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ABSTRACT

The aim of this study were, firstly, to develop an android system of push up Physical Fitness Index (PFI) and
secondly, to measure the reliability of application of the android system for push up test among military
cadet officers. Thirty (N=30; male and female) participants from Military Cadet Officers of National
Defense University of Malaysia (NDUM) volunteered to participate in this study. The process starts with
the development of the mobile application by using a software. This application allows analysis 1o be
undertaken immediately to measure the PFI in physical fitness testing. To measure the reliability of the
application, the participants attended three sessions. This included familiarization of the Push up test
procedures and two full trials using the android system that separated by 7 days. Participants performed
push up in a straight position from the knees to the shoulders (modified version used for female), lower the
upper body until elbows bend to 90 degrees and push back up to the start position. The participants required
to complete as many repetitions within 60 seconds. Data were gathered in the application that provides
immediate scores for PFI for cach participant. The data was analyzed using a Pearson correlation to measure
the reliability of the mobile android system application use in fitness test. The results showed significantly
high correlation between trials score of the android system application for Push up test (= 0.91, n =30, p
<0.001). This indicates that the android system applications for the push up test is reliable. In conclusion,
the android system application appears to be reliable and easy to be used and accessible to measure the PFI
in a military fitness-testing context.
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1. INTRODUCTION

Regular physical activity is beneficial for overall health. It helps to decrease the risk of diseases like
diabetes, cancer as well as improving motor skills development and cognitive function of individuals (1,2).
Therefore, optimal physical fitness is important in daily life. In recent years, there has been increasing
interest in fitness and modern society is now more aware of the benefits of being physically fit and tends to
achieve optimal levels of fitness (3,4). On the other hand, physical fitness is a basic requirement that needed
in military officers as they expected to meet the physical demands of any combat or duty ready and be
productive in their jobs (5,6). Physical fitness in the military defined as the ability to carry out tasks to
optimal performance without undue fatigue and free from any injuries (7). Therefore, military officers need
to undergo physical testing constantly to ensure that they are physically fit and may cope with the
physiological demand of their job (8). Physical strength and endurance are highly emphasized in military
training. Typically, the military physical fitness test was designed to test the muscular strength, endurance
and cardiorespiratory fitness consisting a test like push up test, sit up and 2.4 km run (5). This provides
information either the military cadet officers are competent across several fithess components.

Recent development of technology has assisted in various ways in physical testing (7,9). For
instance, the wearable devices of global positioning system (GPS) has assisted in analysis of match
activities, collected data such total distance covered, maximum peak speed, number of sprints, acceleration,
heart rate data and percentage of time spent in each match running intensities (10). The GPS technology
provides more comprehensive, accurate and automated analysis by using a software compared to the
traditional notational analysis method (11). Currently, more and more health and fitness mobile applications
are available and it was reported that over half of smartphone users have downloaded such applications
(12-14). The use of such technology like Fitness Trackers, Runkeeper, Healthify Me provides simple,
meaningful data to users and provide tracking and monitoring physical activity in a more convenient way.

Nevertheless, the use of technology in physical activity within the military context is still lacking
especially in Malaysia (6,7). There might be a several reasons such as unavailability of the technology that
designed specifically for military, previous applications were designed for individual setting and lack of
applications that developed for fitness testing (7). Considering, there arc few common fitness components
m a military fitness test such as push-up, sits-up, standing broad jump, flexibility and cardiovascular
endurance (5,6) processing a big pool of data is challenging. Previously, physical fitness testing in the
military has been conducted in traditional ways that involve pen and paper, and need to be key in manually
into the computer. These data used to highlight individual strengths and weaknesses or to see the
effectiveness of a training programme. However, this method is time-consuming and especially when
involved a large group of officers (15,16). To bridge the gap between military and emerging technology
such a mobile application 1s strongly recommended and will help in gathering big data as well as the
analysis will be easier and accurate.

A push up test is a basic fitness test used by military to assess upper body strength and endurance.
Upper body strength 1s essential for military task, such as carrying back pack or weapons with ease and
without risking for injuries (5). Therefore, the aim of this current study was to develop an application of
android system for push up Physical Fitness Index (PFI) and secondly, to measure the reliability of
application of the android system for push up test among military cadet officers. This study uses the test-
retest method to obtain the reliability value of the test of android system application. The reliability of the
test 1s to measure the consistency of the reliability of android system applications test measured over time.
This indicate the consistency and usefulness of the mobile application.



2. METHODS
A | Participants

A total of thirty (N = 30) from Reserve Officer Training Unit (ROTU) NDUM Military Cadet
Officers aged 19 to 21 years (letak mean +sd for age, height and weight) participated in the study. An
informed consent signed by the participants prior to participation in the study. This study was approved by
the institutional ethics commitee.

2.2 Study Design

A quasi-cxperimental design was used for this study. The mobile application was developed by
using a basic android system. To measure the reliability of the application, the participants attended three
session; one to familiarise them with the procedures and completed two push up test on separate occasions
to determine the reproducibility of the mobile application. After the explanation and demonstration is
carried out, the participants were given the opportunity to try the push-up before the score test is taken.
Score test were taken using by a android application that develope to assess the level of physical fitness
performance of the sample. A test-retest method was implemented to assess the reliability of the application
of android system for push-up test against Military Cadet Officers. On the first day the participant
performed a push-up test and the test score was recorded in the android system. On the second day, the
participant again performed a push-up test to record the second push-up score and recorded in the android
system.

Questionnaires were also used (17,18) to assess the reliability of android system through the level
of consent of the sample using android system in obtaining results on the level of physical fitness of the
sample hand strength. Questionnaires are given after each test is done on the first test and the second test.

23 Test Procedure

Push-up Test. The participant was in a forward support position with hands straight down. Palms on
the floor. Legs straight back. An assistant will be in front and place a hand under the participant's forchead.
The participant lowered the body by bending the elbow 90 © degrees until the forehead touched the
assistant's hand. The participant pushed the body upwards until the hands were straight. Repeat the action
for 60 seconds by doing as many push up as possible. The number of repetitions will be taken after the 60
second period has expired. Only TWO attempts are allowed.

Figure 1: Push Up procedure



24 Mobile Application

This push up mobile application is an instrument to assess one component in physical fitness,
especially in determining the upper body strength. All raw scores obtained during the push up test, will be
entered into the mobile application. The score will be analyzed and the results of the level of individual's
physical fitness appeared immediately. Figure 2 illustrate the icon of push up apps use in mobile phone or
device that uses the Android system. To start use the application, press clicked and follow all the
instructions required.

Figure 2: Icon of Push Up

Click the display Icon after the participants have completed push up training. Fill in the required
information such as name, identity card number, age and the repetition of push up. Then, click the submit
icon to obtain result about the level of individual upper body strength.

Figure 3: Individual information

Once the submit icon is clicked, the result about the fitness level of their upper body strength
appeared immediately. Information of fitness levels will be displayed in the result section.

Figure 4: Result of fitness level



2:5 Data Analysis

Data are presented as the means + standard deviation. Pearson’s product movement correlation (1) was used
to assess the reliability of the mobile application. The Pearson product movement correlation was used to
assess reliability between scores and is a common technique for assessing reliability (19). Test-retest
reliability coefficients (also called coefficients of stability) vary between 0 and 1, where I: perfect
reliability, = 0.9: excellent reliability, = 0.8 < 0.9: good reliability, = 0.7 < 0.8: acceptable reliability, 2 0.6 <
0.7: questionable reliability, > 0.5 < 0.6: poor reliability, < 0.5: unacceptable reliability and 0: no reliability.
All statistical analyses were performed using SPSS software (version 21.0, SPSS inc, Chicago, IL) with the
level of significance set at p < 0.05.

3. RESULT
Table 1: Descriptive Statistic
Mean Standard N
Deviation
First test application of android system for Push Up 42.97 8.442 30
Second test application of android system for Push Up 45.67 7.508 30

Table 1 showed the result of descriptive statistical results test retest for both push up tests by using android
system. The mean and standard deviation for the first test of application of android system use for push up
test was m= 42.97, sd=8.442, while the mean and standard deviation for the second test of application of
android system use for push up test was m=45.67, sd=7.508.

Table 2: Pearson Correlation

First test application of ~ Second test application

android system for of android system for
Push Up Push Up
First test application of ~ Pearson Correlation 1 919"
android system for Push  gjp (2-tailed) 000
P Sum of Squares and 2066.967 1688.667
Cross-products
Covariance 71.275 58.230
N 30 30
Second test application  Pearson Correlation 919™ 1
of android system for Sig. (2-tailed) 000
Push Up
Sum of Squares and 1688.667 1634.667
Cross-products
Covariance 58.230 56.368
N 30 30

** Correlation is significant at the 0.01 level (2-tailed).



Table 2 showed the values of the correlation coefficient between the first and the second test of the used of
android system for push up tests. There were a significant different in correlation coefficient between the
two test i.e. (r=10.91, n =30, p <0.001). These showed that the value of Pearson correlation coefficient for
both tests was » = 0.91 and the reliability of the use of android system for push up test is high and acceptable.

3.1. Data of Push Up Physical Fitness Index (PFI) for male and female age 19 to 21 years old —
Suggest new table as below.

Table 3: Push Up Physical Fitness Index (PFI) for male and female age 19 to 21 years old

Male |  Female
Age Category Repstifian Score
19 years old Excellent > 60 >35 5
Good 47-59 30-34 4
Fair 33-46 20-29 3
Poor 20-32 19-23 2
Very poor 19 > 18 > 1
20 years old Excellent > 62 > 38 5
Good 52-61 29-37 4
Fair 42-51 20-28 3
Poor 33-41 11-19 2
Very poor 32> 10 > 1
21 years old Excellent >70 > 4] 5
Good 60-69 33-40 4
Fair 51-59 26-32 3
Poor 42-50 19-25 2
Very poor 41 > 18 > 1

Table 3 showed the actual PFI based on the push up test results between the age and gender. There are 5
classifications were used to characterize the evaluation in the actual PFI of physical fitness based on their
repetition with the score of 5 being the highest to 1 being the lowest [e.g., Excellent (5), Good (4), Fair (3),
Poor (2), and Very Poor (1)]. Based on the results, there was some changes in the repetition between the
gender according to the aged of the participants. As showed, the male participant would be categorized as
excellent if they performed > 60 repetitions of push up for 19 years old, > 62 repetitions of push up for 20
years old and > 70 repetitions of push up for 21 vears old. In contrast, the push up performance among male
participant would be categorized as very poor if they performed < 19 repetitions for 19 years old, < 32
repetitions for 20 years old and < 41 repetitions for 21 years old. For female participant, the push up
repetition categorized as excellent if they performed > 35 repetitions for 19 years old, > 38 repetitions for 20
yeats old and > 41 repetitions for 21 years old. While, the female participant categorized as very poor if they
performed < 18 repetitions of push up for 19 years old, < 10 repetitions of push up for 20 years old and < 18
repetitions of push up for 21 years old.



4. DISCUSSION
The main purpose of this study was to investigated the value of test reliability of the use of android system
applications to test hand strength on Military Cadet Officers aged between 19 to 21 years old. The physical
fitness test battery that were selected was a push-up test (to test hand strength) since it is easy to do and does
not require complex technical equipment. Mobile applications with built-in android system that were used
as a testing tool provide a quick result on the hand strength of the Military Cadet Officers that were involved
in this study.

The results obtained from this study showed that the reliability valuc for the use of android system
for hand strength testing among NDUM Military Cadet Officers is high. The value of the correlation
coefficient attained in this study shows the r value is 0.91. The validity and reliability of the instrument is
very important to maintain the accuracy of the instrument from being exposed to defects. The higher the
value and level of validity and reliability of the instrument the more accurate the data that will be obtained to
produce a good and quality study (20). The value of the correlation coefficient obtained in this study is in
line with the guidelines from (21) who stated that the value of the correlation coefficient exceeding 0.90 has
an exccllent reliability coefficient. Reliability and validity are measures that refer to the stability and
consistency of a rescarch tool whether it can answer the research questions that have been constructed (22).
Wheelan (21) states that the correlation coefficient for two data sets is one of the most commonly used
methods to find the correlation between the two tests. The test coefficient of rehability is also referred to as
stability coefficient that is it differs between values 0 and 1. Wheelan (21)also lists the values of reliability
coefficient i.e. value 1 has perfect coefficient of reliability, value over 0.9 has excellent coefficient of
reliability, value 0.8 to 0.9 have good reliability coefficients, values 0.7 to 0.8 have acceptable reliability
coefficients, 0.6 to 0.7 values have questionable reliability coefficients, 0.5 to 0.6 values have weak
reliability coefficients, values less than 0.5 have unreliable reliability coefficients accepted and the value of
0 has no reliability.

Similarly, Safrit (16) explained that the value of the reliability coefficient exceeding 0.90 is very
appropriate. This is also supported by Portney (23) who stated that the correlation value above 0.90 is
perfect. Portney (23), has also outlined some guidelines for the classification of correlation coefficients
namely, less than 0.50 has a weak correlation, 0.50 to 0.75 has a moderate correlation, .75 to 0.90 has a
good correlation and more than 0.90 has a perfect correlation.

According to Ahmad (15), the value of the correlation coefficient in the field of Physical Education
and Sports Science adopts the test correlation value between exceeding 0.80. Therefore, the reliability of the
use of android system for push-up to test the hand strength of NDUM Military Cadet Officers is high and
very suitable for use in assessing the physical fitness level of participants aged 19 to 21 years. Ahmad (15)
explained that the reliability of a test should be obtained first before checking the validity of the test. The
objectivity of a test is also closely related to reliability. Thus, the relationship between objectivity and
validity 1s the same as the relationship between reliability and validity.

5. CONCLUSION

In conclusion, from the results obtained in this study, it showed that the mobile application of push-up
fitness test has gained high reliability to test the hand strength among NDUM Military Cadet Officers. The
used of this application can casily obtained results quick on the level of physical fitness of hand strength for
NDUM Military Cadet Officers. Furthermore, this application required a mobile phone that mostly owned
by all community and it is casy to implement anywhere. From the practical point of view, the push up test
procedure are easy to demonstrated and understand by the participant.

For sports practitioners or sports coaches, the understanding reliability and validity of the test is
very important to determine the objective of a test being implemented. It is also needed to evaluate
performance as well as plan intervention programs within the training program. Knowledge of reliability
will give an idea of the appropriateness of the results obtained in the literaturce. In fact, it is also necessary to



calculate the measurement of a well-planned study sample and should obtain accuracy during the
measurement. This is because the less the mcasurement, the larger the sample size required to have
sufficient statistical strength to see a significant effect,
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