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Abstract

Finis Tempo Trainer Pro (audible metronome pacing device) is an electronic tool used for pacing training and
movement efficiency. However, it is not suitable for beginner athletes because the trainer cannot control whether
the tempo of the movements made by the novice athlete is in accordance with the tempo set in the tool. A further
problem is caused by the sound of the tool which is only heard by athletes so it takes awareness and honesty of
athletes to match and maintain the tempo of the swimming movement in accordance with the tempo of the
tool. Coaches need tools that can be used to train the efficiency of swimming movements in novice athletes. The
following criteria for tools to aid in calculating the cycle of swimming movements: the sound can be heard by the
coach or athlete; it can be used by more than one athlete; it also has an affordable price.
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Introduction

Swimming is one of the most suitable and enjoyable
sports and entertainment activities for many people in dif-
ferent age ranges, especially in summer (Hossein et al.,
2018). Swimming performance is influenced by a complex
interaction of physiological, morphological, neuromuscu-
lar, biomechanical, and technical factors. More specifically,
swimming speed is a product of stroke rate and length, and
an increase in stroke rate or stroke length has been found to
improve swimming performance independently (Barbosa et
al., 2010a). It has been suggested that increasing swimming
speed requires programmes with elements of high frequen-
cy, duration, and intensity, resulting in a high overall training
volume (Gonzélez-Boto, Salguero, Tuero, Gonzalez-Gallego,
& Marquez, 2008). The technique done correctly will support
efficient motion (Barbosa et al., 2010b). Efficient swimming
movements will be easier to do with a good understanding of
the technique and correct implementation of it (Wakayoshi,

D’Acquisto, Cappaert, & Troup, 1995). One way to measure
the power used when swimming is to count the number of
movements performed (Girold, Calmels, Maurin, Milhau, &
Chatard, 2006). The more movements that are carried out,
the greater power is used.

Finis Tempo Trainer Pro (audible metronome pacing
device) is an electronic tool used for pacing training and
movement efficiency. However, it is not suitable for begin-
ner athletes because the trainer cannot control whether the
tempo of the movements made by the novice athlete is in
accordance with the tempo set in the tool. Finis Tempo
Trainer Pro has some disadvantages when used in swim-
ming movement efficiency training for beginner athletes;
among others, in terms of the benefits of not being able to
count the cycles of swimming movements, one tool can on-
ly be used for one athlete; it cannot issue sounds that can be
heard by the trainer so the coach cannot control the tempo
of the athlete's swimming movements; the purchase price
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is relatively expensive; there is a risk of leakage if used in
water, and the batteries in the device cannot be replaced
because doing so causes leakage in the device, so it cannot
be used again in water.

Based on the weaknesses that exist in Finis Tempo
Trainer Pro device and the trainer's need for tools that help
develop the efficiency of the swimming motion, it is neces-
sary to develop tools that are suitable to the trainer's needs.
The purpose of this study is developing the device to aid in
the efficiency of swimming movements. The tool was devel-
oped based on the previous tool, Finis Tempo Trainer Pro.
Crawl swimming is the style chosen, because the cycle of
swimming movements can be calculated according to the
swinging movements of both legs.

Methods

The study was conducted from March to July of 2019 in
a swimming pool facility located in Semarang, Indonesia.
This research was approved by Universitas PGRI Semarang.
Twenty-five elite national-level junior swimmers (16.5+1.2
years old) and ten professional swimming coaches. Trainer
observation and athlete assessment data on the Tempo
Trainer tool draft uses the answers “yes” (1) and “no” (0).
Data from observations of effectiveness by swimming ex-
perts and microcontrollers on the Tempo Trainer tool can
be drafted into a scale of values. Valuation ranges from
“ineffective” to “very effective”. The range of scores on the
expert effectiveness observation sheet is a score of 1 for in-
effective assessment, a score of 2 for an ineffective assess-
ment, a score of 3 for a fairly effective assessment, a score
of 4 for an effective assessment, and a score of 5 for a very
effective assessment. The model arranged is considered fea-
sible to be tested on a small scale or a large scale quanti-
tatively calculated the score reaches a minimum standard
of eligibility. Categorization norms are used in accordance
with the provisions of Azwar (2011).

The validity and reliability test of the Tempo Trainer
Draft was conducted using questionnaire data for trainer
respondents and athlete respondents on small- and large-
scale trials. Validity and reliability tests were performed
using Microsoft Excel 2007. The instrument in this study
was a questionnaire compiled by the researcher. The com-
piled questionnaire is then used to provide an assessment
or validation of the initial draft of the Tempo Trainer tool
and observations of the implementation of field trials
both small and large scale. The instrument used in assess-
ing and analysing the appropriateness of the tool uses the
PIECES (Performance, Information, Economic, Control,
Efficiency, Services) analysis procedure (Turban, McLean,
& Wetherbe, 2000).

Results

After completing the revision of the draft Tempo
Trainer, which was tested on a small scale, it was followed
up by conducting a large-scale field trial. The implemen-
tation of large-scale trials is then observed and evaluated
by swimming experts, microcontroller experts, swimming
coaches, and athletes. Data obtained in large-scale trials,
namely: data from observations of the evaluation of the
draft Tempo Trainer by swimming experts in large-scale
trials shows that all the total values obtained are categorized
as good and located at intervals >51.33. Thus, it can be con-
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cluded that the Tempo Trainer is a good tool; data from
observations of evaluations of the Tempo Trainer draft by
microcontroller experts in large-scale trials show that the
total value obtained is 44 so that it is categorized as good
because it lies in the 33" interval. Therefore, it can be con-
cluded that the draft of the Tempo Trainer tool is catego-
rized as good for helping the efficiency of the swinging foot
movements; the observation data on the assessment of the
Tempo Trainer draft by the swimming coach in large-scale
trials shows that the total value of 131 is categorized as good
because it is located at intervals interval 93.33. Therefore,
it can be concluded that the draft of Tempo Trainer is cat-
egorized as good in helping the efficiency of Crawl swing
movements in swimming. Based on these data, it can be
stated that the Tempo Trainer draft is valid for use with a
value of rxy=0.7945 and from the reliability test analysis
the r value=0.908 is obtained: thus, it can be said that the
Tempo Trainer draft is reliable; data from the assessment
of the Tempo Trainer draft by athletes in small-scale trials
shows that the total score is 142 so that it is located at an
interval 0f>100. It can be concluded that the athlete's eval-
uation of the Tempo Trainer draft is categorized as good.
Based on these data, the results obtained can be stated that
the Tempo Trainer draft is valid for use with a value of
rxy=0.5125, and the reliability test analysis results obtained
as follows the value of r=0.750; thus, it can be said that the
Tempo Trainer draft is reliable.

Product Specification

Tempo Trainer is a development of the Finis Tempo
Trainer Pro (Audible metronome pacing device) whose
main function is to set a tempo. The Tempo Trainer is pro-
grammed so that it can adjust the tempo in the form of
sound or rhythm used as a reference for crawl arm move-
ments. The rhythm in the Tempo Trainer tool consists of
six types of speed, namely: speed of 30 cycles per minute,
movement speed of 32 cycles per minute, speed of 34 cycles
per minute, speed of 36 cycles per minute, five (5) speeds
of 38 cycles per minute, and speed 40 cycles per minute.
The results of the calculation of arm movements will be
displayed numerically on the LCD screen. The sound of
Tempo Trainer can be heard by the trainer through speak-
ers designed to be attached to the box. The use of this tool
must be accompanied by an underwater speaker so that it
can be heard by athletes from underwater.

Figure 1. Tempo trainer Pro development
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Discussion

The results of the development of the Tempo Trainer
tool to help the efficiency of freestyle arm movements in the
sport of swimming suggest that the tool can be mass-pro-
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