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ABSTRACT

Introduction. The improvement of a learning process through transferring a skill already acquired to another one which is
being learnt is one of the factors contributing to increasing the effectiveness of teaching. The aim of this study was to compare
the effectiveness of teaching performed on the basis of two plans, i.e. a traditional (intuitive) one and a network one. Methods.
A pedagogical experiment covering 13 weekly sessions of self-defence elements were taught. The control group was taught ac-
cording to an algorithm developed in a traditional (intuitive) way, whereas the experimental group was taught according to
a algorithm developed on the network model. After the sessions had been completed, five experts evaluated the acquisition
level of three randomly selected elements. The results obtained by 32 men (average age 21.29 + 0.76 years) from the experimen-
tal group and 32 men from the control group (average age 21.18 + 0.87 years) were analysed statistically with the Student’s #-test,
two-way analysis of variance (ANOVA) and the Fisher post-hoc test. Results. The experts did not differ in evaluating both
groups (p < 0.05). Moreover, no interactions were revealed (p < 0.05) between the method of planning the teaching programme
and the experts who evaluated the acquisition level of the taught elements. The only significant difference between the experi-
mental group and the control group was observed in the method of planning the teaching programme, according to which
self-defence elements were taught (p < 0.01). Conclusions. The acquisition level of the taught self-defence elements according
to the algorithm developed by basing it on the network model turned out to be significantly higher than in the case of those
elements taught in the traditional (intuitive) planning process.
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Introduction

Progress, within the process of learning, depends on
a number of factors which determine the speed, quality,
durability and flexibility of acquiring motor skills. These
determinants may be divided into two groups. The first
one includes external conditionings which cover every-
thing that exerts influence on a student. The other one
consists of the individual, physical and mental capaci-
ties of every learner [1]. As far as external conditionings
are concerned, one of the determinants is the planning
of a teaching programme. To bring about the expected
results in the form of acquiring new skills in the best
possible way, the manner and scope of this activity
ought to take into consideration, inter alia, the existing
similarities between them. This makes it possible to use
positive transfer, which occurs when material mastered
in one context positively influences the course and the
final result of learning other material in the same or
different context [2, 3].

So far, research on transfer was concerned with
various aspects of motor functioning of a human being
[4, 5], including learning motor activities from different
sports [6, 7] as well as within the same one [8]. The
practical meaning of this research makes it possible to
assume that implementing transfer into teaching will
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facilitate and improve the process of learning multi-el-
ement and complex activities such as self-defence. Most
often, while conducting such sessions there occur time
limitations and learners’ expectations of fast progress.
It may seem plausible to improve this process through
making use of positive transfer. However, knowledge
of the connections between the taught elements is in-
dispensable. It is a hard and intricate task indeed. What
is more, a traditional way of planning which draws upon
the knowledge, intuition and experience of coaches is
not very effective. Therefore, researchers are looking
for better methods of optimising this process [9]. One
of them is the critical path method (CPM) [10], which
makes it possible to reflect the connections that occur
between taught elements. The use of this method makes
it possible to point out which activities, having been
acquired in the teaching process, may be followed by the
other ones as well as which activities may be taught
simultaneously [11].

As such, the aim of the study was to compare the
effectiveness of teaching self-defence elements according
to two methods of planning a teaching programme, i.e.
traditional (intuitive) planning and network planning.
Experimental research was used to test whether the op-
timisation of a plan at introducing particular elements
of self-defence, in the course of teaching, facilitated
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better acquisition. This would be confirmed by an eva-
luation of the elements taught to the subjects in the
experimental group (using a teaching process based
on the network method), which was expected to be
marked higher than in the evaluation of the subjects
from the control group (using a teaching process based
on the traditional method). This hypothesis is based on
the assumption that network planning, already tested
in other areas including teaching, will contribute to an
increase in the effectiveness of teaching self-defence
elements.

Material and methods

Random male subjects were divided into two groups,
i.e. a control one and an experimental one. Each of the
groups consisted of four teams in which the training
sessions were carried out. The selection methodology
of the experiment and the selection criteria are pre-
sented in Figure 1.

In the pedagogical experiment, which lasted for 13
weeks, the subjects had to participate in 45-minute
weekly taekwondo sessions during which, apart from
traditional techniques, elements of self-defence were

Initial criteria
* no previous participation in sessions of combat sports and martial arts
+ taking part in the physical fitness test

/\_

Control group n=63 Experimental group n=61
Traditional model Network model

Final criteria
* active participation in all sessions
« taking part in the final test

( Control group n=32 ) ( Experimental group n=32 )

Figure 1. Methodology of subject selection

Table 1. List of taught self-defence elements

Element

number Element name
1 Defence against a grab by one hand 1
2 Defence against one-hand grab by clothes 1
3 Defence against two-hand grab by clothes 1
4 Defence against hair grab
5 Defence against two-hand rear choke
6 Defence against a front grab by both hands 1
7 Defence against a rear grab by both hands
8 Head release from a side grab
9 Defence against a grab by one hand 2
10 Defence against two-hand grab by clothes 2
11 Defence against a front grab by both hands 2
12 Defence against a front grab by both hands 3
13 Defence against one-hand grab by clothes 2

taught (Tab. 1). The amount of time devoted to mas-
tering self-defence techniques during one session was
between 5 and 10 minutes and depended on the num-
ber of elements taught as well as on circumstances that
resulted from the teaching process, i.e. teacher-learner
interactions.

The control groups’ self-defence elements (Tab. 1)
were taught according to an algorithm developed pri-
or to the experiment which was based on observing
taekwondo sessions (Tab. 2). The planning method
used here may be called a traditional (intuitive) one be-
cause it mainly draws upon the skills and experience
of coaches as well as on general programmes including
requirements for particular degrees of advancement
(gup, dan).

The first stage of developing the algorithm of metho-
dological conduct for the experimental group was to
find out the connections between the taught elements
(Tab. 1). It consisted in defining which element or ele-
ments might be taught directly after acquiring a par-
ticular element or in parallel with it. The criterion ap-
plied for determining the order was the structure of
techniques and their level of difficulty. Then those

Table 2. Algorithm of teaching self-defence elements* in the control groups

Session number I II 111 1A% A\ VI VII  VIII IX X XI XII  XIII
1
3 2
Elements taught 6 4 X 3 4 2
during particgular sessions* 9 / 8 - 10 o 3 - > 4 8 - -
10 13 13 11 6 13
11 12
12
Number of elements 7 4 2 B 3 3 4 _ 3 1 1 B B

taught during sessions

* elements are numbered consecutively as in Table 1.
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Figure 2. Network model of teaching
the self-defence elements

Key:

The earliest moment after

which it is necessary to begin
the element realisation
“-.____‘

connections were projected with the use of the critical
path method. The model constructed in this way was
completed with the number of sessions necessary, ac-
cording to experts, to master the particular elements
by the examined group. This number was determined
through consultations with three coaches with the 6™
dan and over 20 years of coaching experience. With
the use of arrows, the created network determined the
process of teaching particular elements and pointed to
their order, i.e. those which may be taught simultane-
ously and those that can be implemented only after
acquiring other elements. The arrows only point to
a consequence; their length, shape and structure do not
represent any kind of magnitude. Every activity (in this
case the process of teaching a given element) is always
determined by two occurrences (areas) indicating the
beginning and the end of teaching. In order to embark
upon teaching any element, it is indispensable to finish
teaching all the preceding elements (Fig. 2). Based on
this model the algorithm of teaching self-defence ele-
ments in the experimental group was developed (Tab. 3).

__________ » Apparent connection

—p  Critical path

The latest moment after
which itis necessary to 9
begin the element realisation

Taught element number
(elements numbered as in Table 1)

-2- ‘Number of sessions during
which a particular element
ought to be taught

The algorithm was elaborated upon according to bound-
ary conditions which are set by (1) the order of teaching
elements, (2) the possible number of elements taught
during the particular training sessions and (3) the time
necessary to learn the elements. Within these criteria
the elements of the programme were grouped so that
their number at each session did not exceed five. The
implementation of more elements in particular sessions
(aimed at shortening the teaching time) would require,
as the pilot studies revealed, more time devoted to their
teaching at each training session.

The final stage of the study was to evaluate the level
of the acquisition of the self-defence elements (i.e. the
dependent variable) by the students. It was conducted
by five experts with the 1*dan in tackwondo. Three
randomly selected self-defence elements were evalu-
ated on a scale from O (not mastered) to 10 (mastered
very well).

After the experiment the results of those who had
met the required criteria were analysed. The average
age of those subjects from the experimental group was

Table 3. Algorithm of teaching self-defence elements in the experimental groups

Session number I II 111 v \Y vl vl VII IX X XI  XII XII
1 2 2 2
£l b 5 5 6 6 3 3 3
ements taught | g8 8 11 11 4 4 7 7 - - - -
during particular sessions*
9 9 12 12 10 10
13 13 13

Number of elements
taught during sessions

* elements numbered as in Table 1.
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found to be 21.29 years (SD + 0.76) (N = 32), while
that of the control group was 21.18 years (SD + 0.87)
(N = 32). The Student t-test was applied to find out if
there were any differences between the groups in body
mass, body height and the results of Pilicz general fit-
ness test [12]. As far as the effectiveness of teaching is
concerned, two-way analysis of variance (ANOVA) and
the Fisher post-hoc test were used to evaluate it.

Results

The experimental and control groups did not dif-
fer significantly (p < 0.05) in body weight, body height
and the results of the general fitness test which con-
sisted of three parts: the standing long jump, 3 kg med-
icine ball throw and a zigzag run (Tab. 4).

The results of analysis of variance (ANOVA) revealed
significant differences (effect Method; F; 3,0 = 19.02,
p < 0.001) between the average values of the evalua-
tion variable depending on which method was used to
plan the sequence of the taught elements. It means
that the subjects learning with the use of the network
method mastered the elements better than their coun-
terparts from the control group. Furthermore, there
occurred significant differences (effect Expert; Fy310=
4.78, p < 0.001) between the experts in evaluating the
elements taught. In addition, the influence of the method
of planning the teaching programme on how well the
self-defence elements were mastered turned out to be
dependent on the expert (effect Method*Expert; Fy.30
=2.88, p < 0.05).

Revealing the differentiation between the average of
the experts’ evaluations required in-depth analysis
in order to find out which of them differed from one
another and if it was possible to indicate a homogeneous
group. The results of the Fisher post-hoc test revealed sig-
nificant differences between the average of evaluations
by expert no. 1 and the other experts (Tab. 5). In this way

Table 4. Characteristics of the examined groups

Parameter Group* ¥+ SD t P
gt L o o
LT e o
s LS o o
il teow () C dozzaisy 1478 0144
Zigagrun () & 2262170500 0.827

C 22.73+2.10

* E — Experimental groups (N = 32); C — Control groups
(N = 32); **p = level of statistical significance

Table 5. Unanimity of experts’ evaluations.
Probabilities for the Fisher post-hoc test

Expert 1 2 3 4 5
1 0.000 0.019 0.000 0.005
2 0.240 0.674 0.502
3 0.111 0.614
4 0.275
5

Table 6. Two-way analysis of variance of the level
of mastering the self-defence elements evaluated
by the four experts

Source SS MS F (df) p*
Method 791 791 746 (1,248) 0.007
Expert 3.32  1.11 1.05(3,248) 0.373

Method/Expert ~ 4.45 148 1.40 (3,248) 0.244

SS — sum of squares, MS — mean square
* p —level of statistical significance

a uniform group of experts was selected (N = 4) and their
evaluations were once again analysed statistically.

No significant differences (p < 0.05) were revealed
between the average of the experts’ evaluations. There
was also no interaction (p < 0.05) between the Method
and Expert factors. Moreover, the results of the first
analysis, in which the evaluations of all five experts
were taken into consideration and where significant
differences were observed between the groups as far
as the method of planning the teaching programme was
concerned (p < 0.01), were confirmed (Tab. 6). The sub-
jects taught according to the network plan mastered
self-defence elements better (¥ = 7.71; N = 4) than the
men from the control group (¥ = 7.20; N = 4), who
were taught according to the traditional plan.

Discussion

All teaching plans ought to serve as a guide due to
the fact that some events are unpredictable and can-
not be planned [13]. As such, it is important to be able
to make decisions interactively [14, 15]. It is for this
reason that network planning focuses only on system-
atising the main elements (techniques, actions) and
does not interfere in the way sessions are conducted,
leaving such issues up to the teacher. It is the teacher
who, upon seeing their specific learners and the motor
abilities they have, ought to select the proper auxiliary
exercises [16]. The development of plans that combine
the teaching content in both combat sports and martial
arts with an application of the critical path method
was the subject of modelling in a theoretical dimension
[17, 18]. However, no experimental research comparing
the effectiveness of teaching in accordance with net-
work and traditional planning has yet to be done. Only
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a few practical studies comparing the effectiveness of
teaching based on various plans were carried out in
swimming [19] and windsurfing [20]. The authors of
those works stated that teaching according to the net-
work plan was more effective than according to the tra-
ditional plan. This is confirmed by the results of this
study. Male subjects who were learning self-defence
techniques through network planning mastered them
better than those who followed traditional planning
(p < 0.01). Thus, the hypothesis stating that a teaching
process based on the network plan is more effective than
one conducted in a traditional way was confirmed.
Despite being split, the teaching method presented in
this study is based on a linear sequence set of similar
movements taught in a linear set. They are combined
with the use of the same element of the performed mo-
tor task, e.g. with a lever (in the model presented in
Figure 2 these elements were marked with the following
numbers: 2, 9, 4). A positive transfer of those elements
was predictable since they represent the same type of
movement structure. In addition, another factor af-
fecting the level of mastering various motor tasks is
the teaching algorithm itself [21].

The main factors distinguishing both methods were
the order of implementing the new elements (actions,
techniques) and their interval placement. In the net-
work model, the order of taught techniques that made
up the whole teaching programme were dependent on
such assumed criteria as the structure of movements
and their level of difficulty. Using this analogy as a basis
makes it possible to transfer a part of the representa-
tion of one skill to another [22]. This is opposite to the
traditional model, where knowledge, skills, intuition
and the experience of coaches were the decisive factors.
An important thing is that coaches pay less attention
to long-term planning instead concentrate on current
session preparation [23]. In comparison to the tradi-
tional method, the application of the network plan-
ning method was restricted by a complex structure of
the model. This structure requires the use of a specialist
to carry out an assessment that would make it possible
to find out what connections occur between each of
the taught elements according to assumed criteria. It is
essential to be aware that a plan developed in this way
is not an end-all solution. It is only an optimised solu-
tion based on the available information and it ought
to be modified and improved during the course of its
development.

The point of the majority of studies on transfer is,
as Hoffman indicates [24], to confirm the elaborated
assumptions of a number of theories on teaching and
learning conducted by means of examinations carried
out in laboratory conditions that are far from the realis-
tic conditions in which these phenomena occur. The
teaching approach suggested in this study goes beyond
laboratory settings and shows a way in which, in natu-
ral conditions, it is possible to increase the effective-
ness of instruction along with lowering the time and
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effort applied in the teaching process. It is worth high-
lighting that the optimisation of the sets of motor ac-
tivities put forward in this study does not interfere with
the teaching method used in each of the particular
elements. A teacher can exert some influence both in
the way of communicating [25] and teaching the ele-
ments [26]. The study shows that hitherto, the selec-
tively analysed concepts of transfer [27], interference
[28], reminiscence [29] and the strategy of teaching [30]
can occur simultaneously in the process of teaching
and learning.

Conclusions

1. The level of mastering self-defence elements taught
according to an algorithm developed on the basis of the
network model was significantly higher than in the case
of elements taught according to the traditional (intui-
tive) plan.

2. Teaching based on the network model, which takes
into consideration the structure of the taught elements
and their level of difficulty, makes it possible to im-
prove the learning process providing a positive transfer
from elements previously mastered to those which are
being learnt.

3. The development of teaching algorithms exempts
coaches from having to analyse when to embark upon
teaching a particular element and allows them to con-
centrate more effectively on how to teach it.
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