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Summary

The aim of this study was directed towards presenting the model of objective evaluation in performing elements of gymnastics as well
as presenting the models’ appropriate positive results applicable in practice. As a part of sport and physical education teaching cur-
riculum, sometimes it is impossible to measure learners’ motor skills by measuring instruments. When this happens we take another
approach in differentiating successfulness of performing certain elements based on teacher’s belief. This is a complex task for any
teacher considering that in a short time it is necessary to disclose a great number of data resulting from a subject’s performance.
Of course the greater experience of a teacher the greater quality will be in recording this information and evaluating them. A possible
favourable circumstance can be defined as a request from a student to repeat certain motor task at least three times, thus allowing
the evaluator to complete information on the quality of performed technique. Raising objectivity can be accomplished by introducing
the student in evaluation process, the one who performs the given task at the highest level (for example additional two students from
school and a teacher). Naturally it is necessary to previously develop an evaluation scale, which will be made available to all the evalu-
ators and students undergoing evaluation. Only under these circumstances, will it be possible to determine a matter-of-fact quality
level of performed technique so as to make appropriate student evaluation. The evaluation was performed by applying the acceptable
statistical methods and comparing the evaluation made by three competent educators/judges and an individual independent teacher.
Finally, using a sample of students aged from 15 to 16, it was determined that the adjustment of evaluation criteria made by the com-

petent educators/judges had an appropriate-positive effect on the evaluation objectivity.
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Introduction

As a part of sport and physical education curriculum it is
necessary to continually ad systematically evaluate the
work of students throughout curriculum implementation.
The evaluation is organised so as to have a constant in-
sight into an individual progress. As a result of the evalua-
tion a student is awarded a grade, which must be based on
versatile and permanent evaluation (HadZikadunic, 2004).
One of the methods to objectivise the evaluation during the
performance of motor tasks is elaborated in this paper.
Unifying the evaluation must not represent an interfering
factor for the teachers and should not be based on the
teachers’ intuition. In order to eliminate the aforementioned
interfering factors (Visnji¢, llic, Martinovi¢, 2011), the
quality of success evaluation during the technique perfor-
mance of a certain element, should be established accord-
ing to the highest standards. With an aim to acquire greater
objectivity we could in advance determine unified forms
(Federal Ministry of Education, 1999) for students (e.g.
separately for each sport activity). These would be used in
comparison with the performed technique when making an
evaluation. Regardless of the non existence of the forms in

questions, teacher should adhere to the specific principles
during the evaluation. These principles can be synthesized
as the following (Najsteter, 1997): systematic (planned and
continuous during the whole school year), individual (there
are certain anthropological differences among the students
which should be taken into account) versatile (to include
all the content covered by the curriculum) and concrete (to
eliminate all the prejudices and student relationships from
the evaluation, likewise to acknowledge the presence of
diversity among students). These conditions enable recur-
rence of the quality which assists in the accomplishment
of the most important values as a result of physical educa-
tion and school sport influence. The evaluation can be de-
scriptive or numerical, allowing for the fact that both scales
have the same grading system, i.e. the number from 1t0 5
carries the appropriate descriptive value. Evaluation of the
performed technique for the appropriate element is usually
conducted by observing. In order to carry out the observa-
tion in as much objective way as possible (Findak, 2001),
next to having a set scale for the evaluation beforehand, it
is necessary to define goal and the subject of observation,
observational time frame, to arrange the method of the ob-
servation, data register method and methods which would
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be used to analyse the collected data. Using this approach
we can accomplish objective observation, and evalu-
ate student’s success much more realistically (Jonsson,
2007). This research demonstrates one of the possible
methods in how to perform evaluation success objectively,
i.e. quality evaluation of the performed technique, where
elements of sport gymnastics served as an example. All
the participants who went through the evaluation process
were familiarised with the criteria and grading method.
The aim of this study was directed towards presenting the
model of objective evaluation in performing elements of
gymnastics as well as presenting the models’ appropriate
positive results applicable in practice.

Methods

The sample of subjects

Subject sample for this study was comprised of 100 male
students, who attend first and second year of high school,
from 15 to 16 years of age old. There were no students
with somatic illnesses. Subjects had all the right conditions
for regular school attendance concerning sport, physical
and health education.

Table 1. Description of evaluated elements

Variable samples

Based on the previously mentioned characteristics, to
complete the evaluation of gymnastic elements success
performance in sport and physical education curriculum,
three competent educators/judges were chosen, as well as
the teacher’s evaluation of the previously conducted cur-
riculum.

Methods of collecting data

Subject performs all the elements regardless of the per-
formance speed (Horga, 2010), and the evaluation of ac-
quired sport techniques will be performed by the teacher
who conducted the curriculum (I - independent educator),
along with three (A, B, C) competent educators/judges —
physical education teachers (Black at al., 2004). Ranking
of subjects’ acquired knowledge in a chosen technique has
been defined on a scale of 5 grades (1 to 5). The grading
was conducted exclusively by ,full“ grades. Other grades
were not allowed. In order to homogenise the factors which
effect the assessment of knowledge and techniques of ac-
quired elements, before the start of evaluation the entire
procedure was explained to the evaluators, as well as the
course and evaluation criteria (Jarvis, 1999). The evalu-
ated technique did not change its sequences during the
entire evaluation process.

SPORTS
Gymnastics

ELEMENT DESCRIPTION
Standing position, handstand, forward roll, Standing position, backward roll, standing position

Competent evaluators/judges have approved and agreed
upon the criteria before the evaluation, placing emphasis
on: body posture, hand coordination, leg coordination and
general coordination. The independent teacher did not ad-

Table 2. Criteria for grade distinction

just his own criteria with those of evaluators/judges, but
based his evaluation on personal experience in teaching
process and student work.

From a standing position attempt handstand, perform a forward roll which cannot be completed or
is not performed in the direction of movement (aslant), without getting up or with some individual

From a standing position perform a handstand and without remaining in that position perform a for-
ward roll in the right direction, attempt to take on the standing position, or the attempt is performed
later, failed attempts to perform other moves, performed with stances and irregularities.

From a standing position perform a handstand and without any delay and remaining in that posi-
tion perform a forward roll in line, while taking on to a standing position, attempt to perform back-
ward roll, but it is either performed incorrectly or not in line, followed by an attempt or performance

From a standing position perform a handstand and while remaining in that position perform a for-
ward roll in line, taking on a standing position and then performing a backward roll in the direction

From a standing position perform a handstand and with remaining in that position perform a for-

GRADE ELEMENT DESCRIPTION
Grade 1
attempts to perform remaining elements.
Grade 2
Grade 3
of other elements but incorrectly and not in order.
Grade 4
of the movement, an attempt or insecure stand for the final upright position.
Grade 5

ward roll in line taking on a standing position, all elements performed fluently and with confidence.
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Data analysis

For the data analyses the following were used: Descriptive
statistical methods, Factor Evaluation Analysis and ANOVA
analysis, using SPSS 22.0 IBM.

Results

During the data analysis, initially the number and height of
grades awarded by the three (A, B, C) educator/judges and
(I) independent teacher were analysed.

Table 3. Distribution of ratings A, B, C, educators/judge compared with |- Independent Educator

Grade 1 2 3 4 5 Summ. A
A - educator statistics 37 32 23 4 4 100
B - educator statistics 37 32 20 10 1 100
C - educator statistics 44 27 24 4 1 100
| - educator statistics 0 0 15 47 38 100

A — Educator/Judge, B - Educator/Judge, C - Educator/Judge, |- Independent Educator

cLi ; UM lm&:

Gradel Grade2 Grade3 Grade4 Gradel

A - Educator/Judge, B — Educator/Judge,
— Independent Educator

— Educator/Judge,

Figure 1. Graphic relationship score Distribution of ratings
A, B, C, educators/judge compared with I- Independent
Educator

Analysing grade distribution one can state that the A, B, C
evaluators/judges were acquainted with the grading scale
from 1 to 5, considering that there is not even one badly
formulated grade (e.g. above 5, or a grade 4.5 or some-
thing similar). However the independent teacher who did
the evaluation individually obviously failed to apply the
grades from the scale. Among the evaluators the highest
marks for technique performance were awarded by the

educator/judge listed under the letter A, taking into account
the number of performances which were ranked under 5,
while the lowest performance grades (the most rigorous)
were awarded by the educator/judge C (the highest num-
ber of 1’s and the lowest number of 5’s). Analysing the
grades awarded by the independent teacher we can state
that 1 or 2 were never awarded to any of the students for
the performance of the given element, i.e. he/she did not
pay close attention to coordination, performance fluency,
precision technique, control, efficiency and effectiveness
of the movements (Honeyburne, 2006). Further on, factor
analyses was applied so as to examine the statistical reality
of grading performed by A, B, G, educator/judges and the
independent educator. Within this context, Bartlett’s Test
was applied, which is primarily used to check whether or
not the use of factor analysis was justified.

Table 4. KMO and Bartlett’s Test

Bartlett’s Test Approx. Chi-Square ,677
df 6
Sig. ,000

After Bartlett’s Test pointed out towards the justified ap-
plication at a level ,000 the next in line was the analysis
and component extraction which will represent an imagi-
nary educator/judge structured by grades. Total variance
displayed only one significant function, which was to be
expected.

Table 5. Total Variance Explained

Component  Total % of Variance

Cumulative %

Total % of Variance Cumulative %

1 2,384 59,691 59,691

2,384 59,591 59,691
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The next table (Table 6) indicates the correlation between
grades for all those who participated in grading the stu-
dent performance (A, B, C and | educators). The corre-
lation was taken into account regarding the independent

Table 6. Communalities and Component Matrix(a)

imaginary judge who was defined through the first main
component and according to all the grades. It is clearly vis-
ible that teacher, who participated in adjusting the criteria,
has diverged from the grading system of other evaluators.

Communalities Extraction Component Matrix
A-educator 1,000 724 ,851
B- educator 1,000 ,875 ,935
C- educator 1,000 ,759 ,871
- educator 1,000 ,026 -,161

A- Educator/Judge, B- Educator/Judge, C-

Educator/Judge, I- Independent Educator

Unlike correlation which proved to be at an appropriate
level, cross-correlation defined by the data displayed in
Table 7 has not fully exhibited the expected level of similar-
ity between the grades appointed by the A, B, C educators/

Table 7. Correlation ratings for Educators/Judges

judges, considering that not even one correlation coeffi-
cient was above ,765. Anticipated coefficient which was
expected to demonstrate maximum similarity evaluation
made by the judges was ,800 and higher.

Correlation A- educator B- educator C- educator
A-educator 1

B-educator 715 1

C-educator ,967 ,765 1
I-educator -,087 -118 -,044

A- Educator/Judge, B- Educator/Judge, C-

Educator/Judge, I- Independent Educator

In order to confirm whether evaluators shared appropri-
ate similar understandings regarding the characteristics
under evaluation, resulting from confusion caused by
relatively low correlation coefficient within the Correla-
tion matrix, the ANOVA analysis was applied for all the

Table 8. ANOVA — Correlations between educators/judges
who are familiar with criteria

judges, the grades appointed by the judges, and for a
connection between the grades appointed by each edu-
cators/judges individually and grades awarded by the
independent educator who was not acquainted with the
evaluation criteria.

SS;LErg]; df Mean Square F Sig.
Correlation A/B ,325 1 ,325 ,296 ,587
Correlation A/C ,135 1 135 ,133 ,716
Correlation B/C ,135 1 ,135 ,135 114

Correlation A/B: Between A and B educators/judges, Correlation A/C: Between A and C educators/judges, Correlation C/B:
Between C and B educators/judges

After conducting ANOVA analysis, if we look at the signifi-
cance which in this case indicates whether or not the grades
of independent competent judges are different in regards
to statistical significance we can state that by analysing
the coefficient of significance for all the judges there were
no statistically significant differences between the grades
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awarded for performance, therefore we can acknowledge
that the criteria was adjusted at an appropriate level. In or-
der to once again appropriately evaluate quality of adjusted
criteria evaluation, the difference in grading performed by
every judge personally and the independent teacher was
evaluated, likewise using the ANOVA analysis (Table 9).



Table 9. ANOVA — Correlation between educators/judges
who are familiar with the criteria and independent educator

SS (:Jurg rg; df Mean Square F Sig.
Correlation A/l 235,445 1 235,445 292,552 ,000
Correlation B/I 235,445 1 235,445 303,998 ,000
Correlation C/I 269,120 1 269,120 380,885 ,000

Correlation A/I: Between A and | educators, Correlation B/I: Between B and | educators, Correlation C/I: Between C and |
educators

Considering that in this case the significant difference be-
tween grades is statistically significant and at the highest
level, 000 we can state that the evaluation performed by
the all three educators/judges differed from that of the inde-
pendent educator who was not acquainted with the evalu-
ation criteria, and the grades awarded by the “I” educator
varied from the previously confirmed criteria.

Discussion

Considering that the process of motor skill evaluation has
always been exposed to a certain criticism and sometimes
even followed by dissatisfaction of those who were evalu-
ated (Magill, 2007), this paper is represented as a model
indicating a method in how to make it more objective. This
entire process was organised according to the criteria ad-
justments made by the three (A, B, C) independent judges
for the evaluation of specific gymnastic elements (Lund,
1992). The teacher (1) who is directly involved in a teaching
process and was not familiar with these evaluation criteria,
also performed the evaluation independently. The students
who were evaluated were familiar with the evaluation and
grading criteria. Variations in student evaluation have been
noticed immediately with the grade distribution (Table 3 and
Chart 1). To be more exact the independent educator who
was evaluating the students did not have any evaluation or
a grade for performance and achievement of elements with
grade 1 or 2, therefore the lowest grades started with 3. In
further analysis, all the grades were analysed through fac-
tor analysis (Wolf, Rado, 1998), after which the presented
KMO and Bartlett Test was at a level of significance .000,
a good introduction for further Factor Evaluation Analy-
sis application. Further on, the first main component was
isolated with a characteristic root of 2.384 and variance
explanation of 59,59%. Considering the specificity of the
analysis, that is factorisation of grades for only one tech-
nique, it was expected that only one significant function
would be isolated, but it was not expected that the level
of variance explanation would be in range of 60%, con-
sidering that the A, B, C, educators/judges adjusted their
criteria before the evaluation. However, analysing the rela-
tions between the grades awarded by individual judges
even if compared with the first main component, we can
still see the positive result after the adjustment because
A, B, C, educators/judges are connected by the isolated
main component through high grades projections (Table

14

6), so we can conclude that each of them knew what they
were evaluating, what characteristic student movements
(posture, hand coordination, leg coordination and general
coordination) should be observed. If the A, B, C, educa-
tors/judges were not familiar with the criteria and grading
system, the isolated coefficients of significance would be
significantly below the level. We must emphasise here that
the educator/judge B was connected with the first main
component by the highest coefficient, so it can be conclud-
ed that he was clear with the procedure of assigning any
type of grade in accordance with the specific level of per-
formance, which indicated that he was amongst the first
unbiased ones. If we pay closer attention to the correla-
tion coefficient of the independent educator’s (I) evaluation
who was not acquainted with the evaluation criteria, but
performed the evaluation based on personal experience
and in the usual way, it becomes noticeable that the stated
coefficients are at a relatively low correlation level with the
first and main component, indicating that there is no corre-
lation (Noonan and Duncan, 2005). In order to assess
the adjustments of A, B, C educators/judges’ evaluation,
mutual assessment of grade correlation was performed.
Unfortunately, coefficients calculated in this way were not
higher than ,765 so the authors opinion was to perform an
additional assessment of the grade modification made by
the A, B, C judges and the | educator.

The same was performed with the ANOVA analysis, and
data produced pointed out towards the indicator that the
A, B and C educators’ grades are not statistically differ-
ent, so we can acknowledge the fact that the judges knew
and applied already adjusted criteria. The assessment was
conducted to check whether or not evaluation corresponds
to the grading system (using the same ANOVA analysis)
comparing each judge personally with the independent
educator. This has indicated that there is statistically sig-
nificant difference between the performed evaluations,
and therefore we can state that the independent educator
not knowing the criteria did not award the same or similar
grades as the A, B, C educators/judges.

In a conclusion we can state that as a result of previ-
ously provided consultations, and the training on the qual-
ity levels of performed technique where each was carrying
a certain grade, had a positive impact on criteria adjust-
ments, later evaluation and grading in which case the
A, B, C educators/judge’s grade corresponded with the
students’ performance (Harrison, Marshall and Wiliam,
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2004). In this case we must stress that the process of
motor learning most commonly indicates learning based
on a great number of repetitions and that some sources
state that in order to acquire one motor skill it is neces-
sary to repeat it between 10000 and 15000 times (Schmidt
and Wrisberg, 2000), so that the presence of uniqueness
does not even come as a surprise, or the presence of a
certain percentage of unexplained variance which in this
study goes up to 40 %. Not so great satisfaction comes
from the presence of this unexplained variance percentage,
which can be clarified by the disturbing factors or requests
for movement modification (Gentile, 2000), because these
are very difficult to explain in any other way apart from
certain technique adjustments for the one who performs
exercises, but also subjectivity to some extent, which is
present with the judges regardless of the previously set
criteria. Also, (Van Wersch, Trew, Turner, 1992) stated that
the students’ motivation in accomplishing activities from
the teaching curriculum is inversely proportional to their
growth, so that partly this can be perceived as a part of
unexplained variance. Summing up all previously stated we
can conclude that the aim of this paper was achieved, and
we presented the model of objective evaluation in perform-
ing elements of gymnastics and how to achieve this mod-
el’s appropriate results in practice during the performance
of certain motor tasks.

Conclusions

As a part of sport and physical education curriculum, or-
ganised in schools, its aim is to launch and continually
work on the maintenance of a systematic observance of
students work during the implementation of these curricu-
la.Observance is organised with intent to develop constant
overview and control of individual improvement, and also
awarding a concrete grade for the performance. Concern-
ing this study, the primary role of awarding a grade was
to offer feedback, acquired on the basis of performed task.
This greatly facilitates the development of motor skills or it
helps in the quality of the performance (Feltz and Landers,
1983), (Rushall and Lippman, 1997), (Rogers, 2006).
This study is for all intense and purposes a case-study,
with an aim to present the model of objective evaluation
in performing elements of gymnastics and how to achieve
this model’s appropriate results in practice during the per-
formance of certain motor tasks.

Even though in this paper we have used elements of sport
gymnastics, it is possible to establish the same model for
other subjects as well (if not for everyone than at least for
the content mostly used in teaching).

It is important to note that the A, B, and C educators/
judges, as well as students were familiar with the grading
criteria, because this immediately affected the quality of
their evaluation, but also their performance, even though
we must take into account the growth and motivation of
learners who should perform an assigned content (Xiang
etal. 2003).
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The same has been confirmed by the descriptive analy-
sis of the grades, as well as using the example of Factor
Evaluation Analysis where the significance of KMO and
Bartlett test was at the level of .000, indicating that its use
was justified, and the later relation of isolated main com-
ponent with the 59,59% explained variance, indicated that
the correlation between the grades awarded by the A, B,
and G evaluators/judges in comparison to grades of the
independent teacher — | who did the evaluation based on
personal knowledge and teaching experience.

Lesser dilemma on the quality of the adjusted criteria was
indicated by the correlation matrix of the grades awarded
by A, B, and C educators/judges, considering that not even
one of the correlation coefficients of the evaluation was
above, 800. In order to eliminate the misconceptions re-
garding this matter we applied ANOVA analysis for judges’
grading — intergroup, as well as to evaluate relation be-
tween the grades of the A, B, C educators/judges individu-
ally and the grades of the independent educator (I) who
was not acquainted with the criteria but performed the
grading on basis of personal teaching experience.

The collected indicators confirmed the correlation between
the A, B, and C judges’ grades, as well as the difference
once compared with the |- independent educator’s grades.
Therefore we can conclude that the previously provided
consultations had a positive impact on the adjustment and
criteria application.

With this the main aim of this study, which was designed
to present the model of objective evaluation in performing
elements of gymnastics and how to achieve this model’s
appropriate results in practice during the performance of
certain motor tasks, has been achieved.

The recommendation would be to adjust the evaluation of
successful technique performance of elements and set it
as a standard for other teaching content planned and pro-
grammed to be implemented as a part of sport and physi-
cal education curriculum.
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