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           Abstract
          The goal of this research was to define the effects of  implementing  additional exercise to active 

exercise time of students in physical education classes of gymnastics. This research was experimental , and it 
involved four 2nd year high school classes. The method of chronometric measurement of engagement of  the 
students during the class was applied within this experimental treatment. The students of the experimental 
classes displayed much better active exercise time on classes, which proves the positive effect of introduction of 
supplemental exercises in physical education classes.
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INTRODUCTION
Various factors influence the physical education 

class efficiency, such as: educational programmes, in-
structors’ competency and motivation, material and 
technical conditions of corresponding school facilities, 
students’ motivation. All of the above reflect on the level 
of students’ engagement on PE classes, which directly 
influences the realization of numerous educational tasks 
– development of motor capabilities, acquisition of 
skills and sport-techical capabilities, formation of posi-
tive attitude and assurance about the values of physical 
education and exercise itself. One of the teacher’s key 
tasks in the realization of PE classes is to rationalize his 
planning with the goal of  better utilization of  the avail-
able class time; and the best indicator of this is the active 
exercise time.

Many experts have been contemplating this prob-
lem for quite some time. Based on the results of the re-
searches conducted over the previous several decades, 
one can note the alarmingly low level of students’ en-
gagement on the PE classes. The statistics show that stu-
dents averagely spent 9 minutes exercising within vari-
ous types of activities, which makes 20% of total class 
duration (Ivanić, 1969); somewhat better result with 
15,39 minutes or 34,77% (Miskovic, 1978); while the 
lowest recorded average result is 8,49 minutes (Krsma-
novic, 1992). Particularly significant data that needs to 
be highlighted is the fact that students have proved much 
less active in gymnastics classes than in classes deal-
ing with sports games (Arunović, Novaković, & Tomić, 
1979; Petrović, 2010). Amongst the biggest problems 

that are quoted with regard to the realization of gym-
nastics classes that include programs of both apparatus 
and floor exercises, are usually: weak material base for 
realization of the program – lack of apparatus, often 
even lack of indoor facilities ; insufficient engagement 
of teachers which is directly connected with the prob-
lems of low or non-existent link between the realiza-
tion of PE programs with the ralization of PE programs 
in lower grades of elementary school (Šekeljić, 2010; 
Vukašinović, Radojević, Dabović, & Grbović, 2010). If 
,on the hand, insufficient school fittings may be admit-
ted as a factor on which a PE teacher, objectively, can 
not influence, on the other hand one can certainly obtain 
facilities for realization of apparatus and floor exercises 
by applying adequate organizational-methodical  work 
methods in PE classes. Although the positive effects of 
supplemental exercise method have been already point-
ed out in researches of some authors before (Stanojević, 
1965, Stepanović, 1980), the practice has proved that 
this method has not truly yet been adopted.

Supplemental exercise may serve in the course of 
training process, where it is , in terms of coordination, 
similar or identical to primary exercise, or is given with 
the goal of compensatory treatment, to influence on the 
muscle groups that were less engaged in performance of 
primary exercises. The advantages of this methodical-
organizational work form reflect primary on diminished 
students’ passive time, much better educational perfor-
mance, adaptability at all students’ ages, possibility of 
individual dosage (Matić, 1978; Višnjić, Jovanović & 
Miletić, 2004).
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This research was carried out with the purpose 
to achieve higher level of engagement of high school 
students in the realization of gymnastics program on 
PE classes by implementing convenient additional ex-
ercises.

METHODS
This research was carried out in March 2009/2010 

school year in the „Radoje Ljubičić“ Technical High 
School  in Užice. Pedagogical experiment with parallel 
groups was applied, with two experimental groups and 
two control groups. During the experimental program, 
a chronometric method of measuring students’ engage-
ment in the activities has been applied.

The experimental program focused on performing 
supplemental exercises during the main class phase. The 
class work was organized in such way that students, pre-
viously divided into three groups, performed exercises 
in three separate locations, where they had been offered 
three supplemental exercises aside from performing the 
ahead planned program of floor and apparatus exercises. 
The students performed the supplemental exercises in 
accordance with their corresponding capabilities – num-
ber of repetition, speed, exercise order, all in accordance 
with available time between two consecutive perfor-
mances of primary exercises, with available apparatus, 
self-estimation of fatigue level in order not to disrupt 
the realization of primary class content. Activities in the 
control groups did not differ from those in the experi-

mental one in terms of applied programs, timetable and 
dynamics, material-technical conditions; the only differ-
ence was in applying organizational-methodical work 
forms in the primary class phase.

The PE professors themselves did the measuring 
of active exercise time. In five consecutive classes, both 
in experimental and control groups, two students were 
randomly selected and monitored , active time of their 
physical activity was measured with a stopwatch, in par-
ticular class phases as well as during the whole class. 
The monitored students were not aware that they were 
subjects in an experiment.

RESULTS 
Ten students from both experimental and control 

group had their active exercise time on PE classes of 
gymnastics measured. Statistical analysis displayed ba-
sic statistic results: arithmetic mean, standard deviation, 
coefficient of variation, standard error in the mean; the 
obtained results were expressed in percents.

Table 1 shows a display of active exercise time of 
students from the experimental group.

With the experimental group students , the av-
erage activity time was 21 minutes and 43 seconds, or 
47,52% of total class duration, where variation ranged 
from 18 min. 25 sec. (40,93%) up to 23 minutes 30 sec-
onds (52,22%). Table 2 shows central tendency and dis-
persion of experimental group students’ active exercise 
time.

       Table 1. Active exercise time of the experimental group students

Student      Phase 1    Phase 2     Phase 3    Phase 4      Total       %
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

3:21
3:16
3:59
3:52
4:10
3:57
3:57
3:50
4:18
4:12

4:56
4:51
5:13
5:00
4:54
4:49
4:26
4:24
5:25
5:31

10:54
10:01
11:26
11:56
13:16
12:36
13:02
12:14
11:24
11:43

1:02
0:57
1:25
1:33
1:50
1:50
1:03
1:00
0:47
0:50

19:33
18:25
21:23
21:41
23:30
22:32
22:28
21:28
21:14
21:36

43.44
40.93
47.52
48.19
52.22
50.07
49.93
47.70
47.19
48.00

М 3:53        4:58      11:51        1:14       21:43     47.52

Table 2. Central tendency and dispersion parameters of experimental
group students’ active exercise time

Class phase      Total       1.        2.        3.       4.

М
SD               
KV
SEM

3:53
0:19
0,08
0,02

4:58
0:21
0,07
0,02

11:51
0:56
0,08
0,06

1:14
0:23
0,31
0,02

21:43
1:39
0,08
0,10
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Considering that the dispersion of results displays 
normal layout, and the coefficient of variation is low 
(0.08), it can be concluded that the subjects from the ex-
perimental group proved high level of homogeneity in 
the level of engagement in classes dealing with program 
of floor and apparatus exercises.

The control group resulted with the average activ-
ity volume of 15 minutes 28 seconds, or 34,38% of the 
total class duration. Variation ranged from 11 minutes 21 
seconds up to 18 minutes 53 seconds, variation interval 
was 7 minutes 32 seconds.

Table 4 displays central tendency and dispersion 
parameters of control group students’ active exercise 
time.

Comparing the outcomes of experimental and 
control groups, one can perceive that the experimental 
group resulted better, by 6 minutes 15 seconds in aver-
age. Also, It can be noted that the experimental group 
displayed higher homogeneity in their results. If we only 
take the primary class phase (with the experimental fac-
tor)  into consideration, we find that the active exercise 
time of experimental group was 11 minutes 51 seconds, 
which is much better result than the subjects from the 
control group had – 6 minutes 49 seconds. This dif-
ference shows that the students from the experimental 
group during the monitored sequence of classes dealing 
with gymnastics programs were more physically en-
gaged than students from the control group, practically 
for the duration of entire school class.

CONCLUSION 
	 Based on obtained results and differences, we 
can conclude that application of of supplemental exer-
cises in PE classes positively influences students’ active 
exercise time. This is mostly implied by differences in 
students’ engagement in the primary class phase, where 
the supplemental exercises were implemented. Having 
in mind the specificity of gymnastics programs in high 
schools that mostly reflects in different levels of motor 
capabilities of students, and the level of the acquisition 
of motor skills, it is clear that one has to pay more atten-
tion to the work organization in the class. Students with 
weaker motor capabilities have difficulties in mastering 
the planned programs which influences their motivation, 
and thus often results in their very low engagement in 
classes. Aside from the adjustment of programs and the 
realization of gymnastics exercise contents, another sig-
nificant possibility for improving students’ activity in 
classes can be provided by applying supplemental ex-
ercises, which are, among other things, adjusted to indi-
vidual capabilities of students, thus positively reflecting 
onto their motivation.
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