Opredelenie intensivnosti trenirovochnoj nagruzki v bor'be dziudo 
[Determination of intensity of training loads in judo]. Sportivnaia bor'ba [Sport wrestling],  Moscow, Physical Culture 
and Sport, 1974, pp. 13–16. Bulkin V.A. Teoreticheskie koncepcii upravleniia trenirovochnym processom v sporte 
vysshikh dostizhenij  [Theoretical conceptions of control over training process in elite sports]. Tendencii razvitiia sporta 
vysshikh dostizhenij [Trends of elite sports progressing], Moscow, CNIIS, 1993, pp. 57–62. 

14 Iordanskaia F.A. Ocenka special'noj rabotosposobnosti sportsmenov raznykh vidov sporta: diagnostika, mekhanizmy 
adaptacii, sredstva korrekcii  [Assessment of special workability of different kinds of sports’ sportsmen: diagnostic, 
adaptation mechanisms, means of correction], Moscow, Sport, 1993, 291 p.  

15 Azevedo P.H.S.M., Drigo A.J., Carvalho M.C.G.A. Determination of judo endurance performance using the Uchi-Komi 
technique and an adapted lactate minimum test. Journal of Sports Science and Medicine, 2007, vol.6(2), pp.  10–14. 



 

20 

 

   PHYSICAL  
  EDUCATION  

 OF STUDENTS 

16 Muramatsu S., Horiyasu T., Sato S.I. The relationship between aerobic capacity and peak power during intermittent 
anaerobic exercise of judo athletes. Bulletin of the Association for the Scientific Study on  Judo Kodokan, 1994, vol.8, 
pp.  151–160. 

17 Tomlin D.L., Wenger H.A. The relationship between aerobic fitness and recovery from high intensity intermittent 
exercise. Sports Med, 2001, vol.31(1), pp.  1–11. 

18 Volkov N.I. Pul'sovye kriterii energeticheskoj stoimosti uprazhneniia [Pulse energy cost criteria exercise]. Fiziologiia 
cheloveka, 2003, vol.29(2), pp. 91–97. 

19 Kozyreva D.A., Varfolomeeva Z.S. Ocenka funkcional'nogo sostoianiia dziudoistov na etape nachal'noj sportivnoj 
specializacii [Assessment of judo wrestlers’ functional condition at stage of initial specialization]. Sovremennye 
problemy nauki i obrazovaniia, 2013, vol.6, pp. 390. 

20 Zebzeev V.V. Metodika ocenki funkcional'nogo sostoianiia dziudoistov na osnove sistemy kompleksnogo 
komp'iuternogo issledovaniia fizicheskogo sostoianiia sportsmenov «OMEGA-S2» [Methodic of assessment of judo 
wrestlers’ functional condition on the base of system of sportsmen’s complex computer study “OMEGA-C2”]. Kul'tura: 
vospitanie, obrazovanie, trenirovka, 2009, vol.5, pp. 41-43. 

21 Zebzeev V.V. Metodika kontrolia i ocenka funkcional'nogo sostoianiia dziudoistov-iuniorov  [Methodic of control and 
assessment of junior judo wrestlers’ functional condition]. Teoriia i praktika fizicheskoj kul'tury, 2012, vol.8, pp. 75-77. 

22 Zebzeev V.V. Metody ocenki funkcional'nogo sostoianiia i special'noj vynoslivosti borcov v sovremennom dziudo 
[Methods of assessment of functional condition and special endurance of wrestlers in modern judo]. Materialy 
Vserossijskoj nauchno-prakticheskoj konferencii [Materials of All-Russian scientific-practical conference], Kirov, 2014, 
pp. 223-228. 

23 Potapova T.V., Namsrajn A. Funkcional'noe sostoianie iunykh dziudoistov na etape neposredstvennoj podgotovki k 
sorevnovaniiam [Functional condition of junior judo wrestlers at stage of direct preparation for competitions]. Vestnik 
Iuzhno-Ural'skogo gosudarstvennogo universiteta, 2008, vol.4(104), pp. 140-143. 

24 Khor'iakov V.A., Mosenz V.A., Perekhrest A.N., Romanenko V.A. Problemy diagnostiki funkcional'nykh sostoianij v 
sporte [Problemy diagnostiki funkcional'nykh sostoianij v sporte], Fiziceskoe vospitanie studentov tvorcheskikh 
special'nostej, 2007, vol.4, pp. 89-94. 

25 Vershinin M.A., Vershinin, Erofickij A.V., Novikov D.L. Fizicheskaia podgotovka vysokokvalificirovannykh 
dziudoistov na osnove differencirovannogo podkhoda [Physical training of elite judo wrestlers on the base of 
differentiated approach]. Fizicheskoe vospitanie i sportivnaia trenirovka, 2014, vol.3(9), pp. 5-10. 

  



 

21 

 



 

22 

 

   PHYSICAL  
  EDUCATION  

 OF STUDENTS 

DYNAMIC OF FUNCTIONAL INDICATORS’ CHANGES OF STUDENTS HAVING HARMFUL HABITS 
(ON EXAMPLE OF SMOKING) UNDER INFLUENCE OF ORGANIZED MOTION FUNCTIONING  

Pidpomoga A.Y. 
National University of Physical Education and Sport of Ukraine 

 
Abstract. Purpose: determination of organized motion functioning on functional indicators and somatic health of 1st-2nd 
year students, who have harmful habits.  Material: In experiment 286 students participated. Pedagogic experiment was 
conducted in form of optional classes (3 times a week) during 9 academic months. Results: we determined percentage 
of smoking students and their motivation to certain kinds of sports. Considering students’ motivation appropriate 
trainings were organized. Results of functional state indicators and somatic health level of smoking students, practicing 
and not practicing organized motion functioning have been presented. Conclusions: it was found that students are 
attracted by specific kinds of motor functioning. Among offered kinds of sports outdoor games, athletic gymnastic were 
preferred. The least attractive kinds were: bicycle sport, non- traditional kinds, gymnastic, chess.  
Key words: addictive behavior, harmful habits, motor functioning, students. 

 
Introduction1  
The problem of health worsening in Ukraine acquires character of demographic disaster, which already has 

reached to conception “degeneration of nation” [7, 20]. The data of world statistics confirm that Ukraine takes leading 
place in Europe by mortality and one of the last places in the world by lifespan [19, 20]. Researches show that not more 
than 10% of Ukrainian youth can be regarded as practically healthy. The rest have different deviations in health. As per 
statistical data more than 65% of HEE students have insufficient physical fitness [2, 7, 11]. As on to day, in conditions 
of military mobilization it has been noted that more than 60% of youth are not suitable for military service [20]. With 
every year, quantity of workable youth with expressed signs of addictive behavior – harmful habits: tobacco, alcohol, 
drugs addictions – increases. Also there is a trend to increasing of mental disorders among youth and insufficient health 
[4-6, 10]. It is conditioned by rapid expansion of not infectious diseases (for example, cardio-vascular diseases in 62% 
are main reasons of mortality). Besides there is epidemic of obesity, hyper-tension, diabetes and so on (see fig.1). Thus, 
health of Ukrainian citizens is the problem of national security of the state [6, 9, 15, 19]. It is evident that the most 
effective mechanism of morbidity and mortality among workable strata of population indicators’ reduction is formation 
of healthy life style. It includes adequate organized motor functioning in natural combination with rational eating, 
giving up harmful habits, prophylaxis of stresses’ after effects and  improvement of ecology [8, 10, 14, 18]. 

 

  
 

Fig.1. Mortality (deaths/100 of people) in Ukraine 
[http://chinalist.ru/facts/viewyears.php?p_lang=1&p_param=20&p_country=223]. 

 
One of serious problems of Ukrainian society – is critical level of harmful habits (especially among youth). It is 

known that smoking is the most mass harmful habit in the world. It damages health of separate person and society in 
general [1, 3, 12]. Results of the researches, conducted by N.Yu. Maksimova, O.I. Bondarchuk and I.M. Bogdanova, 
prove significance of this problem for modern Ukrainian society. As on to day in students’ environment there exists 
clear trend to expansion of harmful habits: smoking, taking alcohol, drugs and toxic substances. It results in worsening 
of students’ health [5, 6, 8, 13].  

Nowadays, world practice has accumulated rather great experience in application of programs on social 
prophylaxis of harmful habits for different strata of population. But there is no clear conception in our country. That is 
why there is acute demand in preventive health related programs and pedagogic technologies of harmful habits’ 
prophylaxis as well as application of them in conditions of higher educational establishments. By the present time the 
problem of application of smoking preventive measures among students with the help of specially organized motor 
functioning in conditions of higher educational establishment has not been studied yet  [10, 14, 16-18]. In this 
connection the offered subject of the research is rather urgent.  
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One of latent indicators of personality’s slow ruining and society’s degradation is expansion of harmful habits 
among population (especially among youth as creative potential of the society). To day the trends of tobacco, alcohol 
and drug addictions acquire epidemic scale, which takes thousands of lives.  

Unfortunately, as on to day “model of fashionable and high-style life” is connected for many young people 
exactly with harmful habits. This situation is still heavier, owing to existing in Ukraine easy access to tobacco and 
alcohol articles, with commercial character of media means. It hampers propaganda of healthy life style and values, 
connected with health. It also forms low level of understanding of harmful after effects’ danger for person and society 
[16-18]. 

In this connection it is necessary to seek for the most effective ways of harmful habits’ correction and 
prophylaxis. One of them can be involvement of youth in systemic training to organized motor functioning.  

Purpose, tasks of the work, material and methods  
The purpose of the work is to determine influence of organized motor functioning on students’ functional 

indicators and physical health (meaning 1st and 2nd year students, who have harmful habits – on example of smoking).    
The methods of the research: theoretical analysis and generalization of scientific literature data, sociological methods 
(questioning, oral questioning); pedagogic methods (pedagogic observation and experiment); physiological methods of 
research; express-assessment of somatic health (by G.L. Apanasenko’s methodic); methods of mathematical statistic.  

Organization of the research: 286 1st and 2nd year students of Kiev university of management and enterprising 
participated in pedagogic experiment. For solution of our tasks the researches were conducted in three stages (from 
September 2014 to May 2015). Experimental and control groups (each – n=38) were formed.  

Results of the research  
Results of pedagogic observation and questioning witness that 1st and 2nd year students are attracted by certain 

kinds of motor functioning (see fig.2).  
 

 
 

Fig.2. Distribution of boys and girls, depending on the chosen kind of motor functioning (n = 286): 
                          –  boys;           –  girls. 

 
Among the offered kinds of sports smoking students preferred: outdoor games (boys - 36.8%; girls - 28,7%); 

athletic gymnastic (boys– 19.8%; girls – 15.6%); dances (popular only among girls– 10.6%); health related swimming 
(boys– 7.6%; girls – 8.8%). The kinds of sports, preferable by students least of all, turned out to be the following: 
bicycle sport (boys – 3.4%; girls – 2.1%); gymnastic and acrobatic as well as non traditional kinds of sports (u-shu, tsi-
gun, chess and checkers). That is why, considering students’ motivation to preferred by them kinds of sports we 
organized appropriate trainings.  

Formative pedagogic experiment was conducted in the form of optional classes (three times a week) during 9 
academic months by group or individual method. Each training lasted one and half hour. For correction of functional 
state and physical condition indicators of students we offered the following means of motor functioning (see fig.3):  

- outdoor games (football, volleyball, basketball) – for training of required motor qualities (quickness, 
endurance, coordination); technical arsenal of motor skills; rising of psycho-emotional potential;  

- athletic gymnastic (exercises of power orientation, exercises on simulators) – for correction and perfection of 
power qualities and insufficiently developed sides of sensor and muscular systems (see fig. 4).  
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Fig.3. Complex of specially organized motor functioning’s means, which were used in pedagogic experiment  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.4. Complex of means for training of students’ strength, which were applied in pedagogic experiment. 
 

We also applied Chinese breathing gymnastic “Six healing sounds”. It renders positive influence on cardio-
vascular system (improves blood circulation), respiratory system (increase gas metabolism and drainage of lungs), 
digestive (improves intestinal peristalsis and functioning of liver) and nervous system (relaxation, stimulation of will 
and creative processes, improvement of blood circulation in brain). This gymnastic also facilitates recreation of 
organism during and after physical loads.   

Al above mentioned forms of trainings were used complexly in pedagogic experiment. It corresponded to our 
purpose and tasks of the research. For each from the offered forms of trainings certain time (in percentage) was 
assigned. It was motivationally justified from the point of questionings and talks, conducted by us. For example outdoor 
games took 55%, athletic gymnastic and power exercises – 35%, Chinese breathing exercises – 10% from total time.  

Discussion  
Analysis of scientific literature (M.M. Bulatova, 2004; V.I. Zemtsova, 2006; I.S. Korolchuk et al.,1998; L. 

Dvoretskaya, 2012) showed that one of serious problems of modern society is critical level of harmful habits’ expansion 
among youth. As on to-day in students’ environment there exists clear trend to addictive behavior. It results in “critical” 
level of students’ health.  

A number of researches (A.Yu. Pidpomoga et al., 2011, 2014; V.G. Griban, 2011; М.М. Bulatova, 2004) showed 
significant progress in application of different kinds of motor functioning for prophylaxis of harmful habits among 
youth. However, general conception has not been worked out in our country.  

Results of our research permit for us to state unsatisfactory functional condition of 1st-2nd year students, who 
have harmful habits (see table 1 and fig. 5). It is also proved by the data of scientific literature: T.I. Andreyeva, 2004; О. 
Bondarchuk, 2006; N.A. Zalygina et al., 2004; V.I. Zemtsova, 2006; I.S. Korolchuk et al., 1998. 
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Table 1 

Characteristics of functional indicators of main group students before and after pedagogic experiment, % (n = 19) 

Results 

Description of indicator 

VCL, ml 

Dynamic 

spirometry, 

ml  

Shtange’s 

test, sec.  

Genchi’s 

test, sec.  

Index of 

will, % 

Quantity of students, % 

Before experiment 

Excellent - - - - - 

Satisfactory 57.8 47.4 36.8 42.2 36.8 

Unsatisfactory  42.2 52.6 63.2 57.8 63.2 

After experiment  

Excellent - - - - - 

Satisfactory 73.6 68.4 78.9 84.2 78.9 

Unsatisfactory  26.4 31.6 21.1 15.8 21.1 

 

    
 

Fig.5. Distribution of control and experimental groups’ students in compliance with indicators of heart beats rate 
(HBR) and blood pressure (BP) (n = 38): 

         –  HBR is within physiological standards;   
         –  HBR exceed physiological standards;  
         –  BP – is within  physiological standards;  

                    –  BP exceeds physiological standards;  
VCL – vital capacity of lungs.  

 
After pedagogic experiment in main group (in comparison with control one) confidently (p <0.01 and p <0.05) 

improved indicators of functional condition: vital capacity of lungs, dynamic spirometry, functional tests of Shtange and 
Genchi, index of will. Also heart beats rate (in rest) indicators and systolic BP confidently improved.  

As on the moment of finalizing testing, in experimental group the quantity of students with satisfactory 
indicators were much higher. At the same time, in control group there was higher quantity of unsatisfactory indicators.  

After pedagogic experiment in experimental group, in comparison with control one, quantity of students with 
critical level of somatic health shortened. With it, by finalizing testing, in experimental group quantity of students with 
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moderate level of somatic health was the highest – 52.6%. In control group 52.6% of students had health below middle 
level and 26.3% - at low level. The received results are given in fig.6.  

 
 
                                          Control group                                                           Experimental group 

 
Fig.5. Distribution of control and experimental groups’ students in compliance with levels of somatic health, n = 38): 

 
         –  high;         –  above middle;        –middle;         –  below middle;          – low 

 
 
Conclusions:  
Results of pedagogic observation and conducted questioning witness: students prefer most of all certain kinds of 

motor functioning. Among offered kinds of sports smoking students preferred the following: outdoor games (boys– 
36.8%; girls – 28.7%); athletic gymnastic (boys – 19.8%; girls – 15.6%). The least attractive turned out to be: bicycle 
sport, non-traditional kinds of sports, gymnastic and chess. That is why, considering motivation of students to certain 
kinds of sports we organized appropriate forms of trainings.  

Results of our research permitted for us to state unsatisfactory functional condition of 1st-2nd year students, who 
have harmful habits. After pedagogical experiment in main group, in comparison with control one, confidently (p <0.01 
and p <0.05) improved indicators of functional condition of organism: VCL, dynamic spirometry, functional tests of 
Shtange and Genchi, index of will effort, HBR in rest and systolic BP. As on the moment of finalizing testing, in 
experimental group the quantity of students with satisfactory indicators were much higher. At the same time, in control 
group there was higher quantity of unsatisfactory indicators.  

After pedagogic experiment in experimental group, in comparison with control one, quantity of students with 
critical level of somatic health shortened. With it, by finalizing testing, in experimental group quantity of students with 
moderate level of somatic health was the highest – 52.6%. In control group 52.6% of students had health below middle 
level and 26.3% - at low level.  
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RELATIONSHIP BETWEEN QUALITY OF LIFE AND RESILIENCE AMONG SPORT-ACTIVE 
SINGAPOREAN YOUTH  
Michael Chia, Marcus Lee 

Physical Education & Sports Science, National Institute of Education, Nanyang Technological University, Singapore 
 
Abstract. Purpose: The study examines the relationship between paediatric quality of life (PEDSQL) and resilience, 
measured by the Singapore Youth Resilience Scale (SYRESS) among sport-active youth transiting from primary to 
secondary school education in Singapore. Method: The participants were 137 student-athletes aged 12.7 ± 0.3 years, 
height 156.0 ± 12.9 cm, and body mass 46.4 ± 10.2kg. PEDsQL and SYRESS questionnaires were administered at the 
start of the academic year and repeated again six months later. Results: Total health (PEDsQL) scores were significantly 
greater at baseline than when measured six months later (77.3±11.9 vs 72.1±11.8; p<0.05) but there was no significant 
change in the SYRESS score (198.2 ± 25.3 vs 194.0 ± 27.4; p>0.05). Total health in PEDsQL was significantly 
correlated to SYRESS scores at both time points (Baseline rs=0.61,p<0.01; baseline plus 6 months rs=0.58, p<0.01).  
Conclusions: The results reflect a linkage between student‟s resilience and PedsQL outcomes. Student-athletes 
perceived the transition from primary to secondary school to be a difficult period and sport-active youth are a unique 
population compared to normal school going youth. 
Keywords: Quality of life, Resilience, sport-active youth, Singapore, secondary school transition. 

 
Introduction1  
After six years of compulsory primary schooling (Primary1-6), beginning at age 6, Singaporean children transit 

to a secondary school education (Secondary 1-4 or 5), on the merit of nationalised examination results for another four 
to five years. In terms of academic coverage of subjects, there is a significant increase from 4 to 9 academic examinable 
subjects in the transition from Primary 6 to Secondary1. Additionally, in secondary school, youths are exposed to many 
different sports, where they are encouraged to enrol in „after-school‟ co-curricular activities (CCA). CCAs complement 
the academic curriculum and contribute to students‟ holistic development. Participation in organized sports is a popular 
mechanism of achieving adolescent physical activity. It also brings about many health-related benefits which includes 
physical and psychosocial benefits (Côté, Strachan, & Fraser-Thomas, 2008). Recent statistics from the National Youth 
Council revealed that regular participation (1 to 2 times a week) of Singaporean youth aged 13 to 10 is at 64.8% which 
represents an increase from previous years (NYC, 2012). 

The period of transition from primary to secondary school is believed to pose challenges or threats to adolescent 
well-being and quality of life (Seidman, Allen, Aber, Mitchell, & Feinman, 1994; Sirsch, 2003; Zeedyk et al., 2003). In 
a new environment, adjustments to social, academic and sporting factors would have to be made. Examples of such 
adjustments include an increase in disciplinary rules and regulations, an increase in opportunities to pursue different 
sport and activities, new teachers and coaches to interact with and also a new set of school peers  (Seidman et al., 1994). 
In the Singaporean context, there is also an increase in academic workload from four to up to nine examinable subjects. 
Failure to successfully navigate and cope with it might have an impact on their well-being, mental health and also 
academic performance (Zeedyk et al., 2003). With changes and transition coming in quickly, there are always added 
challenges during this developmental adolescent phase both in the academic environment and also in sport competition. 
It is also in this period that quality of life (QoL) across several domains are affected (Seidman et al., 1994; Sirsch, 
2003). QoL assesses an individual‟s perceptions of their position in life, in the context of the culture and value systems 
in which they live, in relation to their goals, expectations, standards and concerns. A Singaporean-based study on local 
primary schools pupils showed that increased school-based physical activity over a 40-week period improved the 
quality of life of students (Chia, Mukherjee, Nasrun., & Lim, 2013). On the other hand, adolescent athletes that are 
active in sport participation in inter-school or club sport reported better quality of life (QOL) compared to healthy 
individuals who do not participate in sport (Lam, Valier, Bay, & McLeod, 2013; Snyder et al., 2010). 

Even though it may be logical to classify athletes as members of a healthy adolescent population, there is 
evidence, which show that athletes are a special and unique population where adolescent athletes scored better overall 
QoL than their non-athlete counterparts as well as enhanced mental, emotional and social health.  Male adolescent 
athletes also have significantly higher scores compared to female adolescent athletes (Lam et al., 2013; Snyder et al., 
2010). This suggests that sport and physical activities can be used as a means of improving the quality of life. 
Additionally youths who engage in sport on a regular basis should be treated as a different population group.  

Sex differences in health outcomes on physical and psychological factors in early to mid-adolescence are 
documented (Sweeting & West, 2003). Regardless of the instrumentation used to measured health outcomes such as 
QoL, research shows that female participants  usually score lower on the emotional scale rating (Jörngården, Wettergen, 
& von Essen, 2006; Reinfjell, Diseth, Veenstra, & Vikan, 2006; Upton et al., 2005). A Singaporean-based study on 
youths also supported the results seen in these Western populations (Yeo, Ang, Chong, & Huan, 2007). However, Yeo 
et al. (2009) reported that female adolescent reported higher positive adjustment towards school life and better 
interpersonal relationships compared to their male counterparts. The difference in emotional distress could be explained 
by gender role expectations in which femininity is associated with an expression of emotions, whereas masculinity is 
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associated with active problem solving and a suppression of emotions (Ptacek, Smith, & Dodge, 1994). These male-
female dispositions explain the difference in attitudes towards handling events and situations between genders. 
Furthermore, female participants tend to perceive stressful events more extremely than male participants, either 
positively or negatively and hence they respond differently to their emotional states (Newcomb, Huba, & Bentler, 
1986).  

Improving and developing the resilience of individuals are important for improving the well-being of youths.  A 
key requirement of resilience is the presence of both risks, and factors that promote a positive outcome or reduce and 
avoid a negative outcome (Fergus & Zimmerman, 2005). In the context of the present study, the risk faced by 
participants is the transition from primary to secondary school while the positive outcomes are seemingly the holistic 
development of youths through the participation in school CCAs. A measurement of the outcome of resilience could 
indicate a positive adjustment (e.g. transition) as showed by a healthy development (e.g. quality of life). Having a high 
resilience would enable one to cope with change or stressors when the need arises (Davydov, Stewart, Ritchie, & 
Chaudieu, 2010).  In the Singaporean context, the relationship between resilience and quality of life remains unknown. 

Purpose, tasks of the work, material and methods  
The aim of this study was to investigate and track the quality of life and resilience of sport-active youths within 

an academic year, following the transition from primary to secondary school. Secondly, it was to examine the 
relationship between quality of life and resilience in adolescence. 

Method 
Participants 
The participants were Secondary 1 student-athlete intakes, via a convenience sampling approach recruited from 

two local secondary schools in the new academic year. Student-athletes are youths enrolled in the schools‟ sports team 
or sports core-curriculum (CCA). The students and parents were briefed about the research study and were allowed to 
opt out of the study if they did not wish to participate. Student and parents‟ assent and consent were obtained prior to 
participation in the study. Institutional ethics clearance for the study was sought and granted (IRB 12/04/17). 

Conduct of the research 
The study was conducted in a physical education setting where participants were monitored in two stages, six 

months apart within one academic year. The questionnaires were administered by the researcher in the presence of the 
physical education (PE) teacher before the start of their PE class or sport training. Students answered the questionnaire 
in a quiet classroom or in the multi-purpose hall of the school. For both occasions when the questionnaires were 
administered, the measurement conditions were the same- that is they were obtained at the same time of the day, and on 
same day of the week for both baseline and follow-up measurements.  

The baseline data collection was conducted at the start of the academic semester at the beginning of the year 
where a total of 153 students were enrolled.  Complete data from 151 students (compliance 98.7%) were used for the 
analysis of the baseline results. In the follow-up data collection, 10 students did not complete the follow-up and after 
adjusting for incomplete answers, a total of 137 (82 males, 55 females) matched pairs with complete data were used for 
the subsequent baseline-follow up analyses. Missing data were due to an absence from PE, or a failure to turn up on the 
test date or having incomplete questionnaire responses. 

Measures  
Health related quality of life (HRQOL) was measured by the PedsQL 4.0 (Pediatric Quality of Life Inventory 

Version 4.0). The PedsQL 4.0 is valid and reliable (Varni, Seid, & Kurtin, 2001) and were used in Singaporean school 
contexts (Østbye, Malhotra, Wong, Tan, & Saw, 2010). The PedsQL 4.0 is a 23-item questionnaire with Generic Scales 
that are designed to measure the core dimensions of health as delineated by World Health Organisation. The 
questionnaire takes less than 5 minutes to complete and covered four domains: physical (8 items), emotional (8 items), 
social functioning (5 items), and school functioning (8-items). The instructions enquire about how much of a problem 
each item has been during the last month. The items are reverse-scored and linearly transformed to a 0–100 scale 
(0=100, 1=75, 2=50, 3=25, 4=0), so that higher scores indicate better HRQOL. A total scale score is derived by the 
mean of all 23 items, which provides an overall measure of the HRQOL. 

Resilience was measured by the Singapore Youth Resilience Scale (SYRESS) (Lim, Broekman, Wong, Wong, & 
Ng, 2007). The SYRESS is a self-rating scale of 50 questions that requires the respondent to indicate how much he/she 
agrees with each statement on a 5-point Likert scale ranging from “never” (1) to “always” (5). Scores range from 50 to 
250 with higher scores denoting higher resilience. Anthropometric measurements are provided by the physical 
education teachers where measurements are taken yearly during PE class. BMI is derived from using the height and 
weight by the formula - Weight (kg) / [Height (m) x Height (m)]. Weight status is interpreted by the guidelines by the 
health promotion board (HPB, 2002).  

Statistical Analyses  
The mean score data are presented as mean ± SD. Data are separated into male and female. Gender differences 

are compared using independent-sample t test. Baseline and follow-up scores were compared using paired sampled t test 
with effect sizes (Cohen‟d). The following criteria were adopted for interpreting the magnitude of change: 0.2 (small), 
0.5 (moderate), and 0.8 (high). Associations between variables (PEDsQL and SYRESS) were assessed using Pearson‟s 
product-moment correlation coefficients and linear regression analysis. Statistical significance was accepted at p < 0.05.  

Results 
Participants 
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A total of 153 student athletes participated in the studies after parental consent. After adjusting for incomplete 
answers and matched pair samples of both baseline and follow-up measurements, a total of 137 (82 males, 55 females) 
paired-sample data were used for the analysis. To evaluate dropout bias, those data set dropped, were compared with the 
data set used for the analysis. There were no significant differences for mean PEDsQL scores (p=0.40-0.96) and no 
significant difference for mean SYRESS scores (p=0.12-0.16). The mean ages of the students were 12.7 ± 0.3 years; 
male 12.6 ± 0.3 years, and female 12.7 ± 0.3 years. Overall mean height was 156.0 ± 12.9 cm; male 155.5 ± 10.0cm and 
female 156.8 ± 16.5 cm. Overall mean weight were 46.4 ± 10.2 kg; male 44.7 ± 10.3kg, female 49.1 ± 9.5 kg. BMI-for-
age for both genders was classified with the percentile chart by MOH. There are 7 (5.1%) severely underweight; 2 
(1.5%) underweight; 121 (88.3%) acceptable weight; 6 (4.4%) overweight; and 1 (0.7%) severely overweight. Ranges 
of sports included were both individual based sports and team-based sports (track and field, netball, badminton, soccer 
and swimming). 

Paediatric Quality of life & SYRESS 
Descriptive statistics of PEDsQL are presented in Table 1. There is a gender difference in physical health. Male 

participants scored significantly higher than female participants in physical health both (p<0.05) at baseline and follow 
up time points. Male participants also scored significantly higher than female participants in SYRESS at follow up 
measurement (p<0.05). 

Table 1:  
Mean scores of PEDsQL of male and female participants at baseline and follow-up 

Variables 

Overall (N=137) Male (n=82) 
 

Female (n=55) 
 

t df P value 
 

M SD M SD M SD 
Physical health 79.9  11.4 81.8  10.7 77.0   11.9 2.43 135 0.02* 

Emotional health 76.6  17.9 77.7  18.4 75.1   17.0 0.82 135 0.42 
Social health 78.8  16.2 79.5  16.3 77.7   16.3 0.65 135 0.52 

School Function 71.4 16.9 70.7  18.5 72.4   14.2 -0.57 135 0.57 
Psychosocial health  75.8  14.4 76.0  14.6 75.1   14.1 0.35 135 0.73 

Total health  77.3  11.9 78.1  11.9 76.0   11.9 0.98 135 0.33 
SYRESS 198.2 25.3 200.6  25.6 199.5   25.4 1.37 135 0.17 

 
Follow-up Scores          

Physical health 82.6 11.9 84.5  11.2 79.1   11.6 2.46 135 0.02* 
Emotional health 70.9  18.1 71.8  19.8 69.7   15.3 0.68 132.16 0.50 

Social health 77.3  16.8 77.3  18.2 77.3   14.5 -0.01 131.18 0.99 
School Function 67.3  17.5 67.1  19.4 67.6   14.3 -0.20 133.62 0.85 

Psychosocial health  66.5  13.9 66.8  15.8 66.2   10.6 0.27 135 0.79 
Total health  72.1  11.8 72.9  13.2 70.8  9.1 1.11 134.90 0.27 

SYRESS 194.0  27.4 194.6  24.6 185.6 ± 28.3 3.00 135 <0.05* 
aPsychosocial health is the mean of the sum of emotional and social health and school functioning, 
bTotal Health is the mean of the sum of Physical And Psychosocial   
*Sex difference is significant at p<0.05 
 

Differences between baseline and follow-up PEDs & SYRESS scores 
The magnitude of change from baseline to follow-up measurements for the PEDsQL and SYRESS is presented 

in Table 2. Figure 1 shows the differences in PEDsQL and SYRESS at baseline and follow-up measurements. Follow 
up physical health scores were significantly greater than at baseline measurement (M=-2.7, SD=12.1), t (136) =-2.6, 
p<0.05. Follow up measurement of emotional health was significantly less than at baseline measurement (M=5.7, 
SD=16.1), t (136)=4.1, p<0.05. There was no difference (p>0.05) in baseline and follow up social health scores. Follow 
up school functioning was significantly lower than at baseline measurement (M=4.1, SD=17.9), t (136)=2.7, p<0.05. 
Follow up psychosocial health was significantly lower than at baseline measurement (M=9.1, SD=12.4), t (136)=8.6, 
p<0.05. Follow up total health was significantly lower than at baseline measurement (M=5.2, SD=10.0), t(136)=6.1 
p<0.05. 
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  Table 2 
Magnitude of change in PEDs QL and SYRESS from baseline to follow-up measurement 

 Baseline 
 

Follow-Up 
 

Change 
(%) 

t df 
p Cohen‟s d 

Variables M SD M SD      
Physical health 79.9  11.4 82.6   11.9 +2.7 -2.62 136 0.01* 0.23 

Emotional health 76.6  17.9 70.9   18.1 -5.7 4.13 136 <0.05** -0.32 

Social health 78.8  16.2 77.3   16.8 -1.5 1.01 136 0.32 -0.09 
School Function 71.4  16.9 67.3   17.5 -4.1 2.67 136 <0.05** -0.24 

Psychosocial health 75.8  14.4 66.5   13.9 -9.3 8.59 136 <0.05** -0.66 
Total health 77.3  11.9 72.1   11.8 -5.2 6.07 136 <0.05** -0.44 

SYRESS 198.2  25.3 194.0  27.4 -4.2 1.87 136 0.06 -0.16 
*Follow-up scores are significantly higher, **Baseline scores are significantly higher 
 
 

 

 
Figure 1. Changes in PEDs QL and SYRESS between baseline and follow-up.  Follow-up PEDSQL scores for 

emotional, psychosocial and total health are significantly lower than at baseline (p<0.05). Follow-up scores of physical 
health are significantly higher than at baseline (p<0.05) 

 
Relationship between PEDsQL and SYRESS 
The association between PEDsQL and SYRESS is presented in Table 3. The PEDsQL sub-scale scores have 

moderate correlations with SYRESS (range 0.42-0.61) and are significant at p<0.05.  Linear regression analysis showed 
SYRESS to be a significant predictor for PEDsQL at both baseline (β=0.60, p<0.05), follow up (β=0.51, p<0.05) 
measurements with an explained variance of 36.2% and 26.3% respectively (Figure 2).   
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Figure 2. Spearman correlation between PedsQL and SYRESS at baseline and follow-up. The PEDsQL-SYRESS 
relationship at baseline is described by the linear equation (Y=21.27 + 0.28x;  R2= 0.36, 95% CI  (0.22-0.35) and the 
PEDsQL-SYRESS relationship at follow-up is described by the linear equation (Y=29.31 + 0.22x); R2=0.26, 95% CI 

(0.16 – 0.28). 
 

Discussion  
The objectives of the research were (i) to elucidate the quality of life of sport-active Singaporean youth in the 

transition from primary to secondary school and (ii) to examine the relationship between youth resilience and the 
quality of life of Singaporean youth. 

Impact of school transition on quality of life 
The transition from primary to secondary school is an important milestone for Singaporean children and their 

parents. An important finding of the present study was a lower PEDsQL score in all aspects, except for physical health 
of quality of life scores when compared to scores reported for healthy adolescents from Western countries of a similar 
age group  (Varni, Limbers, & Burwinkle, 2007). PEDsQL (total health scores) at baseline and six months later were 
also lower when compared to scores for a wider age range group (age 11-18; N=1249)  of Singaporean youths  (Østbye 
et al., 2010). The differences between the two Singapore-based studies could be attributed to sample-specific 
differences (i.e. sample size and age-range) between the two studies.  

Managing new peer relationships, increased workload of school and new school routines are among the common 
worries experienced by students who transit from primary to secondary school (Zeedyk et al., 2003), and a combination 
of these factors may help to explain the lower scores experienced by Singaporean youths at the beginning of the school 
year, only to be exacerbated six months later. Only physical health improved significantly over the same time period, 
more so in male, than in female youths. Sports-active youths in Singapore perceived their daily life to be difficult during 
this stage of transition from primary to secondary school, and it appears more so for female, than for male youths. The 
lower quality of life especially for emotional health reported by female adolescents in the present study is well 
supported by others (e.g. Upton et al., 2005; Yeo et al., 2007). 

The present results are in agreement to those reported by others, albeit in an older age group of students. Varni 
and Limbers (2009) reported on the quality of life of new undergraduate students in the first year of university life 
where emotional and school functioning scores were distinctively lower compared to other sub-scale measures of 
quality of life. In the present study, the competing demands of school adjustment, coping with increased academic 
workload (primary-to-secondary school transition- an increase from four  to eight examinable subjects) and coping with 
sport training and competition, continue to exacerbate the quality of life (social, emotional, psychosocial, school 
functioning), six months into the new school year. This is indicative that six months is still insufficient for sport-active 
youth to adjust to life as the quality of life (except for physical functioning) continues to drop. 

In the present study, physical functioning scores improved over the six month period and this could be attributed 
to the participation and training in sport CCAs and also to the physical growth and maturation of the male adolescents 
in particular. Physical activity engagement and physical conditioning in sport, especially in a period of growth and 
muscle development (especially for male adolescents) contribute to one‟s physical ability and health such as improved 
fitness and strength. Furthermore, engagement in sport competition would bring about further gains due to a higher 
motivation in competing against or among peers in sport competition.   

An unexpected finding in the present research was that the sport-active youth reported lower overall quality of 
life outcomes than one would expect. In the extant literature, sport-active youths are reported to have significantly 
greater quality of life, especially for emotional health compared to the general non-athletic population of youths, with 
female athletes reporting significantly higher social health compared to male athletes, and also higher social health than 
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non-athletic female youths (Lam et al., 2013; Snyder et al., 2010). The reasons for this difference are not readily 
apparent, however, it is plausible that sport achievement is considered less important than academic achievement among 
Singaporean youth compared to the social contexts of other studies, especially when the results emanate from Western 
contexts. These assertions need to be further examined in future research. Nonetheless, it is apparent that sports-active 
Singaporean youth are a distinct population on its own, which is different from the general youth population and future 
research should take this into consideration. 

Resilience of youth 
The resilience score measured by SYRESS showed a comparable score compared to a healthy adolescent group 

(Lim et al., 2007). This confirms that there are no differences in terms of resilience between sports-active and healthy 
adolescent populations. The follow-up scores from baseline values decreased slightly but the decrease did not attain 
statistical significance. The result affirms that resilience in adolescent is fairly stable and that the mental attributes 
associated with an individual‟s resilience remain the same throughout the year despite a decrease in the perception of 
quality of life. This assertion is supported by research conducted by Masten et al (1999), who reported that resilience is 
relatively stable over an individual‟s lifetime. As not all individuals exposed to stressors experience negative 
psychological effects, the stable resilience scores in the present study indicate that Singaporean adolescents are able to 
cope with the new stressors brought about by the primary-to-secondary school transition period.  

The use of the SYRESS is a useful gauge of the perceived resilience of students and this can help teachers or 
coaches to monitor the students‟ perceived resilience rather than using the traditional approach like observing students‟ 
behaviour, thereby avoiding observer bias and allow for objective monitoring and tracking over time. 

Relationship between youth resilience and paediatric quality of life 
The second objective of the study is to investigate the relationship between resilience and quality of life. Results 

showed a moderate association between SYRESS and the PEDsQL. The moderate positive relationship between Total 
Health score of PedsQL and SYRESS is seen where a higher resilience is associated with a higher PedsQL score. Linear 
regression analysis revealed that resilience is a significant predictor for PedsQL but accounts for only 36.2% and 26.3% 
of the shared variance. Although resilience is not substantially large enough to be used as a predictive outcome for 
gauging the quality of life of Singaporean youths, the association between SYRESS and PEDsQL showed that 
resilience plays a contributory role in the adolescents‟ total health. Previous researchers have discussed the linkage 
between quality of life and resilience (Lawford & Eiser, 2001). They highlighted the similarities and differences 
between the concepts of quality of life and resilience and that resilience can explain the variation in quality of life 
results across childhood and between individual children.  

This is the first study that compared the PedsQL scores with a resilience measurement outcome for Singaporean 
sport-active youth. The positive relationship shown between the two constructs affirm the importance of identifying 
protective factors and promotion factors in the context of resilience that could predict and explain quality of life 
outcomes. Future research should examine and explain how a continued engagement in school sport affects these 
measurements. 

Limitation of the research 
A limitation of the current study is that it did not account for inter-individual differences in the evaluation of 

quality of life and resilience. As school transition is not always a negative event, several factors contribute to how well 
an individual deals with this transition and an identification of these factors would be crucial for a thorough evaluation 
of how well a student is adapted into his or her environment. Identification of the factors and reasons that contribute to 
the well-being of the students‟ school life may contribute to better understanding of the areas that are the causal factors 
for the quality of life. Another limitation is that the sample is specific to sports-active youth and may not represent the 
general non-athletic Singaporean youth population. 

Conclusion 
In conclusion, results of the study showed that sports-active adolescents perceived the transition from primary to 

secondary school to be difficult, and educators and school administrators may need to mitigate this by coming out with 
programmes or ways to help smoothen and ease the difficulties faces by youth in this transition. It is also suggestive that 
sports-active adolescent constitutes a unique population compared to non-sports active adolescent and might need to be 
evaluated differently compared to normal school-going youth who are not engaged in sport.  
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EFFECT OF INFORMATION PROCESSING AND DEPTH PERCEPTION UPON THROWING ACCURACY 
OF BASKETBALL PLAYERS 
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Annotation. Purpose: The purpose of the present study is to analyze throwing accuracy of basketball players in relation 
to their reasoning ability and depth perception. Materials and Methods : For present study, 200 intercollegiate 
basketball players (Ave. age = 21.34±1.87 years) were selected as sample. Johnson Basketball Throw for Accuracy 
(Passing Test) was the instrument which was used to assess shooting skills of selected subjects whereas reasoning 
ability of the selected subjects was assessed by MGTI prepared by Mehrotra (1984). To conduct the study, a 2x2 
factorial design was used. Superior and inferior reasoning and perceptual abilities were ascertained by statistical method 
Q1 and Q3. 2x2 ANOVA results showed that the main effect of reasoning ability was not found to be statistically 
significant upon throwing accuracy of basketball players although it is close to .05 level of significance. Results : The 
main effect of depth perception upon throwing accuracy of basketball players turned out to be statistically significant. 
The two factor interaction effect of reasoning ability and depth perception upon throwing accuracy of basketball players 
was found to be statistically insignificant. Conclusion : It was concluded that reasoning ability and to some extent depth 
perception, are the two major variables which generate variance upon throwing accuracy of basketball players. 
Keywords: information processing, depth perception, throwing accuracy, basketball. 

 
Introduction1  

Player’s activity during a match requires specific skills such as visual information acquisition and speed at 
which they process information. Researchers in the past have also showed the importance of visual skills in sports 
performance [1, 2, 3]. Similarly speed of information processing or reasoning ability has also been emerged as potential 
variable as far as performance is concerned [4, 5, 6, 7, 8]  

In a sport such as basketball, good perception of depth may enables a player to accurately judge the distance 
between the player and other players, the role of speed of information processing or reasoning ability may also be 
important because of the nature of the sport which is fast paced and requires quick thinking and judgmental ability to 
perform fundamental ability such as throwing or passing. 

Perception refers to the process of taking in, organizing, and interpreting sensory information. Perception is 
multimodal, with multiple sensory inputs contributing to motor responses [9]. Depth perception refers to the ability to 
see and understand the 3-D spatial relationship and relative distance between objects and oneself. Its primary value is to 
make hand-eye coordination efficient and provide for safe movement through space. Binocular depth perception is one 
of the most demanding visual tasks that we carry out. The horizontal separation of the eyes in the head means that each 
eye obtains an image of the world from a slightly different viewpoint. The differences between these images, called 
binocular disparities, present significant challenges that the brain’s visual system must overcome in order to make use 
of them. Binocular vision must be highly accurate: the CNS needs to be able to register a difference between the two 
eyes that is smaller than the width of a single cone photo receptor. To extract these fine differences, individual features 
in the left eye’s image must be matched with the correct partner features in the right eye. 

Reasoning refers to the process of drawing conclusions or inferences from information. Reasoning always 
requires going beyond the information that is given [10]. In logic, an inference is called deductive if the truth of the 
initial information (or premises) guarantees the truth of the conclusion. The inference is called inductive if the truth of 
the premises makes the conclusion probable but not certain. Distinctions between deductive and inductive reasoning can 
be important in understanding logic; but in practice, these distinctions may exist more in the mind of the researcher 
developing a task than in the performance of examinees on that task. Many researchers have found that performance on 
deductive and inductive tests is strongly related. 

When people reason, they must, in Bruner’s (1957) helpful phrase, go “beyond the information given”. They 
do this in one or both of the following ways: They attempt to infer (either automatically or deliberately) concepts, 
patterns, or rules that best (i.e., most uniquely) characterize the relationships or patterns they perceive among all the 
elements (e.g., words, symbols, figures, sounds, movements) in a stimulus set. Better reasoning is characterized by the 
use of concepts or rules that simultaneously satisfy the opposing needs for abstraction (or generalization) and 
specificity. Such concepts or rules tend to be at least moderately abstract yet precisely tuned. Put differently, a poor 
inference is often vague and captures only a subset of the relationships among the elements in the set. They attempt to 
deduce the consequences or implications of a rule, set of premises, or statements using warrants that are rendered 
plausible by logic or by information that is either given in the problem or assumed to be true within the community of 
discourse. They often seem to do this by creating and manipulating mental models of the situation. Such models tend to 
represent explicitly only what is assumed to be true about the situation. Better reasoning involves providing warrants 
that are more plausible or consistent with the rules of logic or the conditions embodied in a comprehensive mental 
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model. More advanced deductive reasoning involves providing either multiple (possibly divergent) warrants for a single 
claim or an increasingly sophisticated chain of logically connected and separately warranted assertions. 

John-Laird’s mental models theory of deductive reasoning posits that the individual first transforms the 
premises of an argument into another representation that is consistent with the premises. Importantly, multiple mental 
models that are consistent with the premises must often be constructed and then compared in order to reach a valid 
conclusion. Each mental model represents a possible state of affairs that must be evaluated.[11] Bara, Bucciarelli, and 
Johnson-Laird (1995) identified the following factors that affect syllogistic inference in the mental models approach: (a) 
assembling a propositional representation of premises; (b) constructing models that integrate information from 
premises; (c) formulating a conclusion which integrates relationships not expressed in the premises; (d) searching for 
alternative models to refute conclusions; and (e) recognizing similarities between models. All these processes require 
working memory resources.[12] 

Human reasoning occurs at different levels of awareness. Most cognitive scientists distinguish between tacit 
and intentional (or explicit) reasoning processes. Tacit processes that facilitate reasoning occur without conscious 
intervention and outside awareness; they typically do not require attention. Such thinking is sometimes described as 
associative, because it depends on the network of ideas and associations in memory. Tacit processes are used when we 
make a decision in a quick or intuitive way, often because it feels right rather than because we have a clearly articulated 
set of reasons. We are aware of the outcome of these tacit processes, but not of the processes themselves. Tacit 
processes are particularly important in focusing attention and in building an initial mental model of a problem. Effective 
problem solvers typically attend to different features of the problem than do less effective problem solvers. Effective 
problem solvers know what to seek and know what to ignore. In part, this is due to greater experience; in part, to better 
use of past experiences. Other researchers describe this automatic attention as the extent to which the person is attuned 
to certain aspects of a situation and not others. 

Although researchers studied various facets of basketball [13, 14, 15, 16, 17] but while  scanning through the 
research literature, it was observed that throwing accuracy of basketball players has not been studied so far, hence the 
researcher aimed to study the joint effect of depth perception and reasoning ability upon throwing accuracy of 
basketball players. 
Materials and Methods 

Ethics 
The research was carried out with prior permission from Basketball Association of Chhattisgarh and the 

participants written consent to take part in this study. 
Sample  
For present study, 200 intercollegiate basketball players (Ave. age = 21.34±1.87 years) were selected as 

sample. The selection of subjects was done from Inter-collegiate tournaments held in the State of Chhattisgarh India. 
The selection of sample was based on convenience sampling technique. 

Tools and Procedure 
To assess throwing accuracy of selected basketball players, Johnson Basketball Throw for Accuracy (Passing 

Test) was used. This test is highly reliable and valid. The direction of scoring for this test is “higher the score better is 
the ability”[18]. 

Mehrotra’s (1984)  Mixed Type Group Test of Intelligence (MGTI) was used to assess reasoning ability of 
selected subjects,. It has two parts i.e. verbal and non verbal intelligence test. Both the parts have 50 statements. The 
test-retest reliability of the verbal test is 0.89, for non verbal test it is 0.82 while full test reliability coefficient is 0.86. 
The validity verbal test is .86 and for non verbal test it is 0.72 while the overall validity of the test is 0.87 when it was 
correlated with teacher’s ratings. Only non-verbal intelligence part was used in the present investigation [19]. 

Depth perception of the selected subjects was recorded by a specially designed depth perception apparatus. In 
this test the direction is scoring is “higher the deviation, lower the binocular depth perception” [20]. 

Johnson Basketball Throw for Accuracy (Passing Test) was administered to selected basketball players under 
the supervision of investigator. Similarly experiments on depth perception apparatus was performed by the subjects 
under personal supervision of the investigator. The reasoning ability part of MGTI test was administered to each 
selected basketball player in a peaceful corner. The response pertaining to MGTI was scored off as per author’s manual. 
Scores on Johnson basketball throw for accuracy test and depth perception was also recorded for each selected subject. 

To divide cases into superior and inferior reasoning ability, Q1 and Q3 statistical technique was used. Subjects 
whose reasoning ability scores lies below Q1 was assigned to inferior reasoning ability category, and subjects whose 
scores lies above Q3 was assigned to superior reasoning ability category. Regarding bifurcating the scores of depth 
perception into superior and inferior categories, again Q1 and Q3 statistical technique was used. Subjects whose depth 
perception scores lies below Q1 was assigned to superior depth perception category, subjects whose scores lies above 
Q3 was assigned to inferior depth perception category.    

To find out the joint action effect of depth perception (superior-Inferior) and reasoning ability (Superior-
Inferior) on throwing accuracy of basketball players, 2x2 ANOVA technique was adopted. The results are presented in 
table 1 and 1(a) respectively. 
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Results 

Table 1 
Reasoning Ability (A) x Depth Perception (B) on Throwing Accuracy of Basketball Players (N=73)  

 

Depth Perception (B) 

M b1 

Superior 

b2 

Inferior 

a1 

Superior 

M=17.53 
N=39 

M=11.40 
N=05 

14.46 

a2 

Inferior 

M=14.60 
N=05 

M=9.16 
N=24 

11.88 

M 16.06 10.28  

 
Table 1 (a) 

ANOVA Summary 

Source of 
Variation 

SS df MS F 

A 57.237 1 57.237 3.49(NS) 

B 286.549 1 286.549 17.50** 

AB 1.064 1 1.064 0.06(NS) 

Within treatment 
(Error) 

1129.426 69 16.368  

**  Significant at .01 level 
NS Not Significant 
 

From the analysis of table 1 and 1 (a) following inferences were drawn: 
The main effect of reasoning ability upon throwing accuracy of basketball players was not found to be 

statistically significant but it was close to statistical significance. The reported F=3.49(p<.06), although not statistically 
significant gives a clear trend that subjects with superior reasoning ability (M=14.46) have significantly better throwing 
accuracy as compared to subjects with inferior reasoning ability (M=11.88). 

The F of 17.50, an indicator of the main effect of depth perception upon throwing accuracy of basketball 
players turned out to be statistically significant. It thereby reveals that subjects with subjects with superior depth 
perception (M=16.06) have significantly better throwing accuracy as compared to subjects with inferior depth 
perception (M=10.28) at .01 level of statistical significance. 

The two factor interaction effect of depth perception and reasoning ability upon throwing accuracy of 
basketball players was not found to be statistically significant (F=0.06, p>.05). 
Discussion: 

In the present study, the main effect of reasoning ability upon throwing accuracy of basketball players was 
not found to be statistically significant F=3.49, p<.06) but it is very close to statistical significance at .05 level. This fact 
is also confirmed by the graphical representation of mean throwing accuracy test scores shown in Fig. (i) denotes a 
significant slope in the curve which is not parallel to the X axis and thus proves the partial significant main effect of 
reasoning ability upon throwing accuracy of basketball players. The similar results were also obtained in the past [21]. 
Hence, speed of information processing or in other words reasoning ability is a potential enough variable to influence 
basic fundamental skill in basketball i.e. field goal shooting skills. 
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Figure (i). Line Diagram Showing Main Effect of Reasoning Ability on Throwing Accuracy of Basketball Players 

 
In the present study, the main effect of depth perception upon throwing accuracy of basketball players was 

found to be statistically significant. This fact is also confirmed by the graphical representation of mean throwing 
accuracy scores shown in Fig. (ii) which denotes a significant slope in the curve which is not parallel to the X axis and 
thus proves the significant main effect of depth perception upon throwing accuracy of basketball players. Accurately 
throwing a ball in basketball requires a players to judge relative distance between objects and his own position in three 
dimensional space. Hence, a player who judgment of this distance is superior invariably throws the ball accurately. 
Hence the results of the present study are in expected direction. 

 
Figure (ii). Line Diagram Showing Main Effect of Depth Perception on Throwing Accuracy of Basketball Players 

 
The two factor interaction effect of depth perception and reasoning ability was not found to be statistically 

significant. This fact is verified by parallel lines, which shows that each factor displayed the independence from other 
factor and not generating variance upon mental health jointly or in interaction with each other (Fig. iii). 

 
 

Figure (iii). Line Diagram Showing Interaction Effect of Depth Perception and Reasoning Ability on Throwing 
Accuracy of Basketball Players 
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Conclusions 

Hence on the basis of results it was concluded that depth perception fully and reasoning ability partially, have 
a significant impact upon throwing accuracy of basketball players but same cannot be said about joint action effect of 
these two variables upon throwing accuracy of basketball players. 
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