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CHANGES IN MOTOR ABILITIES OF STUDENTS AGED 11 AND 12 AFTER 
APPLICATION OF GYMNASTIC–ACROBATIC ACTIVITIES 

 
SUMMARY 

Participants in the research were selected from the population of elementary school students in 
Kosovska Mitrovica, aged 11 and 12, male. Total sample of 104 participants was divided into two 
sub-samples. The first sub-sample consisted of 52 participants, all taking regular PE classes twice a 
week and training acrobatics three times a week in additional PE classes (experimental group). The 
second sub-sample consisted of 52 participants who were taking only regular PE classes twice a week 
(control group. Research results suggested that the participants in the experimental group had 
significantly better results in all assessment tests for motor abilities in comparison to the control 
group, whereas in the area of realized program activities they had statistically significant results in 
the tests for assessment of repetitive strength and segmentary speed.  
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1. INTRODUCTION 

 
Upon performed analysis of available literature in the dedicated scientific area, a problem 

was noted in optimization of functioning of motor abilities in children and adolescents at PE 
classes in majority of European countries [4, 6, 7, 11, 22, 27, 31, 33, 45]. 

One of the requirements for motor ability improvement is good organization of education 
process [16, 17, 18, 19, 20, 21, 25, 26, 28, 29] and its approximation to the conditions of 
training activities [5, 15, 24, 26].  

Various forms of motor activities play key role in the PE education process [13, 35]. 
There is a vast number of factors, such as physical activities, which influence growth and 
development of children [34, 38]. 

Development of motor abilities and sport skills in students are rendered highly significant 
in the PE education process [13]. Importance of combining different types of sport is 
pronounced in terms of practicing every-day physical activities which contribute 
development of motor abilities [9, 11, 43]. 

Purpose of Physical Education is to ensure universal and balanced development of 
children through consolidation and development of their motor skills as ability to gain skills 
and habits in sport and every-day activities as part of general culture [12, 41, 44]. 

Motor ability can be defined as ability to perform different activities, including whole 
body coordination and specific motor activities [10, 13]. Some of the existing tests for motor 
ability are focused on balance, flexibility, agility. Speed, strength and endurance [3, 8, 13].  

Versatile exercises, such as acrobatics as segment of sport gymnastics, are solid ground 
for development of these characteristics, primarily coordination, strength, flexibility, balance 
and precision [42, 48, 49]. 
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For the purpose of achieving individualization of activities, being the only efficient 
manner of achieving interest and motivation as segments of education process, prior to 
starting with program tasks in acrobatics, students need to be differentiated using diagnostic 
tools into groups by level of motor skills and knowledge. Differentiated and homogenous 
groups of practitioners have to be in two or three difficulty levels in order to enable them to 
adopt programmed acrobatic activities in simple and complex variants. 

According to some authors [23, 37, 40, 46] acrobatics program in elementary school has 
the task of, on one hand, contributing this sport branch and on the other to widen the area of 
motor-sport culture in student population and contribute by its overall structure proficiency of 
anthropological values being the dominant characteristic in majority of sports. 
 

2. RESEARCH METHODS 
2.1.  Sample 
Participants in the research were selected from the population of elementary school 

students in Kosovska Mitrovica, aged 11 and 12, male. Total sample of 104 participants was 
divided into two sub-samples. The first sub-sample consisted of 52 participants, all taking 
regular PE classes twice a week and training acrobatics three times a week in additional PE 
classes (experimental group). The second sub-sample consisted of 52 participants who were 
taking only regular PE classes twice a week (control group). Participants had never been 
involved in training process as part of additional PE classes for realization of elements in 
gymnastics – acrobatics.  

 
2.2.  Sample of variables 

 
Repetitive strength: 
1. Swedish gym bench sit ups MDTK   
2. Pull ups MMZG  
3. Push ups MSKL 
Explosive strength: 
4. Long jump from standing position MSDM  
5. Vertical jump (Sargent)  MSAR  
6. Triple jump from standing positio MTRS 
Segmentary speed: 
7. Hand tapping MTAP  
8. Foot tapping MTAN  
9. Foot tapping against the wall MTAZ 
Sprint speed: 
10. Running –  10m M10V  
11. Running – 20m M20V  
12. Running – 30m M30V 

  
Applied group of motor variables was taken from research performed by Kurelić, Momirović, Stojanović, Šturm, 
& Viskić-Štalec (1975).  
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Table 1. Program of realization of activities in acrobatics: experimental group 
PROGRAM UNITS Classes No. 

Initial diagnosis of motor abilities Before program 
realization 

1. SHAPING EXERCISES  Every class 
2. ACROBATICS AND STRECHING 26 

Acrobatic exercises: Bridge, half-split and split; Rocking on the back, Rocking on the 
chest, candlestick, headstand, hanstand, Forward roll, backward roll, flying roll, 
neckspring, headspring, cartwheel, roundoff (Arabian handspring), front flip, back 
flip, forward tucked, backward tucked. Streching exercises: dragging both feet with 
hands; standing hamspring strech; L-sit with bent legs; front hands push; pulling 
knees towards the chest; pulling feet towards the chest; pulling the foot of the 
stretched leg; forward bend (legs together) forward bend to side (legs spread), 
forward bend (legs folded), forward bend towards one streched leg; Streching of 
short muscles, especially large chest muscles, two-headed shoulder muscles and 
muscles flexors of hand and fingers. 
 

3. ACROBATIC EXERCISES 6 
4. PLIOMETRIC EXERCISES AND STRECHING 4 

Basic jumping exercises: front jumps, lateral jumps, jumps with change in rhythm, 
jumps with pauses, back jumps jogging. Basic vertical jumps: Hurdles (height  20 -  
30 cm, height  30- 40 cm). basic horizontal jumps: Triple, quintuple jump, decouple 
jump. 

Final diagnosis of motor abilities After program 
realization 

                                                                                    Total: 36 
 
Program of activities – control group 
 

Research of efficiency of regular classes in Physical Eduction to transformational 
processes of the control group was performed on the basis of Curriculum for PE formed by 
teachers in school. There were 24 realized classes in course of 12 weeks. Two measurements 
were performed: before and after treatment (initial and final measuring). Structure of program 
activities had mainly transformational character (development of anthropological 
characteristics and increase in level of motor knowledge). Structure of   classes was identical 
as in experimental group (introduction, preparation, main part and closing part of class). In 
planning the class activities, aims, tasks and time cycles were defined (periodization), 
technical requirements and material conditions.  Programming of activities was oriented at 
defining contents, load and methods required for development of anthropological 
characteristics and motor knowledge in line with Elementary School Curriculum. For that 
purpose, exercises were selected and dosed, and classroom activities were harmonized with 
aims and tasks of regular PE classes. 
 

3. RESULTS AND DISCUSSION 
 
Table 2. Significance of differences between arithmetic means of participants in the experimental 
group – motor abilities 

Testovi Mean(i) Mean(f) T-value p 
MDTK 5.14 7.36 3.74 .007 
MMZG 7.26 9.52 3.54 .006 
MSKL 3.53 6.24 3.65 .005 
MSDM 132.64 144.75 1.43 .210 
MSAR 26.63 32.17 1.51 .110 
MTRS 390.73 513.58 1.56 .210 
MTAP 29.64 33.24 4.36 .006 
MTAN 22.18 25.62 4.26 .005 
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MTAZ 17.42 19.45 3.17 .004 
M10V 3.15 2.82 1.71 .195 
M20V 4.36 4.05 1.22 .166 
M30V 5.93 5.32 1.15 .176 

Legend: arithmetic mean initially (Mean (i), arithmetic mean finally (Mean (f), T-test value (T-value) and 
significance level (p) 
 

Table 2 contains T-test values for motor abilities between initial and final measurements 
of the experimental group. Upon performed analysis of the results obtained (p) the conclusion 
is that there is statistically significant difference in sit ups (MDTK .007), mixed pull ups 
(MMZG .006), push ups (MSKL .005), hand tapping (MTAP .006), foot tapping (MTAN 
.005) and oot tapping against the wall (MTAZ .004). 

Table 3. Significance of differences between arithmetic means of participants in the control group – 
motor abilities 

Testovi Mean(i) Mean(f) T-value p 
MDTK 5.05 5.72 1.43 .254 
MMZG 5.90 6.63 1.47 .189 
MSKL 3.14 3.85 -1.25 .284 
MSDM 126.95 132.54 -1.58 .287 
MSAR 26.48 26.73 -1.27 .255 
MTRS 380.64 425.72 -1.77 .296 
MTAP 29.24 32.76 0.79 .474 
MTAN 23.52 24.10 1.63 .249 
MTAZ 18.28 19.85 -1.54 .223 
M10V 3.25 3.22 -1.73 .103 
M20V 4.40 4.35 1.55 .178 
M30V 6.05 5.96 -1.12 .155 

Legend: arithmetic mean initially (Mean (i), arithmetic mean finally (Mean (f), T-test value (T-value) and 
significance level (p) 
 

Table 3 contains T-test values for program activities in regular PE classes between initial 
and finale measurements of participants in the control group. Upon the performed analysis 
the conclusion is that there is no statistically significant difference in tests of motor abilities 
of the participants in the control group. 
 
Table 4. Multi-variant analysis of motor abilities variance between experimental and control group at 
final measurement 

Wilks’ Lambda Rao’s R Q 
.197 8.99 .000 

Legend: Bartlett’s test values (Wilks' Lambda), Rao’s F-approximation (Rao’s R) and significance level (Q) 
 

Upon the analysis of Table 4 showing results of significance tests for motor skills in final 
measurement between experimental and control group statistically significant difference was 
observed. Wilks’ Lambda is .197, which using Rao’s approximation of 8.99 provides 
significance of Q= .000. therefore, in the applied system of motor abilities, statistically 
significant differences were observed. 
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Table 5. Uni-variant analysis of motor abilities variance between experimental and control group at 
final measuring.  

Testovi Means (E) Means (K) F-odnos Q 
MDTK 7.36 5.72 2.88 .008 
MMZG 9.52 6.63 3.54 .007 
MSKL 6.24 3.85 3.04 .003 
MSDM 144.75 132.54 1.44 .091 
MSAR 32.17 26.73 1.56 .143 
MTRS 513.58 425.72 1.44 .103 
MTAP 33.24 32.76 6.34 .000 
MTAN 25.62 24.10 4.65 .000 

 MTAZ 19.45 19.85 5.02 .000 
M10V 2.82 3.22 1.62 .129 
M20V 4.05 4.35 1.52 .225 
M30V 5.32 5.96 1.42 .134 

Legend: arithmetic mean of experimental group (Mean (e)), arithmetic mean of control group (Mean (k)), F-test value (F-
ratio) and significance level (Q) 

 
In Table 3 is presented uni-variant analysis of variance of tests for motor abilities by 

comparing the results of arithmetic means of experimental and control group at final 
measurement. On the basis of coefficient of F-ratio and its significance (Q) it is possible to 
draw a conclusion that there was statistically significant difference at levels of motor abilities 
between experimental and control group in the following motor tests: sit ups (MDTK .008), 
mixed pull ups (MMZG .007), push ups (MSKL .003), hand tapping (MTAP .000), foot 
tapping (MTAN .000) and foot tapping against the wall (MTAZ .000). 

Research results suggested that the participants in the experimental group, in comparison 
to the control group, in duration of experimental period achieved significantly better results in 
all assessment tests for motor abilities, whereas they had statistically significant contribution 
in repetitive strength and segmentary speed assessment tests (Tables 3–8). Experimental 
group had two classes of PE a week,  and three additional classes with programmed activities 
in gymnastics –acrobatics a week, and we may conclude that statistically significant results in 
tests of repetitive strength and segmentary speed were a consequence of adequate methodical 
shaping of training activities in training, in planning and programming process, dosage, 
distribution and control of applied loads and increase in intensification of activities for 
individual needs of participants. Additionally, dynamics of exchange of periods of load in 
duration of training with periods of rest certainly contributed changes of motor abilities and 
eventually on average higher results of the participants of the experimental group in final 
measuring.   

In tests for assessment of sprint speed and explosive strength, which proved to be 
relevant for the program but not statistically significant for changes in motor abilities in favor 
of experimental group was due to their great coefficient of inheritance.  

On the other hand, the indicators we obtained for control group and their lower degree of 
progress at measured tests could be caused by low intensity of classes performed, i.e. that the 
students exercise at lower intensity level at regular classes. This is a consequence of effective 
time at disposal at education process, in comparison to the training process. In previous 
research performed it was concluded that effective exercising time at PE classes was 15 
minutes [2, 30, 36], and in one of recent papers, with application of SOFIT instruments 
(system for observing fitness instruction time), average active time of students’ exercising 
was 17.6 minutes [39]. 
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4. CONCLUSION 

 
Final experimental research results suggested that by application of motor exercises in 

acrobatics in duration of 36 classes statistically significant changes in motor abilities can be 
achieved.  

Statistically significant changes were observed in variables for assessment of repetitive 
strength and segmentary speed. Results which do not represent statistical significance 
(explosive strength and sprint speed) occurred due to probably short duration of experiment 
and hereditary factor of motor abilities observed for the purpose of experiment. Although 
there was no statistically significant differences between two measurements, changes are 
evident, which proves positive effects of acrobatic exercises.  

Teachers and trainers have the ability to develop their own models of exercising for 
better quality of acrobatics training in line with their individual abilities and qualities. 

It was established that application of adequate intensity, duration and frequency of the 
acrobatics model may ensure efficient manner of improving motor abilities. The results 
obtained provide additional information on development of motor abilities in children and 
possibility of obtaining new information on modelling additional classes of Physical 
Education which was confirmed by other authors who dealt with similar or same topic [1, 14, 
47]. In line with the above mentioned, the results obtained may be a contribution to realization 
of regular and additional activities at PE classes for the purpose of optimal planning, 
programming and control of activities. That would add to more efficient validation of 
harmonization of their motor learning and possible more adequate and purposeful projections 
of further desired development. 
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