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Abstract 

The research aimed to study dynamics of the physical fitness status in students of the “Tourism” 

specialized field during a trans-season stage. Totally 100 university students studying “Tourism” 

as a business service were involved into the physical fitness testing (48 males and 52 females). A 

half of the participants studied in the Classic University and another half − in the Sport 

University. Monthly testing was conducted seven times from September to March using a 

complex test Kontreks–2. The scoring system consists of eleven indicators: five of them are 

biomedical: age, body weight, blood pressure, heart rate, reducing pulse; a six – motor: 

flexibility, speed, dynamic power, power, speed and overall endurance. Linear regression was 

used with a purpose to study trends of the physical fitness during the trans-season stage. Two-

ways ANOVA was used to determine differences between samples. One-way ANOVA with 

repeated measures was used to evaluate test-retest reliability (ICC=0.094). A significant 

superiority of students from the Sport University vs. Classic University was noticed during the 

seven months preparation stage (17.6%, p<0.001) that is important in managing of the sport and 

healthy active tourism. Despite of this absolute difference, dynamics of these results was rather 

similar in these two universities (61.3%). 
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Introduction 
Bachelors and Masters of the “Tourism” specialty field are prepared in universities of different 

types according similar programs (Working Program, 2016). A special place in these high 

schools occupies sport universities. The “Tourism” specialty is a business service one, and 

physical education courses are standard for this specialty as well, as for all the others specialities 

of non-sport types because the physical fitness is obligator for all modern students and 

contemporary people in general. Universities of sports have a special possibility not only in the 

physical fitness preparation, but also to add for the “Tourism” students’ skills, which are 

necessary in sport and healthy active tourism (Academic Program, 2016). 

Recently health and physical readiness of children and youth have sharply deteriorated (Sahoo et 

al., 2015). In particular, this is due to the crisis in the national physical education system, which 

does not meet modern requirements. Physical training sessions do not provide the volume of 

motor activity necessary for a young person; they are insufficiently taken into account individual 

interests and needs of students (Bozkus, 2014; Al-Khudairy et al., 2017; Liposek et al., 2019: 89). 

Problems of physical education of student youth were studied by many scientists. It was noted 

that a serious obstacle to physical improvement of the student youth is the fall of interest in the 

traditional forms of physical education. Therefore, the organization and content of physical 

education in higher educational schools need to be updated (Mcdavid et al., 2019: 147). 

Due to the expansion of the market of educational services and emergence of new specializations, 

increase a number of students who differ from the majority by the small volume of motor 

activity, arose the question about the study of an optimal system of educational activities that 

takes into account the features of different groups of students (Kharchenko et al., 2019: 194). 

Validity and reliability of the physical fitness test are very necessary especially in testing of 

students’ youth during a long time repeated testing. A quantitative measure of the test-retest 

reliability is intraclass correlation coefficient used effectively in different fields of sciences. 

Though much researches’ attention has been directed at assessing the correlation coefficient 

under range restriction, the assessment of reliability under range restriction has been largely 

ignored (Fife et al., 2012: 862; Faragas et al. 2015). These articles use item response theory to 

simulate dichotomous item-level data to assess the robustness of test-retest under varying 

selection ratios. 

Almehrizi (2013: 438) presented a general form of ICC and extends its use to estimate internal 

consistency reliability for nonlinear scale scores (used for relative decisions). He also examines 

this estimator of reliability using different score scales with real data sets of both dichotomously 

scored and poly-tomously scored items. Different score scales show different estimates of 

reliability. The effects of transformation functions on reliability of different score scales were 

also explored. Fitness testing is used frequently in many areas of physical activity, but the 

reliability of these measurements under real-world, practical conditions is unknown. Therefore, it 

is necessary to evaluate the reliability of specific fitness tests using the methods and different 

time periods used in the context of real-world sport and occupational management (Burnstein et 

al., 2011: 505; Ishiiet et al., 2015: 1254). A special interest is focused on the long period of time 

regarding test reliability in the physical education area because trans-seasons terms and academic 

years. 

https://www.researchgate.net/scientific-contributions/2152947202_Silvester_Liposek?_sg%5B0%5D=WwgWCWP7lq_XsdM6xnoyMevak3jxaStoxvMNIcRoqCXzF3Gc5suGl2Jj6pJ3b3-HghvvKp8.Qdir1ASC85rWvNOyPv99CWhBIzZJsocbBMJ1zGSpfnKAf_otMh8XEWj1ghwsorF7Ha2P45jpUlEXLQ9cm0y57A&_sg%5B1%5D=ZjxqW1-4h2daiMY-LfXPw7A4PWvW-YhACZDXjRkxM4Q_8GKFhO6rqNk6oWM7DTXKPG1yux4.0iqaQ86IJ8DY3OFBUNQL2PAH_oFqhDedAMhJWrVNG0poGkxvj2i5l8Ei1JX0LD1yT5ZGZJxCWtPJ5spKmoxCBQ
https://www.researchgate.net/profile/Lindley_Mcdavid
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The theme of the use of sport and health tourism as a component of physical education of 

student’s youth was disclosed in research works. However, not enough attention is paid to the 

formation of a system of perennial sport and health tourism during the whole period of study at 

higher education schools. Only integrated use of sports and health tourism as a component of 

physical education can positively influence the solution of the problem of strengthening of health, 

optimization of volumes of motive activity, formation of positive motivations to the tourism 

activities, after graduation etc. (Kukhtiy et al., 2011: 295). 

Skaliy et al. (2009: 20) showed that hiking tourism has positive influence on the physical fitness 

of young people. They studied physical conditions of students in the course of increased physical 

activity in the mountain hiking tourism. The dynamics of the physical state of students during 

many days hiking made possible to accept the research hypothesis regarding significant 

improvement of the physical readiness. For the comprehensive assessment of the functional 

capacity of the cardiovascular system and physical qualities of the examined in the tourism 

practice, the test-complexes as scoring systems were useful. Kontreks–2 is a complex diagnostic 

system, which is recommended for current hospital and pedagogical control. It can help to 

determine not only the level but also the structure of physical training. It is characterized by 

simplicity and reliability; it can be used for individual and inter-control during the independent 

activities of physical exercises (Dushanin et al., 1985). 

Hypothesis. The physical fitness preparation of the “Tourism” specialty field students in the Sport 

University and Classic University has significant different parameters during the trans-season 

stage. 

Purpose. The research aimed to study dynamics of the physical fitness status in students of the 

“Tourism” specialized field during a trans-season stage. 

Research tasks: (1) to compare results of the physical fitness preparation in the Sport University 

and Classic University during a seven months stage; (2) to study and compare trends in the 

physical fitness preparation in these universities during the stage; (3) to determine reliability of 

testing of the physical fitness preparation using Kontreks−2 complex of tests during the 

universities’ physical education courses; (4) to compare distribution of students on the physical 

fitness levels regarding the studied universities. 

 

Material and Method 
 

Research design 

The matter of the research was to compare results of the physical fitness preparation of the 

students studied “Tourism” as a business specialty in the Sport University and Classic University. 

The dynamics of the physical fitness status in students of these two universities have been 

determined using mathematical original modelling has been designed. 

 

Study participants 

Totally 100 university students studying “Tourism” as a business service were involved into the 

physical fitness testing. They were 48 males with body mass 68.3±8.4 kg (M±SD) and body 

length 173.9±4.8 cm; 52 females (body mass 57.6±6.7 kg, body length 165.1±5.4 cm). A half of 

the participants studied in the classic university (Ivan Franko National University of Lviv, 

n
UF

 = 50) and another half − in the sport university (Lviv State University of Physical Culture 
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named after Ivan Bobersky, n
UB

 = 50). There were 24 males and 26 females in both university’ 

groups. This study was approved in advance by the local Bioethical Commission of Lviv State 

University of Physical Culture. All the participants voluntarily provided written informed consent 

before participating. The procedures followed were in accordance with the ethical standards of 

the Ethical Committee on human experimentation (Regulation, 2018). 

 

Procedure 

All the students were in good physical shape, and they participated in the university lessons of 

physical fitness according the common programs (Academic program, 2016; Working program, 

2020). Monthly testing was conducted seven times from September to March using a complex 

test Kontreks–2 (Dushanin et al., 1985). The scoring system consists of eleven indicators: five of 

them are biomedical: age, body weight, blood pressure, heart rate, reducing pulse; and six – 

motor: flexibility, speed, dynamic power, speed, power and overall endurance. Negative scores of 

indicators were replaced with zeros. Levels of the physical fitness were evaluated regarding a 

sum score of all the indicators using the scale as follows: 50 points or fewer was recognised as 

low physical fitness level, 51–90 points – as lower than average, 91–160 points – average, 161–

250 points – higher than average, 251 or more points – as a high level (Viktorov, 1990). Students 

of both genders were evaluated using the same scale of total points because in the complex of the 

tests gender’s specific features have been taken into account. The testing was conducted 

afternoon on the first week of month at the sport venue of the universities. 

 

Statistical analysis 

Distribution of scores in the samples was determined in the frames of statistical hypothesis by 

Kolmagorov – Smirnov method (Smirnov et al., 1948). 

Linear regression was used with a purpose to study trends of the physical fitness during the trans-

season stage. The coefficient of linear regression (b) was determined using the formula derived as 

followed: 
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where ix  is mean value of a group in a month, N is a number of trials, i.e. months. 

The significance of the slope coefficient was determined using the t–Student distribution with 

(N − 2) degrees of freedom (Zanevskyy et al., 2017): 
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where yi is the approximation linear function. 

Accuracy of this approximation was determined by using the coefficient of determination as 

followed: 
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where Tx  is a total mean score during the study. 

Dynamics of relative changing of test-retest results during the study period was evaluated using 

relative parameters of the total score: 

1
x

x
 ,                                                            (Eq 4) 

where x is a total test score of a sample, x  − an average total score during the study stage 

(Zanevskyy et al., 2020). 

The relative difference in score dynamics between UB and UF students was calculated with 

formula as follows: 
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where 
UB
i  and 

UF
i  are relative parameters of the total scores correspondingly for the groups 

studied, N = 7 is a number of test-retest treaties. Because 0
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Theoretically a maximal difference was calculated by formula as follows: 
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Taking into account (Eq 5), corresponding parameter of difference was determined by formula as 

follows: 
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where 10  difk  (Table A). 

A parameter of similarity was determined by formula as follows: 

  %kk difsim 1001 .                                                   (Eq 8) 

A quantitative measure of difference between UB and UF physical fitness scores was determined 

using the coefficient of difference calculated by the formula as follows (Zanevskyy et al., 2019): 

%
xx

xx
x

UFUB

UFUB

dif 200



 .                                                  (Eq 9) 

A quantity measure of test-retest results was determined with the expression as follows: 

%
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 .                                                  (Eq 10) 
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Two-ways ANOVA was used to determine differences between UB and UF samples. One-way 

ANOVA with repeated measures was used to evaluate differences in results between means of 

monthly testing and relative parts of variation between subjects and interaction between test-

retest and interpersonal variation. This one-way ANOVA design was realised in three problems, 

i.e. for the UB sample, for the UF sample, and for the total sample. Pearson correlation between 

test-retest scores was applied with a purpose to substantiate ANOVA with repeated measures 

(Zanevskyy et al., 2016). Trans-season correlation was studied using Pearson pared linear 

coefficient (r), and corresponding significance of this correlation was determined using t-Student 

statistics as follows: 

   212 r/nrt  .                                                 (Eq 11) 

Variation of scores in the samples was evaluated using the coefficient of variation (Suni et al., 

1996):  

%
M

SD
V 100 ,                                                      (Eq 12) 

where SD: standard deviation, M: arithmetic mean. If V < 10%, variation is small, 10−20% − 

moderate, and V > 20% − great. 

Trans-season means score reliability was evaluated in the frames of the intraclass correlation 

coefficient using the formula by Shrout et al. (1979): 

B

WB

MS

MSMS
)N,(ICC


1 ,                                               (Eq 13) 

where N is a number of trials (seven months), MSB is mean square of scores between persons 

(students’ samples), and MSW − within persons. The evaluation scale was used with levels as 

follow: ICC>0.95 (excellent reliability), 0.91−0.95 (good), 0.81−0.90 (moderate), 0.71−0.80 

(acceptable), 0.61−0.70 (questionable), and 0.60 or smaller (unacceptable). 

Calculations were done using Statistica software package analysis (Dell Inc., 2017). 

 

Findings 
Because the hypothesis regarding normality of test results was accepted (KS−D=0.068−0.163, 

p=0.069−0.748), parametric statistics was used for treating of score results (Table 1). During the 

study, test scores in the UB group were significantly greater than in the UF (xdif = 12.4 – 25.1%, 

p < 0.001). 

Students of the UB group showed a weak positive trend (b>0 with an average increase in the 

results) during the stage contrary to the students of the UF group which showed a slight negative 

trend (b<0 with an average decrease in the results). Both of the trends in the UB and UF groups 

were evaluated as non-significant: p
UB

=0.996, p
UF

=0.755 (Table 2). 

A character of changing of the test scores during this seven months period for males and females 

was rather similar between them (Figure 1). During the first four months (September – 

December) the results of the UB and UF groups remained approximately constant. In January test 

results felt down near a quarter, and during February – March they returned up near to the 

autumn level. All the time, UB students had greater results than UF students: about 20% (Eq 9). 

Variation of the results insight the UB and UF groups was rather high (Eq 12): V=23.7−37.8%. 

 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Suni%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=8607767
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Table 1. Statistics of the test-retest scores (upper: n
UB

 = 50, lower: n
UF

 = 50) groups 

 
Statistics* Sep Oct Nov Dec Jan Feb Mar 

M 
144.3 

127.4 

148.6 

124.0 

153.9 

127.1 

162.3 

125.3 

134.6 

119.3 

140.7 

118.3 

156.0 

130.9 

m 
7.7 

5.6 

6.0 

4.8 

6.8 

5.1 

7.9 

4.6 

5.9 

4.2 

6.4 

4.1 

6.9 

4.4 

Max 
324.2 

245.8 

288.3 

231.4 

300.6 

220.0 

336.3 

227.8 

229.1 

191.0 

247.0 

189.7 

296.3 

215.6 

Min 
63.3 

72.2 

87.1 

73.0 

71.0 

69.4 

67.1 

63.6 

51.0 

71.5 

60.6 

61.9 

61.7 

70.0 

KS-D 
0.119 

0.105 

0.163 

0.125 

0.103 

0.129 

0.106 

0.130 

0.068 

0.113 

0.093 

0.132 

0.092 

0.094 

p(KS-D) 
0.244 

0.502 

0.482 

0.173 

0.144 

0.592 

0.083 

0.089 

0.602 

0.069 

0.748 

0.076 

0.215 

0.490 

V% 
37.8 

31.2 

28.4 

27.2 

31.2 

28.6 

34.3 

26.0 

31.0 

25.1 

32.1 

24.6 

31.4 

23.7 

x 12.4 18.1 19.1 25.7 12.1 17.3 17.5 


-0.0293 

0.0224 

-0.0002 

-0.0050 

0.0355 

0.0201 

0.0917 

0.0054 

-0.0945 

-0.0429 

-0.0530 

-0.0508 

0.0499 

0.0509 

*Note: M − arithmetic mean, m − standard mean error, KS-D − Kolmagorov – Smirnov 

parameter, p(KS-D) − significance, V − coefficient of variance, x − coefficient of difference 

between groups,  − relative difference in scores between UB and UF groups. 

 

 
Figure 1. Graphs of the test scores during seven months: UB (M + SD) and UF (M − SD); 

9 − Sep., 10 − Oct., 11 − Nov., 12 − Dec., 1 − Jan., 2 − Feb., 3 − March 

 

Despite of significant difference between groups, in the mean scores taken place in the monthly 

tests, the dynamics of the results during the whole stage of study was rather similar (see 

Figure 1). Quantified measures of difference and similarity of the dynamics were determined 

regarding relative difference in scores between UB and UF groups (Figure 2). Corresponding 

coefficients were calculated using Eqs 7,8: kdiff = 0.387, ksim = 61.3%. 
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Figure 2. Relative test scores during seven months. 

 

Significant differences between UB and UF groups were noticed: 17.6% (Eq. 9), p < 0.001. Test-

retest differences were evaluated as significant (p = 0.021). A great variation within these 

samples was noticed too; corresponding part in the total variation was derived as 89.8% (Table 

3). Similarity of trends in scores between groups during the study was determined by the 

coefficient of changes in dynamics equal 38.7% (Eq. 7). 

 

Table 2. Linear trends in the physical fitness status 

Sample a* b R
2
 t p 

UB 148.6 0.0103 0.003 0.005 0.996 

UF 125.8 −0.3064 0.021 0.330 0.755 

*Note: a is a constant of the linear regression, b − coefficient of regression (Eq 1), 

t − Student parameter (Eq 2), R
2 

− coefficient of determination (Eq 3). 

 

Strong and high level significant correlation was noticed between all the seven months test-retest 

trans-season trials: in the UB group (r = 0.385−0.951, p < 0.006) and in the UF group (r = 

0.589−0.868, p < 0.001, Table 4). 

Because significant correlation was found between this monthly testing, one-way ANOVA of 

repeated measures was applied for study a trans-season reliability of the physical fitness testing 

(Table 5). Taking into account significant differences regarding groups, the investigation of trans-

season reliability were undertaken separately in the UB and UF samples. 

 

Table 3. Two-ways ANOVA results 

Source of variation SS df MS F p F(0.05, df) Q,% 

Between samples 101004 1 101004 58.48 0.000 3.86 7.7 

Test-retest 25878 6 4313 2.50 0.021 2.11 2.0 

Interaction 7661 6 1277 0.74 0.618 2.11 0.6 

Within samples 1184749 686 1727    89.7 

-0,10

-0,05

0,00

0,05

0,10

9 10 11 12 1 2 3Month



UB
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Total 1319292 699 2860.8       100.0 

*Note: SS is sum of squares, df − degree of freedom, F – Fisher – Snedecor statistics, Q – relative 

part of the total variation. 

 

Significant trans-season reliability on the excellent (UF) and good (UB) levels was found for the 

samples (ICC > 0.94, p < 0.001). Both of the groups showed high trans-season reliability during 

the seven months testing (Eq 13). 

 

Table 4. Pearson correlation coefficient: UB \ UF groups 

Month Sep Oct Nov Dec Jan Feb Mar 

Sep − 0.868 0.748 0.786 0.673 0.626 0.754 

Oct 0.824 − 0.798 0.853 0.789 0.717 0.832 

Nov 0.816 0.891 − 0.764 0.604 0.589
+
 0.687 

Dec 0.704 0.845 0.863 − 0.778 0.713 0.825 

Jan 0.385* 0.593 0.684 0.728 − 0.803 0.831 

Feb 0.392 0.670 0.692 0.731 0.851 − 0.796 

Mar 0.478 0.691 0.758 0.807 0.865 0.951 − 

Note: *t = 2.889, t(0.01,48) = 2.682; 
+
t = 5.048, t(0.001,48) = 3.505 

 

The results of testing were evaluated on five levels of the physical fitness. Relative numbers of 

the subjects were plotted vs. corresponding levels (Table 6). Totally majority of the results 

(61.9%) were on the average physical fitness preparation, and there were no students on the low 

level. Eleven results (1.6%) appeared on the high level, and all of them were in the UB group. In 

average, students of the UB group clearly showed better results than students of the UF group. 

 

Table 5. Intraclass correlation reliability 

Sample MSB MSW ICC Q% p 

UB 12356 746 0.940 73.0 <0.001 

UF 6097 301 0.951 76.8 <0.001 

 

Trans-season reliability was evaluated regarding trends in numbers of subjects on the physical 

fitness levels. With a purpose to meet mathematical conditions of the chi-squared method 

regarding a minimum numbers of subjects’ results in cells of the research table, a number of 

levels were reduced from five to three. ‘Low’ and ‘Lower than average’ levels were united 

together, as well as ‘High’ and ‘Higher than average’ levels were united, too. 

Deviations from mean values in three middle levels were calculated for seven tests taken during 

the study period with (6−1)(2−1) degree of freedom: chi-squared = 46.02, p < 0.001. 

 

Discussion and Conclusion 
The study of long time stage dynamics for the physical fitness was a reasonable problem of the 

modern state of the theory and methods of physical education. While short-term high intensity 

functional training effects have been established, fitness improvements from program 

participation exceeding 16 weeks are unknown. Cosgrove et al. (2019: 203) examined the 

effectiveness of participation in high intensity functional training through CrossFit. During 2013–
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2014, fitness performance testing was incorporated into an ongoing university CrossFit program 

with 0–27 months of the high intensity functional training experience (grouped into 0–6 months 

and 7+ months). Participants completed three separate days of assessments across 10 fitness 

domains before and after participating in the program for six months that was near seven months 

period of the present research. 

 

Table 6. Distribution of test’s results on the physical fitness level during the study stage 

Sample Low 
Lower than 

average 
Average 

Higher than 

average 
High Total 

UB 0 36 186 117 11 350 

UF 0 53 247 50 0 350 

Total 0 89 433 167 11 700 

 

The purpose of the research (to study dynamics of the physical fitness status in students of 

“Tourism” specialized field), was undertaken on the example of the first year bachelors studying 

“Tourism” speciality. This approach was conveniently agreed with results of the analysis of the 

student’s body physical conditions in the course of increased physical activity during mountain 

hiking tourist undertaken by Skaliy et al. (2009). 

As a key method of achieving the aim of this research was a complex test Kontreks−2, which was 

used for evaluation the physical fitness of the tourist students. The results appeared with good 

accordance with results of previous studies taken by Tymoshenko et al. (2011). Sport and health 

tourism is a promising and generally accessible means of physical education of a youth. It is 

considered an important factor in comprehensive development of student youth, moral and 

physical rehabilitation, education of national consciousness and involvement in systematic 

activities of physical exercises. 

Advances of the complex test Kontreks−2 in evaluation of physical fitness of students have age 

restrictions regarding adolescents younger than nineteen years old. Then, another specialised for 

teenagers test should be used, e.g. “Field-based fitness assessment in young people: the ALPHA 

health-related fitness test battery for children and adolescents”. The battery include selected 

fitness tests: the 20 m shuttle run test to assess cardio respiratory fitness; the handgrip strength 

and standing broad jump to assess musculoskeletal fitness, and body mass index, skin fold 

thickness and waist circumference to assess body composition (Ortega et al., 2015: 533; Ruiz et 

al., 2011: 518; Ortega et al., 2005). 

Accurate measures of youth fitness require researchers and practitioners. Evidence of validity and 

reliability are essential before results of youth fitness tests can be used to make sound decisions. 

Mahar et al. (2008: 126) proposed practical guidelines for valid and reliable youth fitness testing. 

They described a three-stage paradigm for validation research and provided guidance for 

conducting and understanding norm-referenced and criterion-referenced validity and reliability 

research. Advice is provided on how to administer fitness tests and how to use fitness test results 

in ways that promote reliability and validity in practice. Users of fitness tests are cautioned that 

interpretation and use of fitness tests involve important educational, pedagogical, and 

psychological consequences. Confidence in youth fitness test results and the decisions that are 

made based on these scores depend upon careful test design and administration that incorporate a 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Ortega%20FB%5BAuthor%5D&cauthor=true&cauthor_uid=25370201
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ruiz%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=20961915
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sound understanding of the principles of validity and reliability (Trost et al., 2002: 350; Haddock 

et al., 2016). 

In addition, most of reliability tests are conducted over a short period of time, but the reliability 

properties may be very different over the months to years in which they are routinely used in the 

field. Therefore, the purpose of our study was to evaluate some typical fitness tests for reliability 

within the environment and using the methods and timeframe that will be used in the field. 

Reliability was acceptable (ICC > 0.6) over an 18-month time period for all pair wise 

comparisons and all time points together for the push-up, vertical jump, and pull-up assessments. 

The Harvard step test and 60-second jump test had poor reliability (ICC < 0.6) between baseline 

and other time points. When we excluded the baseline data and calculated the ICC for 6-month, 

12-month, and 18-month time points, both the Harvard step test and 60-second jump test 

demonstrated acceptable reliability. Dynamic balance was unreliable in all contexts. Limit-of-

agreement analysis demonstrated considerable intra-individual variability for some tests and a 

learning effect by administrators on others (Falk et al., 2019). The trans-season test Kontreks−2 

in this research showed rather good reliability (ICC>0.95) relatively other tests used for the 

evaluation of the physical fitness (Petersen et al., 2015). 

Because considerable and significant difference between groups was noticed just after beginning 

a bachelor course (in September: xdif = 12.4%, p < 0.001) and grew up during all the period of 

study, it is reasonable to conclude that entrants to the Sport University had a better physical 

fitness preparation than entrants to the Classic University. This phenomenon shows advantages of 

the sport universities in preparation of specialists of the sport and healthy tourism. 

Considerable (xdyn = −11.7%) and significant (p < 0.001) decrease of the physical fitness test 

results in both study groups in January may be explained with traditional winter holidays and 

examinations between winter and summer semesters. This phenomenon needs a special study and 

should be problem of future researches. 

A quantitative comparison of the physical fitness results in the “Tourism” specialized field 

showed significant superiority of students from the Sport University vs. Classic University during 

a seven months preparation stage (xdif = 17.6%, p < 0.001). Despite of this absolute difference, 

dynamics of changing these results are rather similar in these two universities (61.3%). 

Significant decrease in results was noticed on the fifth month of the stage (in January xdyn = 

−11.7%). Because this decrease, the whole trends in results during the stage of preparation was 

about zero: UB (xdyn = 0.03%, p = 0.996) and UF (xdyn = −0.98%, p = 0.755). 

Totally majority of the results (61.9%) showed an average physical fitness preparation, and there 

were no students on the low level. Eleven results (1.6%) appeared on the high level, and all of 

them were in the UB group. In average, students of the UB group clearly showed better results 

than students of the UF group. 

Study groups showed high trans-season reliability during the seven months of testing. Significant 

trans-season reliability was evaluated as excellent (ICCUF = 0.951) and good (ICCUB = 0.940, p < 

0.001). Therefore, developed model and methods could be recommended for sport researchers 

and teachers and could be accepted in the practice of physical education in the high school. 
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Appendix 

Table A. Nomenclature 
Symbol Description 

a Constant of linear regression 

b Coefficient of linear regression 

df Degree of freedom 

F Fisher – Snedecor statistics 

ICC Intraclass correlation coefficient 

ANOVA Analysis of variance 

KS−D Kolmagorov – Smirnov parameter 

M Arithmetic mean 

MSB Mean square of scores between persons 

MSW Mean square of scores within persons 

SD Standard Deviation 

SS Sum of squares 

N Number of trials 

Q Relative part of the total variation 

R
2
 Coefficient of determination 

UB Sport University 

UF Classic University 

V Variation coefficient 

kdif Parameter of difference 

ksim Parameter of similarity 

m Standard mean error 

n Number of students 

p Significance 

r Pearson correlation coefficient 

t Student statistics 

x Test points 

x  Sample mean 

Tx  Total mean 

y Linear approximation function 

xdif Relative measure of groups’ difference in scores 

xdyn Relative measure of test-retest difference in scores 

 Relative parameters of the total score 

 


