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Abstract    
The paper is intended to systematize the means specific to force preparation and functional effort in 

professional swimmers of crawl technique on short distances, and to combine them for the purpose of application 

during the training of cadet and junior swimmers.  

The practice during training focuses on morphological and functional evolution of cadet and junior swimmers 

specialized in crawl swimming races on short distances of 50 and 100 m. According to water and dry land training 

requirements, the research was initiated based on the individual records from Bucharest National Institute of Sports 

Medicine (INMS). Based on statistical and mathematical analysis and study, a progress of the research results can be 

observed, which could take a calculation into the prognosis of the future performances.  

 Keywords: crawl technique, performance, water and dry land training, individual records, prognosis. 

 

 

Introduction 

 It is recommended to apply the specialized 

and individualized motor plan in order to obtain a 

progress in morphological and functional 

performance and in performance in short crawl 

swimming events, which could represent a 

continuation of the research and bio-activation at 

senior level.  

The general purpose of the basic research 

is to objectify morphological and functional training 

by recording the parameters of specific and 

unspecific training tests.  

The operational goal of the basic research 

focuses on recording the data of morphological 

development and functional capacities obtained 

during testing at Bucharest National Institute of 

Sports Medicine (INMS) and also of parameters 

recorded in races specific to natation training in water 

and on dry land.  

Specific operational goals: 

1. implementing a specific motor 

training program and an unspecific one on 

dry land during the period between the 

initial testing and the final testing  

2. making efficient the main relevant 

means of the motor program through the 

final results and performances of the 

subjects in competitions with the calculation 

of the progress rate of future performances.  

Hypotheses of the basic experimental research  

1. We assume that by recording and analysing 

the morphological and functional parameters on 

WEBA SPORT simulator exercises specific to crawl 

stroke can be done during the planned training of 

force and power correlated to speed, pace and 

correction of the paddling move amplitude in crawl 

style.  

2. It is assumed that, based on a motor program 

of morphological and functional training with 

specific and unspecific means in water and on dry 

land, a correlation o the crawl stroke with the speed 

and pace of advancing on the competition distance in 

natation-specific speed events can be obtained with 

the confirmation of the progress by final competition 

evaluation and INMS recordings.   
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Results Comparative statistical and mathematical analysis, personal contribution, with the average progress 

rate of the examined subject sample during the experimental research:  

 
Pregătire fizică 

pe uscat 

NESPECIFICĂ

Pregătire fizică pe 

uscat SPECIFICĂ 

WEBA Sport

Morfologic
Capacitatea 

funcţională

Pregătire fizică 

SPECIFICĂ în 

apă

S1 29,63% 41,52% 2.86% 61,99% 12.02%

S2 33.98% 48.57% 2.23% 57.73% 7.57%

S3 42.93% 51.18% 2.92% 69.58% 4.22%

S4 48.18% 57.13% 3.98% 70.84% 5.81%

Total  RATA 

PROGRES
38,68% 49,60% 3% 65% 7,41% 32,07%

(29.63+41.52+2.86+61.99+12.02):5=29.60%

Total 

(33.98+48.57+2.23+57.76+7.57):5= 30.02%

(42.93+51.18+2.92+69.58+4.22):5=34.17%

(48.18+57.13+3.98+70.84+5.81):5=37.19%

 
 

The comparative statistical and mathematical 

analysis of percentage results of the subjects for 

each testing mode, with the average progress rate 

of the examined subject sample is:  

1. Testing of unspecific physical training 

on dry land, sample average: 38.68% 

2. Testing of specific physical training on 

dry land with WEBA Sport simulator, 

sample average: 49.60% 

3. Morphological development testing, 

sample average: 3%:  

4. Functional capacity development 

testing, sample average: 65% 

5. Testing of specific physical training in 

water, sample average: 7.41% 

Total progress rate in specific and unspecific 

physical training on the examined subject sample: 

32.07% 

Calculation of statistical indicators, personal 
contribution  

Tracţiuni 5,5±0,18 5,25 1,04 10,75±0,10 10,05 1,02 5,86 ≥ 0,05

Abdomen         

(30 sec)
21,5±0,31 4,25 5,05 25,75±0,19 5,09 5,05 12,75 ≥ 0,05

Mobilitate 

coxo-femurală 

(cm)

3,25±0,27 5,5 2,66 8,75±0,24 1,07 2,72 9,5 ≥ 0,05

Putere 6,75±0,28 5,75 1,17 12,5±0,25 10,648 1,70 17,25 ≥ 0,05

Forţa relativa 16±0,15 7 2,28 23±0,11 10,62 2,16 21 ≥ 0,05

Vitzeza medie 0,85±0,14 0,5 1,7 1,35±0,08 0,79 1,5 2,9 ≥ 0,05

Cadenţă 109±0,29 9,5 11,47 99,5±0,22 8,67 10,8 28,5 ≥ 0,05

0,57

1,45

ptV%σXF ±m

Xi ±m 

V%σ

5,02

2,86

66,35±0,34

32,475±0,90

≥ 0,054,663,010,3513,25±0,093,261,47514,725±0,10

≥ 0,05

≥ 0,05

18,4

5,92

0,46

1,20

1,29

0,3029,615±0,10

61,33±0,32

Indicatorii statistici la probele de dezvoltare fizică nespecifică

Indice

LEGENDĂ:  *  p -  cel din tabelul lui Stiudent la pragul de semnificaţie ≥  0,05 , t ≥ 2,09 

** t   - calculat  între cele două testări, ti şi tf

2x 100 m craul

4x50 m craul

4x25 m craul

Testare iniţială Testare finală

Testare iniţială Testare finală

Testare iniţială Testare finală

Indicatorii statistici la testele de pregătire fizică specifică

ptIndice

ptV%σXF ±mV%σ

XF ±mV%σXi ±m 

Indicatorii statistici la probele de dezvoltare fizică specifică pe simulator WEBA Sport

Indice

≥ 0,053,932,310,118,20±0,03

8,165,957,25±o,24Testul Ruffier

≥ 0,056,961,631,3460,25±0,291,892,2562,5±0,36

≥ 0,0511,268,230,801,3±0,19

Frecvenţa 

cardiacă

Indicatorii statistici la probele funcţionale

≥ 0,052,96,651,0716,25±0,248,22
Frecvenţa 

respiratorie
18,25±0,30

V%σXi ±m Indice

Alergare 50m 

(sec )

167,5±0,36 11,8 0,98 179,3±0,30

1,90,167,8±0,04

31,7 ≥ 0,05

                       Testare iniţială                      Testare finală

Săritura  în 

lungime(cm)
1,34 0,75

ptV%σXF ±mV%σXi ±m 
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Discussions The statistical indicators in 

unspecific physical development tests on the 

examined sample recorded as follows:  

1. Pull-ups: 

 Average value in initial testing of 5.5, and in 

the final testing of 10.75.  

 The average progress recorded between the 

two tests being of 5.25.  

 The standard deviation in this control 

examination between the two tests was of 

10.05.  

 Tf-Stiudent test result for this examination 

was of 5.86, for p>0.05, a value greater than 

t-table, therefore, the null hypothesis is 

dismissed. 

2. Crunches (30 sec.): 

 Average value in initial testing 21.5, and in 

the final testing of 25.75.  

 The average progress recorded between the 

two tests being of 4.25.  

 The standard deviation in this control 

examination between the two tests was of 

5.09.  

 Tf-Stiudent test result for this examination 

was of 12.75, for p>0.05, a value greater 

than t-table, therefore, the null hypothesis is 

dismissed. 

3. Running 50m (sec.) 

 Average value in initial testing 7.8, and in 

the final testing of 8.2.  

 The average progress recorded between the 

two tests being of 0.16 sec.  

 The standard deviation in this control 

examination between the two tests was of 

5.09 sec.  

 Tf-Stiudent test result for this examination 

was of 3.93, for p>0.05, a value greater than 

t-table, therefore, the null hypothesis is 

dismissed. 

4. Long jump (cm) 

 Average value in initial testing 167.5 cm, 

and in the final testing of 179.3cm.  

 The average progress recorded between the 

two tests being of 11.8 cm.  

 The standard deviation in this control 

examination between the two tests was of 

5.09.  

 Tf-Stiudent test result for this examination 

was of 31.7, for p>0.05, a value greater than 

t-table, therefore, the null hypothesis is 

dismissed. 

5. Respiratory rate (breaths/minute) 

 Average value in initial testing 18.25, and in 

the final testing of 16.25.  

 The average progress recorded between the 

two tests being of 2 breaths.  

 The standard deviation in this control 

examination between the two tests was of 

1.07. 

 Tf-Stiudent test result for this examination 

was of 2.9, for p>0.05, a value greater than 

t-table, therefore, the null hypothesis is 

dismissed. 

6. Ruffier tests (values/marks)  

 Average value in initial testing 7.5, and in 

the final testing of 1.3.  

 The average progress recorded between the 

two tests being of 5.95.  

 The standard deviation in this control 

examination between the two tests was of 

0.80.  

 Tf-Stiudent test result for this examination 

was of 11.26, for p>0.05, a value greater 

than t-table, therefore, the null hypothesis is 

dismissed. 

7. Heart rate (beats/minute) 

 Average value in initial testing 62.5, and in 

the final testing of 60.25.  

 The average progress recorded between the 

two tests being of 2.25 breaths.  

 The standard deviation in this control 

examination between the two tests was of 

1.34.  

 Tf-Stiudent test result for this examination 

was of 6.95, for p>0.05, a value greater than 

t-table, therefore, the null hypothesis is 

dismissed. 

8. Hip mobility (cm) 

 Average value in initial testing 3.25, and in 

the final testing of 8.75.  

 The average progress recorded between the 

two tests being of 5.5 cm.  

 The standard deviation in this control 

examination between the two tests was of 

1.07.  

 Tf-Stiudent test result for this examination 

was of 9.5 for p>0.05, a value greater than t-

table, therefore, the null hypothesis is 

dismissed. 

9. Power (W) 

 Average value in initial testing 6.75, and in 

the final testing of 12.5.  

 The average progress recorded between the 

two tests being of 5.75 W.  

 The standard deviation in this control 

examination between the two tests was of 

10.648.  

 Tf-Stiudent test result for this examination 

was of 17.25, for p>0.05, a value greater 

than t-table, therefore, the null hypothesis is 

dismissed. 

10.  Relative force (N) 
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 Average value in initial testing 16, and in the 

final testing of 23.  

 The average progress recorded between the 

two tests being of 7 N.  

 The standard deviation in this control 

examination between the two tests was of 

10.62.  

 Tf-Stiudent test result for this examination 

was of 21, for p>0.05, a value greater than t-

table, therefore, the null hypothesis is 

dismissed. 

11.  Average speed (km/h) 

 Average value in initial testing 0.85, and in 

the final testing of 1.35.  

 The average progress recorded between the 

two tests being of 0.5 km/h.  

 The standard deviation in this control 

examination between the two tests was of 

0.79.  

 Tf-Stiudent test result for this examination 

was of 2.9, for p>0.05, a value greater than 

t-table, therefore, the null hypothesis is 

dismissed. 

12.  Pace (paddling rate/100m) 

  Average value in initial testing 109, and in 

the final testing of 99.5.  

 The average progress recorded between the 

two tests being of 9.5 paddling rate/100m.  

 The standard deviation in this control 

examination between the two tests was of 

8.76.  

 Tf-Stiudent test result for this examination 

was of 28.5, for p>0.05, a value greater than 

t-table, therefore, the null hypothesis is 

dismissed. 

13. Index 4x 25m crawl with starting 

break after 1.30 minutes 

 Average value in initial testing 14.72, and in 

the final testing of 13.25.  

 The average progress recorded between the 

two tests being of 3.26 seconds.  

 The standard deviation in this control 

examination between the two tests was of 

0.35.  

 Tf-Stiudent test result for this examination 

was of 4.66, for p>0.05, a value greater than 

t-table, therefore, the null hypothesis is 

dismissed. 

14. Index 4x 50m crawl with starting 

break after 2 minutes 

 Average value in initial testing 32.47, and in 

the final testing of 29.61.  

 The average progress recorded between the 

two tests being of 2.88 seconds.  

 The standard deviation in this control 

examination between the two tests was of 

0.30.  

 Tf-Stiudent test result for this examination 

was of 5.92, for p>0.05, a value greater than 

t-table, therefore, the null hypothesis is 

dismissed. 

15. Index 2x 100m crawl with starting 

break after 3 minutes 

 Average value in initial testing 66.35, and in 

the final testing of 61.33.  

 The average progress recorded between the 

two tests being of 5.02 seconds.  

 The standard deviation in this control 

examination between the two tests was of 

1.29.  

 Tf-Stiudent test result for this examination 

was of 18.4, for p>0.05, a value greater than 

t-table, therefore, the null hypothesis is 

dismissed. 

Conclusion Prize record with results in 

competition, in 50m freestyle and 100m freestyle 

swimming events in 2017, 2018 and February 2019, 

expressed in seconds.  

 

 

Competition testing in 50m freestyle and 100m freestyle individual swimming event, 2017, 2018, 2019, personal 

experiment 

ANUL 

SUBIECŢI Proba 50 m liber/sec. Proba 100m liber/ sec. Proba 50 m liber/ sec. Proba 100m liber/sec. Proba 50 m liber/sec. Proba 100m liber/sec.

S1 29 63 28 60 26.9 58

S2 31 66 29 61 28.12 60

S3 34 72 32 69 30 68

S4 35 81 33 74 32 72

2017 2018 2019

 
S= experimental subject 

Mathematical analysis for the four subjects in 50m 

freestyle and 100m freestyle events from 2017 to 

2018:  

1. 1
st
 subject, 50m freestyle event, progress of 

1 sec., 100m freestyle event, progress of 3 

seconds. 

2. 2
nd

 subject, 50m freestyle event, progress of 

2 sec., 100m freestyle event, progress of 5 

seconds. 

3. 3
rd

 subject, 50m freestyle event, progress of 

2 sec., 100m freestyle event, progress of 3 



Ovidius University Annals, Series Physical Education and Sport / SCIENCE, MOVEMENT AND HEALTH 

Vol. XIX, ISSUE 2, 2019, Romania 

The journal is indexed in: Ebsco, SPORTDiscus, INDEX COPERNICUS JOURNAL MASTER LIST, 

DOAJ DIRECTORY OF OPEN ACCES JOURNALS, Caby, Gale Cengage Learning, Cabell’s Directories 

 

110 

 

seconds. 

4. 4
th

 subject, 50m freestyle event, progress of 

2 sec., 100m freestyle event, progress of 7 

seconds. 

Mathematical analysis for the four subjects in 50m 

freestyle and 100m freestyle events from 2017 to 

2019: 

1. 1
st
 subject, 50m freestyle event, progress of 

2.1 sec., 100m freestyle event, progress of 5 

seconds. 

2. 2
nd

 subject, 50m freestyle event, progress of 

2.88 sec., 100m freestyle event, progress of 

6 seconds. 

3. 3
rd

 subject, 50m freestyle event, progress of 

4 sec., 100m freestyle event, progress of 4 

seconds. 

4. 4
th

 subject, 50m freestyle event, progress of 

3 sec., 100m freestyle event, progress of 9 

seconds. 

 

Analysis of the progress rate individually calculated as percentage for each subject – experiment  

ANUL 

SUBIECŢI 
 50 m liber/ 

%

100m liber/  

%

50 m   liber/ 

%

100m 

liber/%

 50 m 

liber/%

100m 

liber/ %

S1 3.44 4.76 7.25 7.90 3.92 3.33

S2 6.45 7.57 9.29 9.09 3.03 1.63

S3 5.88 4.16 11.75 5.55 6.25 1.45

S4 5.71 8.64 8.57 11.11 3.03 2.7

Medie 

eşantion 5.37 6.28 9.21 8.41 4.05 2.27

PROGRES 2017-2018 PROGRES 2017-2019 Progres 2018-2019

 
1. 1

st
 subject, from 2017 to 2018, the progress 

rate in 50m freestyle event was of 3.44%. From 2017 

to 2019, the progress rate in 50m freestyle event was 

of 7.25%. 1
st
 subject, from 2017 to 2018, the progress 

rate in 100m freestyle event was of 4, 76%. From 

2017 to 2019, the progress rate in 100m freestyle 

event was of 7.9%.  

2. 2
nd

 subject, from 2017 to 2018, the progress 

rate in 50m freestyle event was of 6.45%. From 2017 

to 2019, the progress rate in 50m freestyle event was 

of 9.29%. 1
st
 subject, from 2017 to 2018, the progress 

rate in 100m freestyle event was of 7.57%. From 

2017 to 2019, the progress rate in 100m freestyle 

event was of 9.09%.  

3. 3
rd

 subject, from 2017 to 2018, the progress 

rate in 50m freestyle event was of 5.88%. From 2017 

to 2019, the progress rate in 50m freestyle event was 

of 11.75%. 1
st
 subject, from 2017 to 2018, the 

progress rate in 100m freestyle event was of 4.16%. 

From 2017 to 2019, the progress rate in 100m 

freestyle event was of 5.55%.  

4. 4
th

 subject, from 2017 to 2018, the progress 

rate in 50m freestyle event was of 5.71%. From 2017 

to 2019, the progress rate in 50m freestyle event was 

of 8.57%. 1
st
 subject, from 2017 to 2018, the progress 

rate in 100m freestyle event was of 8.64%. From 

2017 to 2019, the progress rate in 100m freestyle 

event was of 11.11%.  

Analysis of the progress rate calculated as 

percentage per sample group for 2017-2018  

1. In 50m freestyle event, it is 5.37%. 

2. In 100m freestyle event, it is 6.28%. 

Analysis of the progress rate calculated as 

percentage per sample group for two years, i.e. 

2017-2019. 

1. In 50m freestyle event, it is 9.21%. 

2. In 100m freestyle event, it is 8.41%. 

Confirmation of hypotheses of the carried out 

experimental research  

1. Based on the records of the basic research and on 

the analysis of morphological and functional 

parameters specific to crawl stroke obtained by using 

WEBA Sport simulator, corroborated with the results 

obtained in the specific water races, a progress rate 

was ascertained, both individually and in group, 

based on statistical and mathematical processing, in 

which “tf” is ≥ than t-Stiudent at significance 

threshold ≥ 0.05, which confirms the 1
st
 hypothesis.   

2. It was ascertained that the motor program proposed 

for morphological and functional training with 

specific and unspecific means in water and on dry 

land applied as a result of the initial tests done at 

INMS during a phased period of six months, both 

individually and in group, has proven to be efficient 

after reviewing the results obtained in the tested races 

with regard to the correction of the technique in crawl 

stroke correlated to speed and pace in crawl 

technique on competition distance, the speed races 

proving to be efficient and confirming the progress as 

a result of the final test done at INMS, confirming the 

2
nd

 hypothesis (Annex no. 3).  

3. The participation in national competition from 

2017 to 2018 in which the training program proposed 

by the author in collaboration with the coach of 

Baracuda Campina Pre-Olympic Centre has 

confirmed results obtained with improved 

performances, and in 2019, as a result of continuing 

the previous physical training on dry land with 

WEBA Sport equipment and in water, the results 

improved with regard to performance which 

corresponded to the 2
nd

 training stage, with a progress 

rate which recommends the use of the approached 
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program so the a prognosis can be made towards 

high performance at the level of young and senior 

category.  
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