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ABSTRACT

The main objective of the study was to determire ithpact of immediate verbal
feedback on swimming effectiveness. Swimming eifectess was expressed in the
subjects reaching their objective, i.e., maximumnswing velocity. The study
involved 64 subjects divided into two groups (exmental group n=32; control
group n=32). Two measurements — initial (pre-test)l final (post-test) — were
conducted. The subjects swam a distance of 25 nt érawl at maximum velocity.
The experimental groups received immediate verbabllback focused on stroke
lengthening, as a shorter stroke lengthregarded as the most common reason
behind lower swimming velocity. From this perspeetilengthening the stroke is
important due to its relation with mechanics ancergatics in all styles of
swimming. The control group received no verbal fessk. All tests were recorded
via video cameras (50 sampléy.sThe analysis of the kinematic movement
parameters (horizontal average swimming velocitgrolbm, time achieved over
15m) was carried out by means of the SIMI Realitgtioh Systems 2D software.
Analysis of variance with repeated measurements avitukey’s test demonstrated
statistically significant difference$<0.05) in the tested groups in the case of the
kinematic parameters measured in the study. Imrteediarbal feedback (IVF)
caused an increase of the average horizontal swighwelocity by 2.92% (0.04
m-s%). Consequently, the average time needed by thenmeis to cover the
distance (15m) decreased by 2.94% (0.36s). Thétsesanfirmed the effectiveness
of the proposed method of teaching and improvirggaWwimming technique using
IVF.

KEYWORDS didactic communication, verbal information, immedigeedback, swimming

Introduction

Learning and teaching, as well as the process pfawing motor skills, are associated with constant
processing of information both during motor actest and after these activities have been completed
(Adams, 1971; Schmidt 1975). Those making movemeusive (input) and process information available
in their environment in order to make specific ma&sponses (output). The conditions in which irtiials
perform a given motor task and the quality of infation they receive have a major influence on the
ultimate performance of a motor task (Schmidt & L2@05). It is commonly accepted that learners and
those improving their motor skills are helped bymented feedback complementing intrinsic feedback
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(Magill, 1994). In the past, scientists have anadlythe performance of motor tasks with regard ¢allhack
and have stressed its benefits (Adams, 1987; Ma&fibl; Wulf & Shea, 2002). The information prowde
via senses is usually divided into information &tae before a movement, the so-called feedforwanadt
available as a result of the movement, the so@¢déedback (Schmidt & Lee, 2005). Taking into actou
the provenance of feedback, scientists divide tb imtrinsic feedback and extrinsic feedback. hgic
feedback, also called inherent feedback, is sensdrmation emerging when a movement is made
(Schmidt & Wrisberg, 2008). Its source may be ledabutside the body (exteroception) or inside theyb
(proprioception). Extrinsic feedback, also knownaagmented feedback, emerges after a movement is
completed and is provided by an external persomakes it possible to control a motor task by mexres
teacher’'s remarks, the indication of a timer, ovideo recording of the task in question (Schmidt &
Wrisberg, 2008). Examples of augmented feedbacak iatdude verbal remarks from the coach or teacher.
Augmented feedback serves important functions whetor tasks are performed (Schmidt & Lee, 2005).
First, it can provide the learner with informatiabout the performance of the motor task in questitws is

an informative function. Second, it can perform atiwating function. It can motivate or activate iWiduals
through the performance of a motor task that seewe interesting. Third, there is also a reinfagcin
function, which encourages the individual perforgnithe motor task to repeat the task correctly, or a
punishing function, preventing actions not confargnito the motor task pattern. Teachers may provide
reinforcement both in a verbal and non-verbal foeng,, through their facial expressions or bodylege
(Annesi, 1998; Silverman, Woods, & Subramaniam,8)99he effects of augmented feedback not only
depend on its relevance or type, but also on @&gquency, precision, volume, and duration (Magi@i94;
Wulf & Shea, 2002). With regard to the criterion tohe, feedback can be provided immediately after a
motor task has been completed (immediate feedbarckfter some delay (delayed feedback) (Schmidt &
Wrisberg, 2008). In addition, there is concurrezgdback provided while a motor task is being peréat
(Schmidt & Lee, 2005).

The present study refers to the processing of mmdtion using feedback. It explores the use of derba
transmission of information between the teacherthedearner, as verbal information is the mostative
form of transmitting didactic information (Kulik, idik, 1988; Munzert, 1994; Landin, 1996; Zatd 989,
2010). In the present study, verbal information vpaepared in accordance with the criteria of the
information theory and, thanks to the availablehtetogy, was given to the learner in real time —
immediately. Immediate verbal feedback reducesremm a motor task and eliminates the risk of these
errors, serving a preventive function (Marteniug7@&; Lee, Swinnen, Serrien, 1994). As a resultetiners
are not recorded in long-term memory. This is @éld in an effective performance of motor tasksletay
in receiving the information causes changes, besdhaffect long-term memory, in which informatien i
often permanently recorded after it has been pseckgMarteniuk, 1976; Lee, Swinnen, Serrien, 1994)
Thanks to the solution proposed in the study —gusmmediate verbal feedback (IVF) — information den
delivered to the learner immediately. Thus far,mayio communication barriers during swimming lesson
classes, this has been difficult. The IVF methoespnted here can be used in the teaching of thersing
technique and the process of improving the streabiiiswimming strokes. This suggests an improvenment
swimming effectiveness by overcoming communicatimariers, providing the learners with immediate
information and, consequently, creating a correatomhabit. This is subordinated to a search ferrtiost
effective method of improving and teaching comgiexnan motor tasks, including the swimming technique

Effectiveness is considered to be a factor leatbrthe achievement of an intended objectiVeran,
1981J). In the present study, the objective for the satg was to maximize the swimming velocity (minieniz
the time needed to cover the distance in questidmng.assumption was that the planned objective advbal
achieved during tests conducted as part of theystatven the conditions of the experiment (testatise,
swimming at maximum velocity, and test sample), tigective was achieved when a change in the
swimming velocity was recorded at the final measwet (post-test) in comparison to the initial
measurement (pre-test). The effectiveness was mezhdoy the following diagnostic tools: average
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horizontal swimming velocity over a distance of 1&nd swim time over the distance (kinematic pararset
of swimmers’ movements).

Objective of the study, the hypothesis, research gstions

The objective of the study was to determine theaichpf immediate verbal feedback on swimming
effectiveness. The achievement of the objective Wwased on a verification of the hypothesis. The
assumption was that immediate verbal feedback wbakk an impact on swimming effectiveness. The
following research questions were asked to vehéhypothesis:

1.How does the average horizontal swimming velocityra distance of 15m change with the influence
of immediate verbal feedback?

2.How does the time needed to cover a distance of dtange with the influence of immediate verbal
feedback?

Methods

The experiment was carried out by means of thellphgroup technique involving two comparison
groups (control — C; experimental — E) as well asegperimental factor — independent variable —enes
only in the experimental group. Two measurementstial (pre-test) and final (post-test) — were reads
was a comparison between the control and the erpatal group with regard to the influence of the
experimental factor. The studied parameters weedyaed in the Research Laboratory for Movement in
Natural Environment, which has a Quality Managentatificate, ISO 9001:2009.

Selection of the study groups

The study involved 64 individuals. The subjectshaf study were non-training males aged between 20
and 23. They were selected for the study on thes ledighe following similarity criteria: a) masteof the
standard swimming technique reflected in each swénsrpersonal best over 25m measured before the mai
tests; b) somatic parameters, which became antolgjgremise testifying to the subjects’ similartgial
with regard to generating propulsion influencinge ttkinematic parameters of the stroke cycle;
c) age.

The assumption made in the study was that the gitaiyps, (C) and (E), could not differ with regard
to the subjects’ standard swimming technique, desdras the time the subjects needed to swim antist
of 25m, measured before the main tests. A Studete'st carried out as part of the study did not abaay
statistically significant differences between th®ups, which confirmed their equality<0.05, p>0.05,
t=-0.142; df=62).

In addition, in order to make the groups equaleinms of the subjects’ somatic characteristics, the
assumption was that the standard deviation coulthe@greater than 10% of the average height (THble

Table 1. Characteristic features of people takiag im the study (control group and experimentaligy)

group n Feature Age Body height ~ Body weight

(vear) (m) (kg)
32 X 20.4¢ 1.7¢ 74.97
C SD= 0.67 0.06 9.58
10%X 0.1€
32 X 20.53 1.80 74.31
E SD+ 0.92 0.0€ 6.72
10%X 0.18

10%X — Condition of equality of the study groups in teraf their somatic features.
Source: own study.
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The similarity in the criteria suggested a simitaptor potential of the subjects. Thus two uniform
groups were formed: a control group (n=32) andx@eemental group (n=32).

Method of preparing verbal information

Before the experiment proper began, verbal feedbadkbeen prepared and verified. The aim was to
prepare an appropriate verbal message that woukhexstroke length, as it is believed that the most
frequent cause of a decrease in swimming velosity decrease in stroke length (Craig et al., 1B8%; &
Guimaraes, 1983). Therefore, adjusting and coirigpthe stroke length, which are related to medsaaind
energetics in all styles of swimming, became arcibpf interest for the authors. Since auditoryception
is limited in the reception of information in susituations (Lee, Swinnen, & Serrien 1994), thecite of
verbal feedback was verified. The verification vased on the criteria of efficient didactic comnuation:

1. The semantic criterion concerning the meaningeohs used in verbal feedback. This means that the
meaning of the message could not differ from thapsecof the term attributed to the subject. The agss
transmitted had an identical meaning for the leaamel the teacher. 2. The pragmatic criterion, tviiédkes
into account the physical capabilities of the indiial performing the motor task in question. Tisawvhy the
level of the study groups was made uniform in temwhstheir mastery of standard technique. 3. The
researchers took into account the structure of mumamory. Short-term memory can absorb a limited
amount of information, i.e., 72 (Miller, 1956). %\ it is important to reject unnecessary inforprati
transmitted to those performing the tasks. 4. Ia thspect, the researchers used a metaphor tieatiyli
captures movement. This led to the formulation ofeabal message of “reach farther with your arm,”
referred to in the study as verbal feedback (inddpet variable). Given the fact that this inforroatwas
discrete and was transmitted during swimming, iswategorized as immediate (Schmidt & Lee, 2005).
Since the information was transmitted verballyyés treated as verbal information. The verbal ngEsgsa
guestion was positively verified in pilot studieggafar & Szczepan, 2012). Verbal feedback in the third an
fourth tests (post-test) was transmitted to theegrgental group by one experimenter.

Research procedure

The study consisted in four tests involving frordvel starting from a stationary, prone position in
water. The first and second tests (pre-test) ferabntrol and the experimental group involved swingm
25m at maximum velocity without the subjects rergvimmediate verbal feedback focused on stroke
lengthening. The third and fourth tests (post-tést)the experimental group involved swimming 25tn a
maximum velocity with the subjects being given intlia¢e verbal feedback focused on stroke lengthening
(independent variable). In these tests, the cogmmlp received no immediate verbal feedback. deoto
minimize the effects of fatigue, the subjects perfed all tests with the pulse at rest measurethénfitth
minute after a 15-min warm-up.

In order the collect the data related to the kint&rarameters of the swimmers’ movements (average
horizontal swimming velocity over a distance of 18he swim time over the distance), the subjecteewe
filmed. All tests were recorded at a frequency of 50 frasiesdy means of analog video camera
(GR-DVL9800, JVC, JapanThe camera was fixed in the middle of the swimnpogl above the water.
This made it possible to record the analyzed dtstaof 15m covering the so-called clean swimmingezon
(with the exception of 5-m start and finish zon¢shath ends of the swimming pool). The real spatial
dimensions were determined by means of a coordisgdéeem using two markers contrasting with the
environment placed at thé"@nd 28 metre of the pool. They were used to identify soecalled clean
swimming zone. A marker contrasting with the enviment and making it possible to follow the movement
of the subjects’ bodies was placed in the middleaath swimmer’s head (Plagenhoef, 1971). The cefter
the head in the sagittal plane corresponds to atgocated on the temple near the acoustic foramen
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(Zatsiorsky, 1998). Additional illumination (600xduwas provided for the test site. Each test tolalcgin
water at a unified temperature of 27 °C. Figureesents a diagram of the experiment.

P
s = m o3 2 & % x@pE o2 @ ¥ ¥ ® ¥ 5 ® 3 3 & ®m § ® & &3 & & &o® & @ = P
axis of motion

C: camera E: expgrjmenter IFV: immediate verbal feedback
M: 15m zone markersP: participant

Figure 1. Diagram of the measurement track
Source: own study.

Research device

A prototype of a waterproof, wireless
communication device was used in the study. This
made it possible to transmit verbal feedback
between the experimenter and the subject.
Installation of the device by the subject involved
placing a waterproof receiver on his swimming
goggles strap and putting on waterproof earphones
(Figure 2a). The experimenter had a transmitter
with a microphone (Figure 2b). The sound was
carried by radio waves, and communication was

Figure 2. Waterproof communication system making i\tNIreleSS'
possible to transmit verbal feedback, a) a suhjgttt the

receiver, b) an experimenter’s transmitter

Source: own stud

The condition of swimming at maximum velocity

Since stroke length (m-stroReis an individual parameter depending on swimmiekpcity (Craig &
Pendergast, 1979), the subjects performed the destsiximum velocity; the condition was fulfilled@gble
2). In order to verify the reliability of task permance (swimming at maximum velocity), an assuompti
was made that the average swim time over the 25tesits 1 and 2 could not be greater than 10% of the
average time for the distance in tests 3 and 4t ishthe percentage of the average value of sivira bver
the distance in tests 3 and 4 in relation to therage value of swim time for 25m in tests 1 anda@ w
defined by the following equation (1):

t34
ts41, =100——=x100. (1)
12
At the same time, the assumption mobilizing thenswers to achieve maximum velocity (with a
tolerance of 10%) make the results achieved irsthdy comparable, at least in the sense of exeyimif
the current physical capabilities of the swimmers.
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Table 2. Results of swimming at maximum veloc  njethods  of assessing the kinematic movement
for the control and experimental groups

parameters
g The analysis of the kinematic movement parameters
No. g 3 No. g 3 (horizontal average swimming velocity over 15m, &im
2 S @ 2 N over 15m) was carried out by means of the SIMI Real
n bu J 0 bu! - i i
1 Cl 0.00 33 E1l 334 Motion Systems 2D software (SIMI Reallty Motion
2 c2 0.25 34 E2 043 Systems 2D; GmbH, Germany). During movement
3 C3 6.24 35 E3 -7.34 recording, all recommendations of the software pced
4 C4 -9.82 36 E4 3.81 were followed.
5 C1 -8.40 37 E5 -1.61
6 C2 -4.48 38 EG6 0.59
8 c4 -1.38 40 ES8 2.99 . . »
9 C1 219 41 E9 301 Velocity expresses a change in the body position
10 C2 -8.98 42 E10  0.44 overtime. The average horizontal swimming veloowgr
11 C3 -8.17 43 E11  9.13 15m was established on the basis of a direct asabfs
12 C4 1.75 44 El2 441 poyement using the SIMI Reality Motion Systems 2D
13 C1 9.06 45 EI13 -1.86 software
14 C2 -0.74 46 E14 4.90 )
15 C3 -1.83 47 E15 0.48
16 C4 -9.43 48 E16 6.42 _. .
17 c1 782 49 E17 0.70 Time over the distance
18 C2 1.97 50 E18 013 Time measurement for the 15m section (the so-
19 C3 1.70 51 E19 9:20  called clean swimming zone) was made on the bdsis o
20 c4 032 52 E20 9.83 direct movement analysis by means of the SIMI Reali
21 C1 3.30 53 E21 0.35 dIrect mov ysIS Dy Reall
22 C2 067 54 E22 -1.16 Motion 2D software with an accuracy of 0.001s.
23 C3 4.84 55 E23 -3.12
24 C4 -0.23 56 E24 0.15
25 C1 1.52 57 E25 6.00 Data collection
gg gg 11‘:351 gg Egg i-;g The values were achieved on the basis of the
28 Ca4 295 60 E28 592 following equations (2-5).: . .
29 C1 0.27 61 E29 1.72 The average value of swim time in tests 1 and 2:
30 C2 -6.21 62 E30 0.08 t, +1,
31 C3 -3.54 63 E31 073 t, = > (2)
32 C4 -1.05 64 [E32 254 o
The average value of swim time in tests 3 and 4:

t12/t34 (%) - The condition of swimming at,¥ t. o+t
(a value within the range between -10 and 10y =3 4
means that the condition of swimming at 34 2
maximum velocity was met).

Source: own study.

(3)

The percentage of the average value of swim timéh®distance in tests 3 and 4 in relation testésand 2:

— _ L,
ty4n, =100--34x100. (4)

12
The differences in swim times for the distanceests 1, 2 and 3, 4:
At=t, —t,, (5)

Methods of statistical analyses

Statistical analyses were carried out in the Siedissoftware (Statistica 9, StatSoft, USA) at a
statistical significance level af=0.05. The results are presented as average valodstheir differences
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established in the tests. In order to test stasiltyi significant differences between the studieabgs (C and

E) with regard to the parameters measured, theamgsers applied a non-parametric Studetitisst for
independent samples. In order to determine whetieestudy groups differed between tests 1 & 2 {pst)

and 3 & 4 (post-test) with regard to the studiedapweters, the researchers used analysis of variance
(ANOVA) with repeated arrangements. A post-hoc fukest to assess detailed differences between the
groups was conducted. The results are presented fiorm of Tables and Figures.

Results
Table 3. Inter-group differences of the studiedhpaeters assessed by means of a Studetes

Test

Parameter 1.2 (pre-test t df Significance
3.4 ggost—tes)t) (two-sided)
time to swim 15m (s) 1.2 1814 62  0.075
3.4 3.129 62 0.003
average horizontal swimmir 1,2 -1.743 62 0.086
velocity over 15m (m-} 3,4 -2.966 62 0.004

Statistically significant differences at arlevel of 0.05 < 0.05) are marked in bold.
Source: own study.

The Student’s-test showed statistically significant differentetween the groups: average horizontal
swimming velocity over a distance of 15m, the swimme over the distance (Table 3). This means that t
indicated parameters have a diagnostic value inctrgext of making comparisons between the study
groups.

In order to establish detailed differences betwiencontrol group and the experimental group with
regard to the analyzed parameters in tests 1 &i2Za% 4, the researchers performed ANOVA with répda
measurements with a Tukey’s test (Table 4a,b; Eigasb).

w0
E 1,40 13,0
5
2

= B
138 12,5

) o
23 o=
EERE 38 120
L o L O
> o ==}
= =8 -
c - -
= % 1.25 g% 11,
E £ -
3 £
B 1,20 H 11,0
c
o
N
s 11 10,
c

=i~ control group
1.10 10,0 imental
(pretest) (posttest) (pretest) (posttest) —5- experimental group
a b '

Figure 4. ANOVA with repeated measurements of &raye horizontal swimming velocity over 15 m andst)m
time over 15 min tests 1 & 2 (pre-test) and 3 §dst-test)
Source: own study.

Figure 4a shows changes in the value of the avdrageontal swimming velocity in tests 1 & 2 (pre-
test) and 3 & 4 (post-test). Statistically sigrafit differencesp<0.05) occurred between 1 & 2 (pre-test)
and 3 & 4 (post-test) (Table 4a). In the experirabgtoup in tests 3 & 4, the average horizontahswing
velocity over 15m increased by 2.92% (0.04Hy-sin the control group it fell by 1.05%
(0.02m- &) (Table 5a,b).
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Figure 4b shows changes in the value of the avdrageontal swimming velocity over 15m in tests 1
& 2 (pre-test) and 3 & 4 (post-test). Statisticalgnificant differencesp&0.05) occurred between tests 1 &
2 (pre-test) and 3 & 4 (post-test) (Table 4b).He experimental group in tests 3 & 4 (post-test)atierage
swim time over 15m decreased by 2.94% (0.36sheéncontrol group it increased by 1.04% (0.13s) [@ab
5a,b).

Table 4a. ANOVA anal with repeated measurementhefverage horizontal swimming velocity over 15m

Intra-object contrast tests
Type Il sum Mean

Source F p
of squares square
Differences between 54 1 0004 2495 0.119
measurements
Differences between
measurements by 0.023 1 0.023 12.9690.001
study group
Statistical error 0.109 62 0.002

Statistically significant differences at arlevel of 0.05 <0.05) are marked in bold.
Source: own study.

Table 4b. ANOVA with repeated measurements of tlexage swim time over 15m

Intra-object contrast tests
Type Ill sum df Mean

Source F p
of squares square
Differences between /4, 1 0432 2192 0.144
measurements
Differences between
measurements by 1.882 1 1.882 9.537 0.003
study group
Statistical error 12.233 62 0.197

Statistically significant differences at arlevel of 0.05 < 0.05) are marked in bold.
Source: own study.

Table 5a. Changes in parameter values in testgl Jpbst-test) in comparison with tests 1 & 2 ingeetages

Parameter Group N X SD+ Min Max
swim time over 15 mC 32 1.04% 5.64%  -9.98% 12.50%
(%) E 32 -2.94%  3.48% -12.52% 2.57%
Total 64 -0.95% 5.07% -12.52% 12.50%
average horizontalC 32 -1.05% 5.66% -12.36% 10.02%
swimming velocity over E 32 2.92% 3.42%  -2.54% 11.78%
15 m (%) Total 64 0.93% 5.06% -12.36% 11.78%

A negative result denotes a decrease in the valwntaverage of - n. A positive result denotesngneiase in the value
by an average of - n.
Source: own study.

Table 5b. Changes in parameter values in tests43(gost-test) in comparison with tests 1 & 2 (st} in units for
parameters

Parameter Group N X SD+ Min Max
C 32 0.13 0.76 -1.44 1.77
swim time over 15 m (s) E 32 -0.36 0.46 -1.72 0.30
Total 64 -0.12 0.67 -1.72 1.77
average horizontalC 32 -0.02 0.07 -0.16 0.13
swimming velocity overE 32 0.04 0.04 -0.04 0.14
15 m (m-8) Total 64 0.01 0.06 -0.16 0.14
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A negative result denotes a decrease in the valwntaverage of - n. A positive result denotesngneiase in the value
by an average of - n.
Source: own study.

Discussion

The objective of the study was to determine theaichf immediate verbal feedback on swimming
effectiveness. The authors also wanted to find thogefor supporting those performing motor taskenter
to increase the effectiveness of their motor perforce. The assumption was that verbal feedbackdwvoul
increase swimming effectiveness (as the intendgettibe). The results achieved in the study corditnthe
hypothesis. The most important discovery of thelstis the confirmation of the fact that verbal feadk
given immediately contributes to a correct perfanoeaof a motor task.

Stroke length control is an example here. Verbstrirction directed at stroke length elongation with
intention to prevent technique flaws in the tempspatial structure of swimming movements. If strok
length shortens while movement frequency remaichamged or decreases, the temporal-spatial steuctur
swimming is considered erroneous. It results indogwimming velocity (Ungerechts & Theismann, 1995;
Hay, 2002). That is why in the presented study ihiate verbal feedback was used to prevent thig erro
from occurring. In the experimental group in te8tsand 4 (posttest), the average swimming velocity
increased by 2.92% (0.04 mM)swhich means that the intended objective waseaelti. The results should
be a step in determining the significance in swingrof verbal feedback given immediately.

For many years, error elimination and correctioocpsses have been the teachers' role. it is epecia
possible due to immediate verbal feedback, whiclkemaemoving short-term memory errors possible.
However, immediate verbal feedback needs to beeplpprepared in order to use it purposely. Foppro
preparation, effective didactic communication (sefits, syntactics, and pragmatics) principles are
recommended. Other effective communication critar& number, frequency, and accuracy of informatio
transfer (Williams & Hodges, 2005). Additional efilon crucial to effectiveness of teaching and tpiag
motor actions is the content of information (MagilP94; Wulf & Shea, 2002). In the presented stuldg,
content of the transferred information was purppdshited due to the experimental conditions and th
immediate character of communication, which is wimnecessary data was reduced to minimum. Verbal
information prepared in this way was clearly unttsrd, consisted of a minimal amount of words, dvdis
possible to deliver it immediately.

Our work examined two aspects impeding the proadsteaching of swimming and technique
improvement.

Firstly, the interference in didactic communicatieiit is particularly noticeable when an exercise i
executed in an atypical environment, for exampleiater. The aquatic environment hinders the recef
information because a number of disruptive factsush as the distance between the teacher andaireet
or ambient noise, favor errors in a given exerciseis, the environmental factors make it hard o werbal
feedback to its full communicative potential in tipeocess of swimming acquisition or technique
improvement (Landin, 1996; More & Franks, 1996;a8a2010). It may also be challenging to immediately
eliminate or prevent (within short-term memory)oesras or before they appear.

Secondly, providing the learners with delayed fee#b- the fact that immediate feedback is part of
the error detection and correction mechanism has kstablished by numerous research works (Lek, et a
1994; Schmidt & Lee, 1999). It has been widely use@ one of the methods to reduce the numberaker
or prevent them from occurring. The authors of swaohks found that immediate verbal feedback indeed
helps reduce the number of errors and plays a ptieeerole. Consequently, erroneous patterns ate no
stored in long-term memory and assimilated. Théis correct motor habits become the final restithe
process of swimming acquisition or technique improent.

The selection of information (verbal, pictorial) frticularly important when the motor task is
performed in a different environment. The wateriemment hinders didactic perception due to inranfp
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factors: the distance between the teacher ancéénedr and noise is conducive to errors in motkstarhat
is why in the presented study, information transfess used with the aid of a communication deviegg th
eliminated communication barriers in the aquaticiemment. It created conditions to understand dida
information and to prevent errors in movement stmec When the errors are eliminated immediatelgraf
they occur by means of immediate information, tbagnot be consolidated, which is related to thegss
of inhibition in the central nervous system, andenonemory (Schmidt & Lee, 1999). This type of ity

is also regarded as the prevention of errors inghehing of swimming, a fact that the authorshefpresent
study wanted to stress as well.

Swimming is considered to be a motor task in wtdagmented feedback is treated as an important
type of information (Zatd & Klarowicz, 2003). Tests carried out in the watavironment involving
information given to the learner immediately suggbat such information is effective. This happenied
particular, when the swimming pace was set by artiptaced on the bottom of the swimming pool (Perez
Llana, Brizuela, & Encarnacion, 2009) or the vadfistrength achieved on a swimming ergometer (&&tri
& Kleshnev, 2006). Many of these studies becamsiplesthanks to advances in technology, which have
produced tools useful in the work of swimming tezrshand coaches.

Given the number of unexplored issues connectel avtactic communication, studies in this field
should be continued. The authors are planning angttoject in which they will attempt to establishether
the results of the present experiment can be us#tkiteaching of other motor structures of tharawing
technique, e.g., early vertical forearm techniquading the elbow high in the recovery phase inftoat
crawl, elements of motor coordination, and oth&#hat may prove helpful in the verification of other
hypotheses concerning improvement in the performafiindividuals learning to swim and developingith
swimming technique is the communication tool carstd for the purpose of the study and the proposed
IVF method using immediate verbal feedback.

Conclusions

In all swimming styles, stroke length is consideagdessential kinematic parameter of the swimming
cycle. It is important for swimming mechanics amemgetics. If stroke length shortens while movement
frequency remains unchanged or decreases, the tehgpatial structure of swimming is considered
erroneous. It results in lower swimming velocitynnhediate feedback (transmitted while the exercise i
being executed) prevents errors in the spatial-teatstructure of swimming. A verbal message cordey
to the swimmer in the process of swimming helpsdase the stroke length value which, at a constaite
rate, results in higher horizontal swimming velp@and, as a result, minimizes the time needed vercihe
distance, which achieves the intended objectivéhefstudy. The presented method involving immediate
verbal feedback makes it possible to use verbaizats the most effective information carrier ie thater
environment. It thus becomes possible to use véeedback to control swimmers’ movements in reaéti-
with no delay. The authors have also confirmedusefulness of their device for wireless communarati
between the coach and the swimmer during swimmieg, when perception is disrupted. To speak more
generally, it is possible to use the presented vhod with the indicated communication device dd a
some variety to the technique of transmitting infation. The application of the proposed method of
providing immediate verbal feedback by means giex®l communication device enriches the transonssi
of instruction content. The results of the authetady can be used in physical education (in thetltimg and
improving of the swimming technique to prevent esroeliminate them immediately, and improve
swimming economy), in leisure activities (to deyelmotor potential), and in competitive swimming (to
improve results). The results of the present erpamt can be used in the teaching of other motactires
of the swimming technique, which indicates possitactical applications of the IVF method. A direct
result of the implementation of the results in tds&ching and coaching practice is improved effect@ss of
instruction methods.
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