BUOY AS A TOOL IN / \
TEACHING BASIC ELEMENTS Nikola Prlendat,

OF SAILING lvan Oreb'& Danijela Vuj &i¢*

PLUTA CA KAO POMAGALO U
PODUCI OSNOVNIH 1Faculty of Kinesiology University of
ELEMENATA JEDRENJA Zagreb, Zagreb, Croatia

Original scientific paper
doi:10.5550/sgia.181401.en.pov
UDC: 797.14

SUMMARY Received: 19.04.2018.
Approved: 02.06.2018.
The aim of the research is t
determine efficiency of buoys as _Correspondence:
methodic tool in teaching and learning d Danijela Vugi¢, prof.,
basic elements of sailing. Analyzed sailif pOStgrzd”f".‘te doctoral student
- . anijela.vujcic@kif.hr
elements were _he_adlng up, t_ackln danijelakostanic@gmail.com
bearing away and jibing on three differer
sailing positions (helm, main sail and jib Sportlogia 2018, 14 (1),47-58.
The research was carried out on th E-ISSN 1986-6119
sample of 178 Kinesiology facult
students, divided into two groups (contro
group and experimental group). The
experimental group examinees were subjected tdtegaising various buoy ranges, while
control group examinees were subjected to classacting methods (without buoy range).
The teaching process was carried out during sevays doeriod on Elan 19 sailboats.
Teaching and evaluation of sailing elements wasluoted by teachers with long experience
in teaching of sailing. By means of descriptivdistigs the difference in amount of acquired
knowledge using two different models of teachingaling skills was determined. The
results of descriptive statistics show higher scfime examinees of experimental group in
almost all elements of sailing technique, exceptlement tacking-jib. One-way analysis of
variance showed that those differences are sigmtion the position helmsman in elements
heading up, bearing away and jibbing, on the positmainsail, in the element heading up
and also on the jib position, element heading uproligh further analysis, a discriminant
analysis confirmed significant difference in the camt of acquired knowledge of sailing
technique between two analyzed groyas= 47,73, p = 0,00). Finally, the authors conclude
that buoy range had significant influence on theoant of acquired knowledge of sailing
skills.
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INTRODUCTION

In the last two decades interest in sailing angdpularity are constantly increasing
(Neville & Folland, 2009; Having et al, 2013), réésg today in the existence of hundreds of
sailing classes (Allen & De Jong, 2006), and inroY6 million people enjoying sailing
(Neville & Folland, 2009) in both recreational acoimpetitional way. Constant development
of nautical tourism in the world, opening of numesailing schools, and organizing of more
and more big sailing competitions demand profesdicgtaff in sailing ever growing in
number and quality. Furthermore, increasing tempbfe is causing that guests stay for a
shorter period of time, so it is necessary to ddjadling school programs to their needs as
well. These are exactly the reasons why it is ebqubof buoy range to speed up, and with it
to improve the quality of teaching. Today, buoygans everyday tool in teaching of
recreationalists, competitors, children etc. Or2B0Q) speaks of ,buoy corridor” as a tool
that, from the organizational aspect, enables ewxdmaary control of a sailor, spatial
definition and awareness, sureness in moving hinssed moving among other sailboats.
Also, from the methodic aspect, buoys are represeas a landmark by means of which
sailor is able to comprehend, experience and @artyelements such as heading up, tacking,
bearing away and jibing. Besides, Oreb concludas stich ranges are satisfying considering
game playing, situational behavior and techniqusterang. White & Wells (1995) bring a
series of examples of ranges as possible meareaaiihg of competitors. When speaking
about buoy range, it is not hard to recognize madyantages that such kind of tool, or
playground, brings into teaching of sailing skilldevertheless, in praxis some issues arise
guestioning actual profitability of buoy range. that matter, there is an obvious problem of
time necessary to install such a range, especdrablyeas where the depth of the sea is often
up to 150 meters. These were the problems thatedlthe authors to carry out the research
in order to find out when and to which extent ekadb buoy ranges contribute to acquiring

of sailing skills.

METHODS

The research was conducted on the sample of 17&skilogy faculty students, that
were divided into control (n = 86) and experimeiitat 92) group by random selection. The
main condition examinees should fulfill to enteaednee specimen is that they have never

been sailing. To determine the level of acquiredsterang of sailing skills, four main
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technique elements were selected (heading up,n@ckiearing away and jibing) on three
working positions (helm, main sail, jib) on the ER9 sailboat.

Elements were evaluated on the basis of video d¢motased to document
demonstration of mentioned elements by examineas.eValuation of learned specific motor
knowledge in sailing domain was carried out by ¢hreducated reviewers with long
experience in sailing skills evaluation. The reveesvwere instructed beforehand on criteria of
assessing of every element. All reviewers mader teenluation simultaneously and
independently. Sailing knowledge in this researels @valuated through scores ranging from
1-5, and the results of evaluation were expredsexligh five-point Likert scale, which ranks
as ordinal measurement scale (Mejovsek, 2003 argptd Supek, 1981). Elements learned
by the examinees are part of the every sailing@dhaining in the world, and are taught as a
part of the regular curriculum in the Kinesiologgcitilty of the University in Zagreb. With the
aim of conducting of planned research, an experimnneas carried out in duration of four
weeks, while the process of teaching individualdetu lasted for seven days (Table 1).
Examinees of experimental group were subjectecedmhing by means of different buoy
ranges, while examinees of control group were stibchito classical teaching methods
(without buoy range). Very important factor in thesearch conduction was choosing of
examinees with the same sailing experience, amdeaisuring the equal conditions during the
training. The training and knowledge evaluatiorabbfthe examinees took place on the same
type of sailboat (Elan 19), in the same waters. ekhminees had optimal wind conditions
(between 4 and 6 knots), and calm to slightly rosega.

Table 1 Sailing technique elements teaching anditigaplan

Teaching Distribution of sailing technique elements by days

course Experimental group Control group

1st day | Basic information on the sailboat and|ti@asic information on the sailboat and

equipment the equipment

A4

- - ) Sailing positions and moving on the
Sailing positions and moving on the boat

boat
Sail raising Sail raising
2nd day Sail adjusting Crosswind sailing
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Crosswind sailing in buoy range Sail adjusting

3rd day Heading up
Heading up
Bearing away
Heading up and bearing away in buoy Bearing away
range
4th day Maximum heading up

Maximum heading up

Maximum bearing away

Maximum heading up and bearing awgy Maximum bearing away

in buoy range

5th day Tacking Tacking

Tacking in buoy range

6th day Jibing Jibing

Jibing in buoy range

7th day Repetition Repetition

Assessment Assessment

All the data obtained were processed by statisack@ge for data processing
.otatistica 8“. For every group (experimental aswhtrol) basic statistical elements were
calculated individually: arithmetic mean and stadddeviation. By means of discriminant
analysis the existence of significant differencesvidgtermined between experimental and
control group when applying different methodic prdares in teaching and training of sailing
technique elements. Also, aplying one-way analysfs variance (Anova) significant
difference was determined between experimental @watrol group for every criterion

variable individually.

RESULTS

As described before, three reviewers were assedsiagamount of knowledge
acquired by students on twelve sailing techniqeenehts. Their objectivity was determined
through correlation between given scores on ind&idtechnique element (from r=64 to
r=94), and using factor analysis it was determitieat their object of assessment is highly
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concordant meaning that they observe and assessathe thing, enabling applying of the
mean score by three reviewers for the individueliéjue element in the further research.
In Table 2 the results of descriptive statisties sitown (arithmetic mean and standard

deviation) for both groups of examinees and alsalte of one-way analysis of variance.

Table 2 Descriptive indicators for both examineeugrand results of one-way analysis of
variance

Experimental
Sailing elements group C?gturol ANOVA
(buoy range) group

M SD M SD F p

Heading up-helm (HH) 3,77 0,79 3,40 0,70 10,800
Heading up-mainsail
(HM) 3,87 0,72 3,48 0,61 14,89,00
Heading up-jib (HJ) 3,69 0,67 3,46 0,725,07 0,03
Tacking- helm (TH) 359 0,76 339 087 265 011
Tacking - mainsail
(TM) 3,73 0,73 363 0,71 0,87 0,35
Tacking - jib (TJ) 3,57 0,77 3,63 0,74 0,27 0|60
Bearing away- helm

(BH) 3,67 069 3,39 0,67 7,650,01
Bearing away -
mainsail (BM) 3,74 069 3,61 0,71 1,44 0,23

Bearing away - jib (BJ) 3,60 0,64 3,50 0,68 1,15280,
Jibing- helm (JH) 365 0,75 331 0,77 8,99,00
Jibing - mainsail (JM)| 3,66 0,80 350 0,66 2,29 30,1
Jibing - jib (3J) 358 065 357 0,70 0,02 089

It is evident that arithmetic means of scores f@neinees are higher for experimental
group examinees in all elements of sailing techmigxcept in element tacking-jib. In
experimental group the lowest scores were achi@vezlements tacking and jibing on jib
position (3,57 and 3,58), and highest mean scoes &chieved on element heading up, on
main sail and helm position (3.87, 3.77), whileuaiton was reversed for control group,
meaning that the lowest scores were given on hasitipn for every sailing element (JH-
3,31, BH-3,39, TH-3,39, HH-3,40,) and higher averagores were achieved on jib and
mainsail position (TM-3,63 and TJ-3.63).

The biggest differences in arithmetic means wereefements heading up- main sail
(0.39), heading up — helm (0.37) and jibing — hédn34), while differences are the smallest
in jibing - jib(0.01), tacking - jib (-0. 06) ancehring away - jib (0. 10).
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Results of one-way analysis of variance show th&texce of significant difference in
models applied, on the helmsman position for elésmkaading up, bearing away and jibing,
on main sail position for element heading up, andilo position for element heading up in
favor of experimental group.

By means of discriminant analysis the significamcedifference is determined for
sailing technique performance between experimeata control group. It is shown by
significance level of thg2 test (p) which is lower than 0, 01 (Table 3).

Table 3 Results of discriminant function betweepeginental and control group
) RC vy v df p
0,32 0,49 0,76 47,73 12 0,00

A — eigenvalue, Rc — canonical correlation, wWWilks' lambday” “values of chi-square test,
df — number of degrees of freedom, p — significaegel of discriminant function

In Table 4 correlations of variables to discrimihamction is shown, while in Table 5
location of centroids for experimental and contgybup on discriminant function are
displayed.

Table 4 Correlation of variables to discriminamdtion

Variables
Heading up-main sail 0,51
Heading up-helm 0,43
Jibing-helm 0,40
Bearing away-helm 0,37
Heading up-jib 0,30
Tacking-helm 0,22
Jibing-main sail 0,20
Bearing away-main sail 0,16
Bearing away-jib 0,14
Tacking-main sail 0,12
Tacking-jib -0,07
Jibing-jib 0,02
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Table 5 Location of centroids of groups on the mdismant function

Location of centroids of
experimental(1) and
control group(2)

1 0,55
2 -0,59

Examinees of control group are positioned on neggible of discriminant function

and have value of — 0, 59, while average scorexpémmental group is on positive pole (O,
55). The structure of discriminant function is alspolar. According to correlations of
variables to discriminant function, it is evidehat examinees of experimental group achieve
better results in all the elements of sailing teghe, except on variable tacking - jib (- 0, 07)
where control group examinees have slightly be#stegrage result. The most significant
projection on discriminant function has variabledi@g up - mainsail (0, 51), then follows
heading up - helm (0, 43), jibing - helm (0, 403aking away - helm (0, 37) and heading up -
jib (0, 3) while other variables have correlatiordiscriminant function lower than 0, 3.

DISCUSSION

The biggest problem for basic sailing school atéersl is spatial disorientation, mostly
increased by undeveloped sense for wind directtaa.known that wind cannot be seen, but
must be sensed, and this problem is bigger whewimhe is weak (Pluijms et al, 2015), as is
the case with our examinees and most beginners.

Wheras in sailing, conditions are different on gv&ailing position (Allen & de Jong,
2006), it is to be expected that some studentsasitle better with some position than the
other. Years of practice show that beginners haggeb problems in adjustment to helm
position than to main sail or jib position, which a logical result of aforementioned bad
orientation, since helmsman is exactly the persoecting the boat and having he biggest
responsibility, while sailors on main sail and gbe following him and are adjusting sails to
his direction of sailing. The same reason makeslement as heading up difficult for
beginners, because it is necessary to determingdinéto which sailing up wind is possible.
Also, it is proven that in every competitive saglicourse, two thirds of total racing time is
spent on sailing upwind (Callewaert et al, 20145 hot much different in teaching of sailing,

which makes it difficult to concentrate, especiddly beginners.

Prlenda, N., Oreb, L., & Vujci¢, D. (2018). Buoy as a tool in teaching basic elements of sailing. Sportlogia,
14 (1), 47-58. doi: 10.5550/sgia.181401.en.pov

Page 53.



adminko
Typewriter
Page 53.


It is interesting to notice that results achieved control group show expected
difficulty for sailboat positions (helm, main sajib). These results are especially interesting
when compared to the experimental group, in whixdéimenees were subjected to teaching
using buoy range, and the ratio of average scoessaompletely changed, showing highest
results for element heading up on main sail andnhgbsition (Table 1). So, the biggest
differences in arithmetic means between the twaigscare for elements heading up — main
sail (0.39), heading up - helm (0.37) and jibingetm (0, 34).

Univariate analysis of variance confirmed thateti#nces between the two groups for
these three variables are significant at signittealevel p = 0, 05, and also showed that the
two groups are significantly different for variableacking — helm and heading up - jib.

By means of discriminant analysis significant difiece was determined (significance
level of 2 test lower than 0,01) for the sailing techniqeef@rmance between control and
experimental group (Table 2), in favor of experita¢rgroup which is positioned on the
positive pole of discriminant function (Table 4)or@elations of variables to discriminant
function (Table 3) confirmed the results of uniadei analysis of variance and showed that
five mentioned variables have the biggest projectia discriminant function and that these
are exactly the ones making the greatest differéet@een the two groups of examinees.

Based on the results achieved we can concludesiparimental group is superior to
the control group, especially on more demandingneldgs of sailing technique such as
heading up, and on the more demanding helmsmatiqggggsherefore we are certain that we
can claim these results to be the consequenceoyf faunge application. From the perceptual
area, sailing is a sport that requires a high le¥elisual stimulus perception (Manzanares et
al, 2015). The most important role of buoy ranggésiselp in understanding of sailing space
to beginner, and facilitating orientation to then@i(Oreb, 2000). Intelligence and attention
underlie learning (Alexandru & Gloria, 2015), usibgoy range we help the beginner to pay
attention better and we enable him to concentnatieasic maneuvers in directing the boat, or
in adjusting the sails. The biggest problem foridbasailing school attendants, as we
mentioned before, is spatial disorientation andbekeve that it is the very problem evident
in control group. Therefore we can conclude thaiybtange has successfully lessened the
confusion in heads of experimental group examingbgh is result of loosing of spatial
orientation, and is mainly evident in helmsman whoesponsible for adjusting of angle of
sailboat in relation to the wind. It is also possilbo assume that using the buoy range
increased the interest in examinees for trainingnduhe teaching.
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Results achieved through this research are diffital compare to the existing
knowledge. Namely, although in the last two decadesiber of scientific researches in
sailing is significantly increased, (Felici et 8099), there are very few facts that are directing
to the research revealing optimal methodical pracesiand tools, and accelerating process of
teaching and learning sailing skills. One of thoaee researches was conducted by Oreb
(1984), but in agnate sport, windsurfing, in whgymthetic learning method has shown to be
superior to analytic method. Almost thirty yearsegfin his doctoral dissertation Prlenda
(2012) is researching effectiveness of differeaching models in windsurfing. His research
is partially concordant to this one. Shortly, aligb in that research experimental group
examinees using buoy range show higher averagestimain control group examinees, those
differences were not statistically significant. Aat explains it by stating that in the first days,
when student is making his first steps on the wiridsoard, he can be more concentrated to
the demand not to step out of corridor (range)ntha is to the performance of assigned
element, and in that case buoy range can beconwrldigy factor in some individuals,
instead of help. He is also sure that significanéebuoy range is increasing with the
advancement of the student and that the full rbleuoy range would be evident in the further
course of instruction.

Although mentioned researches were conducted inatfiate sport, nevertheless,
movement structures are completely different and not surprising that the results are not
completely concordant. To conclude, achieved result showing applicability of buoy range
in teaching beginner helmsman, especially in mamahding technique elements such as
heading up in sailing. Although some advancemertvident in other elements too, it is not
big enough to be considered significant. Such teswill facilitate future planning and
programming, and in the end even organization dfngaschools, thus accelerating the
teaching and instruction process. Further, ingtaleof buoy ranges in the areas where longer
period of time is needed, for example due to thattgewill be therefore carried out only for

learning of more demanding elements (heading up). et

CONCLUSION

The research was carried out on two groups of ena@asi (experimental and control
group) on which two different methodic approacheteaching of sailing skills were applied.
One group (control) was subjected to standard ambrto teaching without using buoy range

as a teaching tool, while the other group (expemiae was taught entirely by applying
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assignments on buoy range. It is important to roerttat to all the examinees this was first

encounter with sailing. Considering all analyzesduits, it is possible to conclude that buoy

range as a methodic tool has significant influeaneghe amount of acquired knowledge of

sailing skills. Also, based on the results achiewed can conclude that buoy range mostly
affects the speed of acquiring of the most demandiements for a beginner such as heading
up. It means that in beginning phases of sailifgpetsuch ranges can be omitted (due to the
difficult conditions during installation of suchnmges and with aim to reduce time loss) and
installed only in days when more difficult elemeate taught. It should be mentioned that
both these groups trained in ideal conditions withd constantly between 4 and 6 knots and
sea, due to the islands surrounding it, was calslightly rough. Because of the mentioned

reasons, a question arises, would these resuttaut@an favor of model using buoy range be

more evident in situation of open sea ( fear ofnown, waves etc.), or would stronger wind

facilitate orientation and with it lessen the diéfeces between the two groups.
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SAZETAK

Cilj istrazivanja je utvrditi @inkovitost plut@ga kao metodikog pomagala u poduci i
ucenju osnovnih elemenata jedrenja. Analizirane elgmgedrenjacinili su prihvacanje,
letanje, otpadanje i kruzenje na tri raite jedrilicarske pozicije (kormilo, glavno jedro i
flok).

Istrazivanje je provedeno na uzorku od 178 studekamezioloSkog fakulteta koji su
bili podijeljeni u dvije grupe (kontrolna i eksparentalna). Ispitanici eksperimentalne grupe
bili su podvrgnuti poduci uz pomaazlicitih poligona plutaa dok su ispitanici kontrolne
grupe bili podvrgnuti klaghoj poduci (bez primjene poligona pldég. Proces potavanja
proveden je u trajanju od 7 dana na jedrilicamaatiflan 19. Podavanje te vrednovanje
jedrilicarskih elemenata provele su osobe s dugogodiSrgkusivom u poduci jedrenja.
Deskriptivnom statistikom ut@#na je razlika u kodini usvojenog znanja primjenom dvaju
modela denja jedrilicarskih vjeStina. Rezultati ukazuju na viSe ocjespitanika kod
eksperimentalne grupe gotovo u svim elementimalijéahske tehnike osim kod elementa
letanje-flok. Jednosmjerna analiza varijance pokaze da su te razlike zdajne na poziciji
kormilar u elementima prihvanje, otpadanje i kruzenje, poziciji glavnho jedmlement
prihvacanje te poziciji flok také@er element prihvéanje. U daljnjoj analizi diskriminacijska
analiza potvrdila je zn&ajnu razliku po koliini usvojenog znanja jedrilarske tehnike
izmefu dviju analiziranih grupay’ = 47,73, p = 0,00).

Na temelju dobivenih rezultata autori zakijyu da poligon plutéa zna‘ajno utje’e

na kolcinu usvojenog znanja jedrdfarskih vjestina.

Klju éne rijedi: poligon pluta'a, metode patavanja, jedrilcar, Skola jedrenja, pdetnik
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