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Abstract The study designed and evaluated a mobile
application that could be used as an alternative in
measuring the Physical Fitness level of senior high school
students in Porac, Pampanga and Philippines. This
descriptive developmental study comprised of purposively
selected respondents, 72 Information and Communication
Technology (ICT) senior high school students, 20 Physical
Education teachers and 5 ICT experts across various
institutions and fields. Participants answered the Technical
Evaluation Guidelines and Checklist section 10.2 of the
Department of Education which is used for the evaluation
of computer programs, applications, and mobile
applications. Descriptive statistical treatment was
conducted in the analysis of data. Results of the study
developed a mobile application for physical fitness testing
for Android smart phone applications anchored on the
results of the needs analysis, Department of Education
manual and the Philippine Physical Fitness Test norms.
The mobile application for physical fitness was designed in
terms of Multimedia feature, Behavior of Controls and
System Information, Overall Interface and
Customizability/Support for User Preferences. The
developed mobile application for physical fitness testing
was evaluated as excellent by students, teachers and ICT
experts. Hence, the proposed mobile application could be a
viable tool as an alternative mode of tracking and
computing the physical fitness level of the students.
Results of this study may be utilized by future researchers
interested in the development of other mobile applications
for fitness and physical activity purpose.

Keywords Mobile Application, Physical Fitness Test,
Physical Activity Purpose, Fitness Level

1. Introduction

The physical fitness test allows teachers and students to
evaluate and interpret the students' fitness levels [1]. It can
determine the weaknesses and strengths of an individual or
a group of people in one way or the other to address
specific health conditions like obesity or malnutrition.
Knowing the key areas will aid in designing an appropriate
exercise program for a more efficient workout and
maximizing gains. Also, fitness testing can significantly
help determine the effectiveness of various interventions,
such as the feeding program of public schools, in
addressing malnutrition.

Porto et al. [2] emphasized that physical fitness testing in
the Philippines is part of educating the students on the
importance of body and spirit wellness through
well-selected activities. The Department of Education
Philippine Physical Fitness Test (PPFT) Manual in 2015 is
the guide in executing different tests. The manual contains
a set of measures that can determine the student's fitness
level. The simulation of the physical fitness test is done
outside the classroom or in any safe and open learning
environment. Teachers are facilitators in ensuring that the
execution of the tests is correct and protocols for safety are
being followed. While students test themselves
independently, they must also be assisted by the teacher to
help them understand how to correctly interpret their
results so they can test themselves and plan for personal
fitness programs throughout life.
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Measuring the students' physical fitness test varies in
traditional and technology-assisted ways. Several
innovations were created to devise modernized ways to
monitor health and physical fitness. The use of technology
can be used in the workplace and PE classes. Computers
and smartphones are seen to be essential factors that may
change people's attitudes toward physical fitness. Higgins
[3] reported that smartphone applications could be helpful
tools for people who desire to increase their physical
activity and monitor their fitness levels to improve their
health and well-being. These turn out to be innovations
since they promote interaction; at the same time, they
increase the users' interest, and give the interface they have
or the nature of the application itself.

Through the evolution and advancement of technology,
fitness testing was also revolutionized, which is an
excellent help in accurately assessing an individual's
overall fitness level. Various tools and equipment to help
determine the fat percentage and bone density were
launched and incorporated into fitness testing. For instance,
the bioimpedance analyzer [4] is used to test body
composition, which can determine an individual's body
mass index, fat percentage, and bone density.
Unfortunately, in the Philippines, Physical Fitness Testing
(PFT) uses a traditional approach, such as the manual
computation of results. It is hoped that the findings of this
study will help Physical Education (PE) teachers and other
institutions measure the physical fitness level effectively
and efficiently. Thus, the proposed mobile application will
make the PFT much easier and more accessible on their
smartphones.

Inoue and Nakanishi [5] stated that Physical Education
and fitness monitoring can be made more exciting through
technology. Implementing digital interventions is a way of
embracing education reform that motivates and empowers
students to be more engaged in the course. The applications
used for physical activities and fitness monitoring serve as
motivations for students. Examples include smart watches,
pedometers, heart rate monitors, phone applications of this
nature, and other instructional videos. These are just a few
to mention as Information Technology (IT) experts and
educators work to improve the situation of most of the
students who need to be more active and to be more
physically fit.

Technology use may aid the Physical Educators in their
classes that instead of using the traditional timers or giving
the usual instructions, they can ask the learners to monitor
their health-related components in the activity through
their smartphones. The data can then be stored and viewed,
where parents can also be informed about the health status
of their children. The teacher will also have ease of access
as the records become paperless. The data are easier to find,
and the records are more accessible than the traditional
physical fitness test.

One of the well-known technologies used in fitness is
the fitnessgram, which uses software and other advanced
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equipment to measure the fitness level of students, which
was founded and monitored by Cooper institute. In contrast,
European countries are using ALPHA-fit battery tools. It is
crafted by various PE educators and well-known
institutions and recognized as the first European
collaborative project designed to measure the physical
fitness level of the students. Indonesia is also using
technology-assisted equipment to measure the students'
physical fitness levels. Furthermore, a study by
Priambadha [6] included software and other computer
programs that showed no significant difference in physical
fitness health-related levels of students between boys and
girls.

In a study conducted in Cebu, Philippines by
Tudor-Locke [7] on the physical activity and fitness level
of students aged 14-16 years old using Caltrac
accelerometer, a digital device to track physical activity
(PA) and nutritional status level. It shows the decrease in
PA among Filipino children because of too much television
watching. To further support this study Gonzales-Suarez [8]
conducted a pedometer assessment which was participated
in by 90 males and 78 females in Metro Manila. The study
focused on the average step of the participants in a day
using a pedometer, a digital device used to measure the
simple motion of acceleration or deceleration of a
movement in one direction and normally used to measure
the step of a person. They correlated the result of
participants in their maximum oxygen uptake or VO2 max.
The study shows that the physical activity level and VO2
max level among adolescence did not meet the average
baseline required for their age. The different devices and
applications utilized in the mentioned studies indicated
how technology could help in measuring the fitness level
of a person accurately. These days, the accelerometer and
pedometer are already pre-installed on various mobile
smartphones, giving the user a way to monitor his or her
cardiovascular fitness level.

Based on the study conducted by the National
Telecommunication Commission [9], 38.1 million users,
equivalent to 32% of the Philippine population, use mobile
phones. According to Almondo [10], the country's
extensive use of mobile phones is very evident. Students
bring their mobile phones to school and use them to
communicate with their parents. Others use their phones as
a tool for capturing lectures, while others use them for fun,
like using mobile games, which sometimes divert their
attention from their lessons and cause distraction in classes.
The popularity of mobile phones is an excellent
opportunity to be used as a gadget in promoting physical
fitness and physical activity.

Numerous studies and literature were conducted on
technologies and applications targeting fitness and
physical activity; however, no current application was
researched and developed on physical fitness testing,
which measures students' physical fitness levels, especially
under health-related subjects.
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Therefore, this study aims to develop and validate a
physical fitness testing apparatus that measures students'
physical fitness levels, especially under health-related
subjects. Mobile applications are considered an innovative
method to encourage people to be physically active and
interested in their fitness level. Its use could also aid in the
fight against the rising number of obese Filipino youth. The
application could help facilitate the fitness test efficiently
and make it more appealing for 21st-century learners. It
could also help the teachers manage the results for
immediate feedback about the fitness status of the students.

2. Methods

2.1. Study Design

The study utilized the descriptive-developmental
method of research. A need analysis was conducted to
ascertain the need for a mobile application that could be
used in testing the physical fitness of the students. The
findings of the need analysis were the basis for developing
the mobile application for fitness testing, which was then
field-tested and validated by experts.

2.2. Respondents of the Study

The study was conducted in cluster 2 of the Division of
Pampanga. There are 17 schools in total, 4 of which are
categorized as mega schools with more than 50 teachers
per school located in the Municipality of Porac. They were

selected because they could best represent the whole locale.

Another factor is that these mega schools offer Technology
Livelihood Education (TVL) track in Information and
Communication Technology (ICT) strand. There were
three (3) types of respondents in the research, and these
were: (a) student respondents, (b) teacher respondents, and
(c) ICT experts. Student respondents were qualified based
on the criteria set by the researcher. Out of 87 student
respondents, they were trimmed down to 63 due to the
following: 10 were eliminated due to phone compatibility
issues; 7 were eliminated due to health reasons; 7 did not
sign the informed consent. All ten (10) teachers agreed to
be respondents. Five (5) ICT experts likewise participated
in the study.

2.3. Sampling Procedure

In identifying the student respondents, the sampling
technique utilized was purposive sampling. The
respondents were chosen based on the criteria related to
their subject matter expertise in information technology
and physical fitness assessment. The student respondents
were qualified based on the following criteria: correctly
accomplished Physical Activity Readiness Questionnaire
(PAR-Q), android phone compatible with the proposed
application; signed the informed consent; submitted

Development of a Mobile Application for Physical Fitness Testing

accomplished parental consent. Teacher respondents were
teaching from public schools under cluster 2 in the
Municipality of Porac, Pampanga. Expert respondents are
from various institutions, together with the free-lance,
college instructor, and school ICT coordinator who were
experienced and familiar with the technical features of a
mobile application.

2.4. Research Instruments

The Technical Evaluation Guidelines and Checklist
prescribed by the Department of Education from Learners
Resources Management and Development System
(LRMDS) was adopted to obtain the data needed for this
study. The LRDMDS is an instrument for evaluating
software and application innovation materials under the
Department of Education. It has six (6) key features:
Multimedia design covers the presentation of information
to the user, arrangement of good audacity, and presentation
of forms and fields. The overall interface covers the
application's appearance in terms of visual and graphic
features. The Behavior of controls and System Information
covers the responses and functions of various buttons and
fields. The format of the forms and other fields are
consistent with their function capability throughout the
system. The system is free from errors and crashes when
simulated. Customizability, the user can customize the
application size, zoom materials, and change colors, font
layers, and sizes. In data entries, all data inputted could
process the application immediately without any errors.
Results are given promptly, and the system can provide the
user hints when there is an input error. Hyperlinks and
Functions can easily be managed when the user wants to go
from one area to another, and all links are working
appropriately. Content and accuracy measure the
application's alignment with the existing DepEd PPFT
manual [11].

2.5. Procedure

The researcher asked permission with a letter to various
school heads in cluster 2 to conduct research among the
Physical Education Teachers and ICT student respondents.
The researcher provided the respondents with an overview
of the research design and the nature of their participation.
Each participant was required to read and sign an informed
consent agreement to participate in the study voluntarily.
Parental consent was sought for respondents under 18
years old.

The data collection procedure had five phases:

The first phase is the need analysis that establishes the
necessity of the research in creating a mobile application
that could measure students' physical fitness levels and
help the teachers conduct the said activity.

The second phase is collecting the data and information
on available materials, such as norms and activities
anchored in PPFT for high school students.
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The third phase is the development of the preliminary
form of the product, where coding, designing, and
prototype testing are done for various phone models and
android operating system versions.

The fourth phase is field testing of the prototype; actual
physical fitness testing was conducted with the aid of the
mobile application. The other feedback of the respondents
regarding the operational enhancement of the application
has been considered in improving its overall features.

The fifth phase is the release of the final output for
implementation and dissemination to PE teachers,
curriculum experts, and ICT experts.

2.6. Statistical Analysis of Data

After the researcher obtained the necessary data from the
experts and participants, the researcher processed the data
using a statistical package. Descriptive statistics was
employed by getting the frequency distribution and
percentage. It was used as the basis to create an outline of
the application's relevance based on the different features
of the mobile application. Statistical analysis was
completed with the Microsoft Excel 2016 and Stata 13.

2.7. Ethical Consideration

The researcher ensured that the study was ethical. The
study had undergone an ethics review. The researcher also
ensured that the study had nothing to do with conflict of
interest. The participants did not pay any amount from the
researcher or for installing the application on their mobile
phones. Hence, the information of the respondents was
kept private and confidential. All the respondents were
required to sign an informed consent for voluntary
participation, and since there were student participants,
they accomplished and signed parental consent. The said
participants were requested to execute some physical
activities. The researcher brought a licensed medical expert,
oversaw the whole process, and assessed the physical
activity readiness of the students. The school nurse
monitored the whole duration of the activity for safety
reasons. So, if there were untoward incidents, particularly
injuries, these concerns would be immediately and
adequately addressed. The participants would not receive
any monetary or academic reward for participating, but
they received a free installation of the application on their
mobile phones for the study.

3. Results

This study sought to assess the proposed mobile
application used in measuring physical fitness tests based
on its content and features. After a careful analysis of the
data, the following results were obtained:

3.1. Needs Analysis of a Mobile Application in
Measuring Physical Fitness Test
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Table 1 shows the need assessment result for a fitness
testing mobile application. It shows that all the teachers
who responded agree that there is a need to develop a
mobile fitness application for fitness testing.

Table 1. Results on the Need for a Mobile Application for Fitness
Testing

Answer Frequency Percent
. Yes 10 100.0
Valid
No 0 0

3.2. Design of the Mobile Application

The development of the mobile application is anchored
on the needs analysis results where evidently all teachers
employing PFT are not using any mobile application either
as an aid or guide.

First, the researcher selected the activity included in the
application based on the required PFT in the DepEd
manual.

Second, the application's design caters to the common
operating system of most platform users, which are android
smartphone users.

Third, planning of the sequential steps on the conduct,
standard, procedure, and measurements was incorporated
into the application.

Fourth, preliminary field testing was conducted to
determine the correctness of the different simulations of
the different PFTs under health-related components.

Fifth, the mobile application has undergone field testing
to assess the operational functionality of the video
simulations that were uploaded from the internet and its
connectivity to the internet. Since installing the videos
offline will require more space for the users and mobile
phones, the researcher uploaded them to the internet for
easier installation. However, the different calculations,
measurements, and standards are available offline and have
been tested through operational field testing.

Sixth, after the collation of all the required information
and simulation, and preliminary refinement, the researcher
put together all the data into a programming platform
implementing the following: (a) All the required data
entries such as text field, clips, labels, tools, and hyperlinks
were integrated and redefined; (b) after the researcher built
and ran the application for troubleshooting purposes; (c)
the researcher started to incorporate codes and syntax
aligned to Android Package Kit (APK) and test numerous
times to look for possible errors and improvements; (d) the
researcher produced the initial output for main field testing
of the application and installed into android mobile devices
where some of the features are rechecked for compatibility
purposes.

Seventh, the final field testing was implemented to
evaluate the students, PE teachers, and ICT experts to look
for other possible programs for the mobile application.

Eighth, the final product revision was done to improve
the functionality of the mobile application, where it was
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troubleshot and enhanced by the researcher.

Ninth, the production of the final output was aligned
with the PPFT manual of 2015, free from errors, enhanced
multimedia  features, and functionality —of the
measurements, data entries, and computations.

Overall, the design of the mobile application has
undergone significant revisions and refined by the
researcher to ensure its functionality and alignment
adhering to the DepEd Manual and the teaching-learning
process. Thus, the measurements of the physical fitness
level of students will be more accurate and aligned with the
standards. Therefore, it is viewed that the mobile
application developed to measure the physical fitness level
of students is ready for dissemination and implementation.

e
Health Related PFT —

Physical Fitness Test

@ Body Composition

@ Cardio-Vascular Endurance
@ Flexibility

@ Strength

Skill Related Fitness

@
®
@
®
®

Figure 1.

Speed
Power
Agility
Reaction Time

Coordination

Interface of the Mobile Application for Fitness Testing

Figure 1 shows the mobile app interface for fitness
testing showing the health-related components being tested.
After clicking the component, it will direct the user to the
video and procedure for conducting the fitness test, as
shown in Figure 2. When the user is done executing the test,
the button for calculation is at the bottom of the screen,
shown in Figure 3.
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Figure 2. Sample Video and Procedure of the Mobile Application for
Fitness Testing
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and extremities.
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Figure 3. Calculation and Interpretation Feature of the Mobile
Application for Fitness Testing
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3.3. Evaluation of the Students on Mobile Application
for Fitness Testing

Table 2 shows the student respondents' evaluation data
on the proposed mobile application features for students'
health-related physical fitness test levels. As shown in the
table, it was revealed that most of the respondents
answered yes. The highest is the multimedia section, with
94%, which is excellent, which indicates that the
multimedia section is functional. On the other hand, the
lowest section is on the customizability section with 71%,
which needs to be improved since the application does not
support modification of the application by the end users.
The mobile application's revision, enhancement, and other
manipulation could only be done using a programming
platform and permission from the researchers as the
developers. Since most of the scores in the evaluation of
the student respondents range between 80% — 90%, it
indicates that the proposed mobile application is suitable to
the users' preferences. It also manifests that student
respondents could easily explore and navigate the various
features of the proposed mobile application.

3.4. Evaluation of the Teachers on Mobile Application
for Fitness Testing

Table 3 presents the teacher respondents' evaluation of
the proposed mobile application's content, accuracy, and
features with a total of twenty (20) respondents. As
presented in the table, teacher respondents' evaluation
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functionality are working and have passed the standards,
which were evaluated as very satisfactory to excellent.
Since a majority of the teacher respondent's evaluation of
content and accuracy of results of the proposed mobile
application ranges from 90% - 95%, having this range of
scores indicates that the proposed mobile application has
surpassed the expectation of the teacher respondents.

3.5. Evaluation of the ICT Experts on Mobile
Application for Fitness Testing

Table 4 illustrates the evaluation of the Information
Communication Technology (ICT) expert respondents on
the mobile application features. The table illustrates that
multimedia, overall interface, and customizability features
of the mobile application are categorized as excellent in
nature. At the same time, the behavior of controls,
hyperlinks, and data entry that require technical terms in
evaluation needs to be improved based on the experts’
evaluation. Therefore, it indicates that further
improvement is necessary, particularly on the coding part
of the application, to ensure the effectiveness of each item
used in the mobile application. Since most of the results
under ICT experts range from 80% to 100%, it indicates
that the proposed mobile application passed the evaluation
of ICT experts and is operational. However, on the control
system information, hyperlinks, and data entry which are
technical, results are 80%, which means that this aspect
needs to be visited by the researcher for further

. 9P enhancement.
shows that the mobile application features and
Table 2. Students Evaluation on Mobile Application Features
Mobile Features YES NO N/A

Ave. F % Ave. F % Ave. F %
1. Multimedia 59 94% 3 4% 1 2%
2. Behavior_ of Controls and System 53 84% 9 14% 1 204

Information

3. Overall Interface 52 83% 9 14% 2 3%
4. Customizability/Support for User 45 71% 17 26% 2 3%

Preferences

Table 3. Teachers’ Evaluation on Content and Mobile Features of the Proposed Application

Mobile Features YES NO N/A

Ave. F % Ave. F % Ave. F %

1. Multimedia 19 95% 1 5% 0 0%

2. BehaV|0( of Controls and System 19 95% 1 5% 0 0%
Information

3. Overall Interface 19 95% 1 5% 0 0%

4. Customizability/Support for User 18 90% 9 10% 0 0%
Preferences

5. Content and Accuracy of Results 18 90% 2 10% 0 0%
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Table 4. ICT Experts Evaluation on Mobile Application Features
Mobile Features YES NO N/A
Ave. F Ave. F % Ave. F %
1. Multimedia 5 100% 0 0% 0 0%
2. Behawor- of Controls and System 4 80% 1 20% 0 0%
Information
3. Overall Interface 5 100% 0 0% 0 0%
4. Customizability/Support for 5 100% 0 0% 0 0%
User Preferences
5. Hyperlinks 4 80% 1 20% 0 0%
6. Data Entry by the Users 4 80% 1 20% 0 0%

3.6. Similarities and Differences in the Evaluation of
Users of the Mobile Application for Fitness Testing

The Multimedia section shows that students are more
meticulous than the other respondents based on their
evaluations. It just shows that students are more engaged in
using technology than adults. It indicates that the students
look for more visually and spatial busier features as
compared to adults.

On the behavior of the button control section, students
and ICT experts assessed it as satisfactory to a very
satisfactory level compared to the teacher respondents,
who assessed it as excellent. It shows that when it comes to
the technical aspects of the evaluation of the functionality
of the button, the students are almost equal level with ICT
experts. It is mainly because of the exposure of the students
and ICT experts in using technology as compared to
teachers. Regarding the overall interface, the level of
teachers and ICT experts is almost equal, as they evaluated
this section as excellent. However, contrary to the
evaluation of the two (2) types of respondents. Students
tend to have different perspectives on evaluation. One of
the factors that might affect the evaluation of students is the
type of phone used because there are more student
respondents compared to teachers and ICT experts. The
phone version differs from one another, which might have
contributed to different assessment levels. Different
phones have different features and hardware specifications,
particularly, especially the screen interface and
responsiveness which significantly affect the overall
interface and functionality of the mobile application
(Soffar, 2019).

On the customizability section, teachers and ICT experts
shared the same level of evaluation which is excellent.
However, regarding the evaluation of students, this section
reached a satisfactory level of the students. One factor that
may contribute to it is the version of the operating system
installed. Other phones with wversion 3.0 support
customizability of font modification and enlargement,
while version 2.0 below cannot modify the application’s
features. On the other hand, the resolution, queuing time,
and orientation of the video while playing are greatly

affected. From version 3.0 the videos are explicit and
automatically adjusted to their size once the phone is
rotated. It was revealed during the main field testing that
more Android operating system versions exist.

The teachers only examined the content accuracy since
they were more knowledgeable in fitness testing
computation and interpretation of the result. Two (2) of the
teacher respondents noticed a minor discrepancy in the
Body Mass Index (BMI) computation and sit and reach
computation. BMI computation is hot moving from normal
even though the weight has been lowered. Also, the "sit and
reach" constantly pop-up the result as "excellent" even
though the entries have been changed. Aside from this,
other computations are accurate and tested over time by the
respondents, as proven in the evaluation.

The hyperlinks and data entry sections were evaluated
by the ICT experts only because these sections require
technical ~ knowledge in  application-making or
programming. The results show that the two (2) sections
still need to improve. First is the link or connection of the
back button of the phone to the "backlink" of the
application. As the user taps the back button, the
application is closed. Second, the links and entries of the
drop-down menu were not functioning well after a long
period of use.

Overall, most of the functionality and features of the
mobile application are working, and respondents remark
minimal refinement based on their evaluations.

3.6. Enhancement of the Proposed Mobile Application
Used in Measuring Physical Fitness Test

Table 5 presents the enhancement of the mobile
application based on the comments and suggestions of the
respondents. As indicated in the table, most respondents
pointed out that the mobile application should be enhanced
primarily in terms of visual appeal, which requires it to be
more visually appealing and attractive to the users. The
functionality of the back button should be corrected by
realigning the codes and reestablishing the connections to
the mobile phone. Error in BMI computation, particularly
on the descriptive part, error on the sit and reach
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description and scale should be realigned in the coding
process.

All suggestions for improvements were employed in
producing the final output of the mobile application. The
visual appeal should be enhanced as the top priority as it is
enlisted as the ranked one among the suggestions for
improvement since these visuals or graphics will
significantly affect the user experience of the students. On
the other hand, computations are also included in
improving the visual features as this will be the basis for
the teachers in crafting the appropriate plans and activities
for the student's needs. Failure to compute the fitness level
of students will also lead to incorrect fitness levels and
inappropriate fitness plans.

Furthermore, the feedbacks and suggestions were taken
into account for the improvement of the mobile
application's overall functionality and performance, which
could serve as a basis for measuring the fitness level of
students aligned to the current and existing standards
prescribed by DepEd [13].

Table 5. Comments and Suggestions for the Enhancement of the
Application
Item Frequency

1. Visual appeal 24

2. Back button functionality 13

3. Error on BMI computation 2

4. Error on sit and reach computation 2

5. Misspelled words 2

6. Some links are not functional 2

4. Conclusions

The output of this study was a mobile application for
physical fitness testing for android smartphone
applications which was designed adopting the Learners
Resources Management and Development System
(LRMDS) technical specifications of the Department of
Education. The mobile application for physical fitness
testing was evaluated as excellent by students, teachers,
and ICT experts, which could be a viable tool as an
alternative mode of recording and computing the students'
level of physical fitness. Based on the findings, it was
recommended that the mobile application be improved in
terms of visual appeal, data entries, buttons, and hyperlinks
for a better and quicker response of calculation and
usability. It is further recommended that future research on
the development and implementation of other mobile
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fitness applications related to the teaching of physical
education be conducted.
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