Burcar, Z.: The impact of some morphological characteristics and motor abilities...

Acta Kinesiologica 6 (2012) 2: 75-79

THE IMPACT OF SOME MORPHOLOGICAL CHARACTERISTICS AND MOTOR ABILITIES
TO HIGH JUMP RESULTS OF 14 YEAR'S OLD PUPILS

Zeljko Burcar

Zagreb, Croatia

Original scientific paper

Abstract

Physical education teacher’s databases are usually used for clubs recruitment. The impact of some
morphological characteristics and motor abilities to scissors high jump results in elementary school has been
researched. Sample N=25 elementary school male pupils aged 14 (6 months) have been tested by
standard tests for tracking pupils development in elementary school. From full battery that consists of 11
tests, 5 tests for: body height, body weight, legs explosive power, flexibility and hand movement frequency
speed as predictors, as well as measured high jump result has been used as criterion. The standard
statistical procedures and regression have been used. Results show that body height, tapping and long jump
have statistically significant positive impact to high jump result. Research confirmed correlations of the
predictor with the result in high jump. Reduced standard battery can be applicable for high jump result

prediction and for recruiting pupils in school sport clubs.
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Introduction

At the beginning of this research many opened
questions arises. One of them is why somebody
won't to predict high jump result of the pupils
instead to test a high jump and measure result.
Answers arise quickly. Firstly, teachers are obliged
to measure abilities and characteristics at the
beginning of each schooling year and they have
collected database about each pupil. Secondly, high
jump result in elementary school is measured on
scissors technique, and flop technique is prescribed
for 8" grade. Thirdly, teachers databases about
pupil’s characteristics and abilities are usually used
for schools and athletic sports clubs. Fourthly,
measuring scale for high jump in elementary school
is rough (5cm). Fifthly, teachers have numerous
prescribed obligations with a lack of time for
complex technique improvement, as well as for
high jump technique as a significant part of high
jump result. High jump as a sport technique is
prescribed in Croatian plan and program for
elementary school (2006). On the other hand,
general prescription for systematic high jump
training told us that orientationally beginning is
between 11" and 12 year of age (Martin, 1982),
when pupils are in 5™ or 6™ grade. High jump
technique in elementary school differ from usual
sport technique depending on educational demands
that are related with training volume and needs for
spread and basic kinematical knowledge in regular
education. Elementary school in Croatia is based
on 8 grades. Pupils start at the age of 6-7 (6
months) and finish at the age of 13-14 (£6
months). They start physical education in the first
grade. Total amount of regular sport practicing
included in national curriculum varies between
4725 minutes/year (105 hours/year) to 3150
minutes/year (70 hour/year). According to Plan and
program for elementary schools (2006) two
techniques of high jump have to be learned,

scissors technique from 5% to 8™ grade and flop
technique in 8" grade. Performance and result for
both techniques in global depend on: explosive
power defined by Milanovi¢ (1993) as capability
which enables the giving off maximum acceleration
to the body, flexibility defined by Milanovi¢ (1993)
as capability for movement performing with
maximum amplitude and body height. Furthermore,
performance of high jumpers depends on run-up
velocity, take-off action as well as optimal flight
trajectory (Blazevié, Antelkovi¢, & Mejovsek, 2006).
Nowadays, the take-off in athletic events leads up
to an explosive execution - a short and strong
contact with the ground (Langer, & Langerova,
2008). Most researchers agreed about technique as
a vital part of high jump result, but kinematics
tracked on elite high jumpers shoves individual
motion patterns and impacts of different segmental
motions to the whole body movement (Ritzdorf,
1989.; Briggemann, Loch, 1992.; Hommel, 1993.).
In Croatian educational system pupils’
anthropological characteristics have been tracked a
long time ago, but systematically from the year
1992 when normative values have been revealed
(Findak, 1992, 1996) with the purpose of tracking
changes and evaluation of teaching process as well
as checking the level of some motor, functional and
morphological characteristics of pupils. Full battery
consists of eleven instruments for estimation
anthropological characteristics: 6 tests for basic
motor ability, 1 test for functional and 4 tests for
morphological characteristics. The goal of this
paper is to research impact of five measured
anthropological characteristics and motor abilities
to pupils high jump result in elementary school,
performed with scissor technique. Relations
between measured abilities and characteristics to
scissors high jump results have been examined. As
well as, results can be useful to practitioners,

75



Burcar, Z.: The impact of some morphological characteristics and motor abilities...

Acta Kinesiologica 6 (2012) 2: 75-79

athletic trainers for timely recruitment using
collected data from elementary school teacher,
because time is unrecoverable resource and it not
reasonable to perform multiplying tests when
collection of data exists.

Methods

In this study, standard tests suggested for
elementary school teachers in Republic of Croatia
for tracking motor abilities and anthropometric
status, published in “Overview of physical and
health education 5th to 8th grade of elementary
school”, based on standard tests according to
Gredelj, Metikos, Hosek & Momirovi¢ (1975), have
been used. From full battery consisting of 11
instruments, 5 tests have been used (Table 1): ATV
(body height), ATT (body weight), MTR (hand
tapping), MSD (long jump from the position) and
MPR (body bend). Result in high jump with scissors
technigue has been measured as dependent
variable. Sample N=25, that presents 14 years old
(£6 moths) male pupils in 8™ grade of elementary
school is intentional (Sosi¢, 2001). Results have
been collected during physical education classes.
Results have been computed in Statistica for
Windows. Firstly, basic statistics have been used.
Mean as a measure of central tendency and
standard deviation as a measure of variability,
minimum and maximum of results have been used
as well as median and mod. Correlations between
variables have been computed. Secondly the
Kolmogorov-Smirnov test was carried out showing
that all the variables were normally distributed.
After preliminary processing procedures relations
between predictor variables and criterion were
determined by regression analysis. Dilema about
using regression analyse arrise based on sample
size of respondents and number of predictors.
Statistica for Windiws manuel sugest that most
authors recommendent 10 times bigger sample
size of examinees than the number of independent
variables, but we are inclined to oppinion of Green
(1991) that numerous rules-of-thumb have been
suggested for determining the minimum number of
subjects required to conduct regression analyses.
These rules-of-thumb are evaluated by comparing
their results against those based on power analyses
for tests of hypotheses of multiple and partial
correlations. The results did not support the use of
rules-of-thumb that simply specify some constant
(e.g., 100 subjects) as the minimum number of
subjects or a minimum ratio of number of subjects
(N) to number of predictors (m). In this research,
one hypothesis has been tested: H; Impact of
measured anthropological characteristics to high
jump result exists.

Table 1. List of variables

Variable (name)

AVT - body height

ATT - body weight

MTD - hand tapping

MSD - long jump

MPR - body bend with spread legs

Results

In this study by using statistical modules, all data
have been computed with descriptive statistics,
correlations determination and regression analyses.
All results shown in Table 2 are distributed
according to normal distribution tested with
Kolmogorov-Smirnov test presented in Table 3.
Average height is 168 cm and average weight is 62
kg. Average result for tapping in 15" is 38 taps, for
long jump average result is 173 cm, for body bend
is 54.4 cm and average result in high jump is 120
cm. Differences between minimum and maximum
results in measured height and weight, according to
standard deviation, show morphological differences
between pupils of this age, which was expected.
Difference between pupils in long jump is between
115 and 235 cm and in high jump between 80 and
145 cm.

Table 2. Results of descriptive Statistics

Variable |Valid N |Mean Median|Minimum|Maximum|Std.Dev.
ATV 25| 168.08 167 147 183 7.99
ATT 25 61.92 58 43 95| 14.49
MTR 25 37.96 38 31 47 4.00
MSD 25| 173.56 180 115 235| 36.00
MPR 25 54.44 55 35 85| 13.45
SVS 25 119.6 120 80 145| 16.64

ATV - body height; ATT - body weight; MTR - leading hand
tapping; MSD - long jump; MPR - body bend; SVS - high jump
result

Table 3. Results of Kolmogorov-Smirnov test
VAR ATV |ATT |[MTR _[MSD |MPR |SVS
K-Sd 0.5 0.11 0.12 0.1 0.1 0.63

P n.s. n.s. n.s. n.s. n.s. n.s.
K-S d — Kolmogorov-Smirnov test for normality; p — level of
significance, n.s. — not significant

Results presented in correlation matrix with
statistically significance on the level of conclusion
95%, was shown in Table 4. Correlation between
body height (ATV) and body weight (ATT) is
significant (0.54). High and significant correlations
are detected between high jump and: body height
(ATV, 0.59), leading hand tapping (MTR, 0.50) and
long jump (MSD, 0.80).

Table 4. Results of Correlations: Marked
correlations are significant at p < .05000.

ATV ATT MTR MSD MPR SVS
ATV 1.00
ATT 0.54 1.00
MTR 0.30 0.12 1.00
MSD 0.36 -0.17 0.30 1.00
MPR 0.10 0.35 -0.02 -0.27 1.00
SVS 0.59 -0.06 0.50 0.80 -0.29 1.00

ATV - body height; ATT - body weight; MTR - leading hand
tapping; MSD - long jump; MPR - body bend; SVS - high jump
result; p - level of significance.

Results of regression analyses for 3 motor ability
tests and 2 tests for morphological characteristics
presented in Table 5 show the impact of three
variables to the result in high jump with scissors
technique.
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Table 5. Results of Regression Summary for
Dependent Variable: SVS

R=.091 R?=0.83 Adjusted

R°=0.78
F(5.19)=18.41 p<.00000 Std.Error of

estimate:7.74

St. Err. St. Err. p-

Variables | Beta of Beta | B of B t(19) level
ATV 0.47 0.13 0.97 0.28 3.45 0.00
ATT -0.21 0.13 -0.24 0.15 -1.58 0.13
MTR 0.23 0.10 0.95 0.42 2.24 0.04
MSD 0.49 0.12 0.23 0.06 4.13 0.00
MPR -0.12 0.10 -0.15 0.13 -1.17 0.26

R - correlation; R” - coefficient of determination; Adjusted R” -
adjusted coefficient of determination; F - value of F-test; p -
significance level of F-test; Beta - partial standard coefficient of
regression; St. Err of Beta - Standard error for coefficient of
regression; B - independent contributions of each independent
variable to the prediction of the dependent variable; p-level - value
of significance threshold; ATV - body height; ATT - body weight;
MTR - leading hand tapping; MSD - long jump; MPR - body bend;
SVS - high jump result.

The group of selected tests explained 83% of
variance (p<0.00) in high jump successfulness of
14 (£6 months) years old pupils. As it was
assumed, the body height (ATV) of this sample
show impact to final high jump result with standard
coefficient of regression (Beta=0.35) and with high
impact to dependent variable (B=0.97). Tapping
test with leading hand (MTR) shows positive impact
to high jump (Beta=0.23) (B=0.95). At the same
time the result of regression factor for MSD
(Beta=0.49) (B=0.23), guide us to conclusion that
long jump result tested with standard test, have
the highest impact to high jump result. Negative
but not significant impact of body weight to high
jump result exist (Beta=-0.21; B=-0.24)
Hereinafter, results for body bend (MPR) shows
small but not significant negative impact to high
jump result (Beta=-0.12) (B=-0.15) which is not
expected because of scissors technique.

Discussion and conclusion

Several conclusions can be drawn from the findings
of this research. Firstly, the determination
coefficient (Table 4) shows high explanatory power
(R’=0.83) and hypothesis H; can be accepted
because this research confirmed general
correlations of the predictor variables with the
result in high jump. This reduced standard battery
can be applicable for high jump result prediction in
elementary school with a purpose of selecting
children for high jump training in sport clubs.
Secondly, this study shows expected statistically
significant correlations on the level of conclusion
95%, between body height and body weight, what
is expected and in line with many researches. High
jump result is in expected significant correlations
on the level of conclusion 95% with: a) body
height, b) movement frequency speed regardless
that horizontal velocity of run-up has to be optimal
(Antekolovi¢, Antekolovi¢ & Julari¢, 2009), and c)
explosive power what is in line with explosive
execution - a short and strong contact with the
ground described by Langer, & Langerova, (2008).

Negative but not statistically significant relation
between high jump result and flexibility is not
expected because of measured high jump
technique - scissors. This can be explained with
thesis that pupil’s poses explosive power but they
do not perform enough stretching during physical
education classes. It seems that major activities in
curriculum are not focused onto flexibility, what can
be one of direction for rethinking the importance of
stretching before and after practicing. Thirdly,
according to regression analyses, it can be
concluded that results of this study shows impact of
3 variables; 2 as motor abilities measurement and
one as morphological characteristic measurement
onto the result in high jump with scissors
technique. As it was assumed, body height has
impact to final high jump result what is in line with
Milanovi¢, Hofman, Puhani¢ & Snajder (1986)
findings. It can be concluded that results in
tapping test with leading hand, for leading hand
movement frequency speed have statistically
significant impact to high jump result what can
fulfill the picture of most important high jumpers
morphological characteristics given by Milanovic,
Hofman, Puhani¢ & Snajder (1986), where speed of
alternative movements are ranked as very
important for high jump result.

This finding can be accepted but future research
will be applicable because of small statistically
significant result in partial standard coefficient of
regression. Result of regression factor for long
jump guides to conclusion that long jump result
tested with standard test, has impact to high jump
result for this sample of respondents. This seems to
be logical because in both explosive power is beside
this different type of jumps, and explosive power
has influence to vertical velocity. Many authors
pointed out that the biggest influence on the height
of the jump can be contributed to vertical velocity
of CG at the end of the take-off (Krazhev et al.,
1989; Conragl & Ritzdorf, 1990; Briggemann &
Loch, 1992; Coh, 1992; Slamka & Moravec, 1999;
Dapena, 2000; Greig & Yeadon, 2000. Regression
analyses for body bend result lead us to conclusion
that flexibility does not predict high jump result
regardless how important flexibility is for basic
body preparation and how Ilumbar flexibility is
important for flop technique. Furthermore, this
result is not expected because of scissors technique
where body bend with leg momentum seems to be
helpful for this technique. Quite contrary, negative
but not statistically significant relation between
flexibility and high jump result was shown.

Finally, these findings can help teachers to
decrease number of testing hours and professional
trainers for simple recruiting in the school athletic
sports teams as well as athletics sport clubs.
Practical open question arises, do teachers in
elementary school need to test booth jumps to
fulfill clear picture abut pupil’s capabilities, or only
one of them? This can open more space for
practicing other techniques, for example, high jump
flop technique and teachers can spend more time
for other motor learning processes or stretching.

77



Burcar, Z.: The impact of some morphological characteristics and motor abilities... Acta Kinesiologica 6 (2012) 2: 75-79

References

Antekolovié, J., Antekolovi¢, LJ. & Julari¢, J. (2009) http://www.hrks.hr/skole/18_ljetna skola/88-92.pdf ;
downloaded 21.6.2012.

Blazevi¢, 1., Antekolovi¢ Lj. & MejovSek, M. (2006). Variability of high jump kinematic parameters in
longitudinal follow-up. Kinesiology, 38(1), 63-71.

Briiggemann, G.P., & Loch, M. (1992). The High Jump. New Studies in Athletics, 7(1), 67-72.

Findak, V., Metiko$, D. & Mrakovi¢, M. (1993). Orijentacijske norme motoric¢kih i funkcionalnih sposobnosti
ucenika 5.-8. razreda osnovne Skole [Orientation norms for motor and functional abilities of pupil’s 5th-
8th grade of primary school. In Croatian.]. In: Zbornik konferencije o Sportu Alpe-Jadran, Rovinj, 1993,
Zagreb: Ministarstvo kulture i Sporta Republike Hrvatske. (pp. 126-129).

Conrad, A., & Ritzdorf, W. (1990). High jump. In G-P Briiggemann & B. Glad (Eds.), Scientific research
project at the Games of the XXIVth Olympiad-Seoul 1988: final report. London: International Amateur

. Athletic Federation. (pp. 178-217).

Coh, M. (1992). Atletika. [Track and field. In Slovenian.] Ljubljana: Fakulteta za Sport.

Dapena, J. (2000). The high jump. In V. Zatsiorsky (Ed.), Biomechanics in sport (pp. 285-311). Blackwell
Science.

Findak,V., Metikos, D,. Mrakovi¢, M., & Neljak,B. (1996). Primijenjena kineziologija u skolstvu — Norme.
[Applied kinesiology in education - Norms. In Croatian.]. Zagreb: Hrvatski pedagosko-knjizevni zbor,
Fakultet za fizicku kulturu SveucdiliSta u Zagrebu.

Gredelj, M., Metikos, D., Hosek, A., & Momirovi¢, K. (1975). Model hijerarhijske strukture motorickih
sposobnosti. 1. rezultati dobiveni primjenom jednog neoklasi¢nog postupka za procjenu latentnih
dimenzija [The model of hierarchical structure of motor abilities. 1% results obtained using a neoclassical
procedure to estimate the latent dimensions. In Croatian.]. Kineziologija, 5 (1-2), 7-81.

Green, S.B. (1991). How Many Subjects Does It Take To Do A Regression Analysis. Multivariate Behavioral
Research, 26(3), 499-510.

Greig, M.P., & Yeadon, M.R. (2000). The influence of touchdown parameters on the performance of a high
jumper. Journal of Applied Biomechanics, 16, 367-378.

Hommel, H. (1993). NSA Photosequences 24&25 - High Jump: Heike Henkel & Inga Babakova. New Studies
in Athletics, 8(1), 61-75.

Krazhev, V.D., Strizhak, A.P., Popov, G.I., & Bobrovnik, V.I. (1989). A biomechanical analysis of the
technique of the world" s top female high jumpers. Teoriya i Praktika Fizicheskoi Kultury, 9(7), 64-65.

Langer, F. & Langerova, A. (2008). Evaluation of the condition of high jumpers’ locomotor system in the
prevention of health problems. Kinesiology 40(1), 107-113.

Martin, D. (1982). Grundlagen der Trainingslehre (I und III), Schorndorf: Verlag K. Hoffman.

Milanovi¢, D. (1993). Osnove teorije treninga. In D. Milanovi¢ & M. Kolman (Ed.), Prirucnik za sportske
trenere (pp 397-482) [Handbook for sport trainers. In Croatian.]. Zagreb: Fakultet za fizicku kulturu,
Hrvatski olimpijski odbor, Zagrebacki Sportski savez.

Milanovi¢, D., Hofman, Puhani¢ & Snajder (1986). Strukturalna i biomehani¢ka analiza skoka u vis. In:
Atletika - znanstvene osnove 1986 (pp. 22-28) [Structural and biomechanical analyses of high jump. In
Athletics-scientific base. In Croatian.]. Zagreb: Fakultet za fizicku kulturu.

Ritzdorf, W., Conrad, A., & Loch, M. (1989). Intra-individual comparison of the jumps of Stefka Kostadinova
at the II World Championships in Athletics Rome 1987 and the Games of the XXIV Olympiad Seoul 1988.
New Studies in Athletics, 4, 35-41.

Slamka, M., & Moravec, R. (1999). Comparison of selected kinematic structure parameters in male and

. female high jumpers. Kinesiologia Slovenica, 5(1-2), 31-36.

Sosi¢, I. (2001). Statistika [Statistics. In Croatian.]. Zagreb: Skolska knjiga.

* * * (2006). Nastavni plan i program za osnovnu skolu [Currikula for elementary school. In Croatian.].
Zagreb: Ministarstvo znanosti, obrazovanja i Sporta.

* * * (2010). Pregled rada tjelesne i zdravstvene kulture (V-VIII razred osnovne Skole [Overview of physical
and health education 5th to 8th grade of elementary school. In Croatian.]. Zagreb: Narodne novine.

Received: September 27, 2012
Accepted: December 20, 2012
Correspondence to:

Zeljko Burcar

10000 Zagreb, Gojlanska 17, Croatia
Phone: +385 (0)1 2851 378

E-mail: zeljko.burcar@zg.t-com.hr

78



Burcar, Z.: The impact of some morphological characteristics and motor abilities... Acta Kinesiologica 6 (2012) 2: 75-79

UTJECAJ NEKIH MORFOLOSKIH ZNACAJKI I MO'[ORIéKIﬂ SPOSOBNOSTI
NA REZULTATE SKOKA U VIS 14-GODISNJIH UCENIKA

Sazetak

Baze podataka ucitelja tjelesnog Cesto se koriste kao osnova regrutiranja ucenika u sportske klubove. U
ovom radu istrazZit e se utjecaj nekim morfoloSkih karakteristika i motorickih sposobnosti na rezultat skoka u
vis tehnikom Skare. Uzorak ispitanika N=25 ulenika osnovne skole, starosti 14 godina (6 mjeseci) testiran
je standardnom baterijom testova koja koristi ucitelju za pracenje razvoja ulenika u osnovnoj skoli. Iz
cjelokupne baterije koja sadrzi 11 testova, koristeno je 5 testova za : visinu, teZinu, eksplozivnu snagu nogu,
gibljivost i brzinu frekvencije pokreta ruke kao prediktori i rezultat skoka u vis kao kriterij. Rezultati su
obradeni standardnim statistickim postupcima i regresijskom analizom. Rezultati pokazuju da visina, taping
rukom i skok u dalj s mjesta imaju pozitivan statisticki znacajan utjecaj na rezultat skoka u vis. IstraZivanje
potvrduje korelaciju prediktora sa rezultatom skoka u vis. Reducirana standardna baterija moZe biti
primijenjena za predvidanje rezultata skoka u vis kao i dobra osnova za bazu podataka za regrutiranje
ucenika u atletske skole.

Kljucne rijeci: visina i teZina tijela, taping, skok u dalj, gibljivost, osnovna Skola
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