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INTRODUCTION
This research study is a longitudinal study of the 

effects of programmed exercise as a corrective or the-
rapeutic gymnastics on disorders of the spinal column in 
the sagittal plane and the motor status of schoolchildren 
during pre-puberty period.

Classes of corrective gymnastics were added for the 
schoolchildren as their extracurricular activities two to 
three hours per week.

Koturović, & Jerićević,  (1966) indicate that it is of 
vital importance to establish  cooperation of physical 
education and school physician in the detection, 
prevention, and rehabilitation of the postural disorders. It 
is significant also to note that over recent years  physical 
education teachers have been attending  the conferences 
and congresses where they discuss poor body posture, 
deformities and methods of treatment thereof. This is 
all the more important because the PE teachers are the  
qualified personnel, trained and educated during  their 
studies to be able to monitor and observe the changes in 
a young body, and through different forms of  physical 

activity to contribute to reducing the epidemic of poor 
body posture. 

Stefanović in his article (1971) entitled  “Detemining 
of the kyphotic state”  points out that ruler and plumb are 
the most suitable measuring instruments to determine the 
posture status of schoolchildren  but on condition that 
compulsory prior observation was made and he states 
the possible ways in which to determine the kyphotic 
bad body posture. The way which he depicts has become 
well known in the literature and is generally accepted. 

Bokan (1977), in the paper entitled “Methodology 
for determining of the body statuses” had proposed the 
unification of assessing of body posture. He points out 
that the segments of the body are marked with the initial 
letters of that segment. If the two names began with the 
same letter, then the next letter was added, but it is a small 
letter. Another important issue is that the deviation from 
normal body posture is to denote with the initial letter 
of the Latin name of the found deformities. The third 
group would consist of labels, A, B, C and D. These are 
the markings as follows: good posture, kyphotic posture, 
lordotic posture and scoliotic posture.
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Abstract
Longitudinal study of the influence of corrective gymnastics on improving postural and 

motor status of children is a brief description of the topic of this research. The research sample 
consists of schoolgirls aged 11 years (plus or minus six months) at the initial measurement. Two 
groups of variables comprise: variables for determining of the spine deformities in the sagittal 
plane (kyphotic and lordotic bad body posture) and variables for determining the motor status of 
the researched subjects (nine motor tests for the assessment of the flexibility, explosive and repetitive 
strength of the body). Program of the corrective gymnastics was used as the extracurricular 
activities of schoolgirls; it lasted three school semesters, with two to three teaching hours per week. 
Initial, control and final tests gave results that were expressed through the canonical discriminative 
analysis and have showed that the applied program of corrective gymnastics contributed to the 
total rehabilitation of the kyphotic and lordotic bad body posture, and to the improvement of some 
dimensions of the motor status.
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METHODS
The subject sample was drawn on the basis of the 

stated deformities of the spine in the sagittal plane, of 
the 25 schoolgirls of the fifth grade of primary school, 
aged 11 years, plus or minus 6 months.

Two groups of variables represent variables for 
the assessment of postural and motor status. For the 
assessment of postural status following variables 
were selected: kyphotic bad body posture (KKIF) and 
lordotic bad body posture (KLOR). Motor status of 
research subjects was rated by the following battery 
of tests: to assess flexibility (trunk flexion with a bat 
(MISK) leg pick up from lying on the stomach (MZLE) 
and deep forward bend on the bench (MDPR), to assess 
explosive strength (throwing a medicine ball from lying 
down (MBME), standing long jump (MDSK) standing 
high jump (IASC) and for the assessment of repetitive 
strength push-ups on the floor (MSKLE), forward bend 
from lying down (MTRB) and  backword bend from 
lying down (MLED).

Measurement of the deviation of the spine in the 
sagittal plane were performed in the morning hours with 
the use of clinical methods, of the somatometric type 
(plumb, ruler and dermograph).  A more lenient criterion 
was used with its mean values. All results which are in 
the thoracic region had values   greater than 3.5 cm, and 
in the lumbar region values   greater than 4.5 cm were 
subjected to further treatment.

To measure motor skills generally accepted tests, 
whose validity was demonstrated through previous 
research, were used. 

Group of subjects formed on the basis of identified 
disorders, performed exercises to correct the disorders 
in the following order: exercises to increase spinal 
mobility, exercises to strengthen the weak (stretched) 
muscles (agonists), exercises to stretch shortened 
muscles (antagonists) and breathing exercises.

Exercise program to strengthen weakened muscles, 
until the control measurement and from control to 
the final measurement differs by the initial positions, 
volume and intensity. The differences are in the direction 
of increasing workload of the researched subjects 
(trainees) as they approach the end of the experiment, 
which is predetermined by the work plan.

Working with subjects started with the beginning of 
the school year, after the measurements of the postural 
and motor status. The first part of the experimental 
program lasted until the end of the school year, when 

control measurements were made. The second part 
began with the beginning of the next school year and 
it finished  at the end of the semester, when the final 
measurings were performed.

RESULTS 
Results of  measurements were statistically proce-

ssed by the canonic discriminative  analysis and the 
obtained relations were explained in the discussion 
section.

Results of the discriminative analysis of the first 
experimental group of females, that is, their postural 
and motor status, show remarkable improvement in 
the enhancement of the most motor variables and the 
variables of the postural deformities on the spinal 
column, while smaller part of the same is statistically 
non-significant. 

In the motor area and the area of the deformities 
on the spinal column in the sagittal plane, by means 
of the variables condensation, there were isolated two 
statistically significant discriminative variables. First 
discriminative variable explains the lordosis and the 
flexibility of the muscle of the back side of the thigh, 
while the the other, explains major part of the motor 
tests.

The first isolated discriminative variable (Eigen 
V=1, 08), separates variables KLOR and MDPR on the 
basis of the discriminative coefficients (cum pct=68.76) 
and its canonic correlation is .72 (can cor=.72). 
Significance of this discrimination variable was tested 
by the Wilk‘s lambda test (λ=.32) and Bartlett’s  chi 
square test(c2=80.64) with 18 (DF=18) degrees 
of freedom. The first of the isolated discriminative 
functions explains differences with 68.76% of the 
intergroup variability (pct of var=68.76).

On the basis of the size and the centroid projection 
sign on the  first discriminative function, it can be seen 
that specially programmed physical education curricula, 
in the form of the  corrective treatment, increases the 
positive influence of exercises on the deformities on 
the spinal column in the sagittal plane, in the loin area 
of the spine, that is, on the  elimination of the lordotic 
bad body posture.  From the first (initial) measurement 
where the sign is positive, through the second  (control) 
measurement, where the sign is negative, until the third  
(final) measurement, where negativity is increased 
projection is getting smaller and smaller and this 
represents  the decrease of the curvature on the spinal 

      Table 1. Canonic discriminative functions
______________________________________________________________
Fcn    Eigen V    Pct of var    Cum pct    Can cor    Wilks λ    c2       DF     Sig
______________________________________________________________
  1          1.08          68.76          68.76          .72          .32       80.64     18     .00
  2            .49          31.24         100.00         .57          .66       28.46     08     .00  
______________________________________________________________ 
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column, which in turn, was the main aim of this 
experiment. Besides the variable KLOR, projection of 
the centroids on this discrimination includes also the 
variable MDPR which is responsible for the estimation 
of the flexibility in the knee joint, that is, the muscle 
of the back side of the thigh. Taking into account 
that the variable MDPR is on the lower border of the 
statistical significance and other variables from this 
group of the statistically non-significant, or have the 
negative projections, a conclusion can be reached that 
the corrective treatment did not have any effect on 
the improvement of the flexibility of some joints and 
muscle groups.

The second isolated discriminative variable (Eigen 
V=.49), separates most part of the variables in motor 
area, on the basis of the discriminative coefficients 
(com pct=100.00) and its canonic correlation is .57 
(can cor=.57). Significance of this discrimination was 
tested by the Wilk‘s lambda test (λ=.66) and Bartlett‘s 
chi square test (c2=28.46)  with 8 (DF=8)  degrees of 
freedom. The second isolated discriminative function 
explains differences with 31.24% of the intergroup 
variability (pct of var=31.24).

On the basis of the size and the centroid projection 
sign on the  second discriminative function, it can be 
concluded that motor tests, except for the tests for the 
estimation of the  flexibility,  have shown a positive 
trend in the increase, from the initial towards the final 
measurement. The biggest projection was noticed in 
the  tests MTRB=.46 and MDSK=.42 while the tests 
MVSK=.33, MLED=.25, MBME=.24 and  MISK=-.23 
had somewhat weaker projections.

CONCLUSION
On the basis of this discussion of the measurement 

results, it can be concluded that the application of 
corrective treatment successfully repaired bad body 
posture, by strengthening the weak muscle group, 
however with just a slight improvement in the flexibility 
of some joints and muscle groups. The reasons for 
the poor results of tests for the assessment of the 
flexibility is to be found in the work program where 
the emphasis was placed on strengthening the muscles 
rather than stretching them, because the problem was 
the rehabilitation of the first degree of the kyphotic and 
lordotic bad body posture.

Influence of the selected corrective exercises and 
implementation of the principles of corrective gym-
nastics has all got us closer to the realization of the final 
goal, that is the resolution of the stated problem.
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