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ABSTRACT

The purpose of this study is to look into the relationship between Protocol Test Digital Sit and
Reach (DSR) with Back Saver Sits and Reach (BSR) among students aged 10 in primary
school. This study is designed based upon the correlation method between the test score and
the descriptive statistical analysis. Total (N = 60) students aged 10 years from SKJalan Hang
Tuah 2, Kuala Lumpur was chosen as samples. The results on the validity showedstrong
correlation between DSR and BSR (r = 0.93, p = 0.001, p<0.001), meanwhile the reliability of
DSR (r = 0.97, N = 60, p<0.001). Overall, DSRcan be used to assess the flexibility of the
biceps femoris and back of the body. However, the DSR instruments should be tested with
large populations to determine the validity and reliability of a more consistent.
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1. INTRODUCTION

Public awareness of health and fitness has to moulda healthy lifestyle among the public.
Studies have shown that the problems of diseases such as hypertension, heart disease and
diabetes are dueto inactive or sedentary lifestyle [1-7]. Children in primary school have also
been identified of having problems of overweight or obesity. The have found that a total
number of 222 students from primary and secondary schools around Kuala Lumpur are obese
[8]. It is also supported by a study in Malaysia, which shows that the status of fitness
components,including the flexibility component of male students in preschool, primary and
secondary school is low [9-10].

Flexibility is defined as an individual’s ability to move parts from the body in an absolute
range without feeling the pain about the joints and muscles [11]. Flexibility referred to the
range of movement related to joints [12]. The ranges of movement that exists among
individuals are different from each other. A standard assessment known as National Physical
Fitness Standard Assessment Program for Malaysian Students (NPFS) was designed to be
implemented at the school starting from 2008. National Physical Fitness Standard Assessment
Program for Malaysian Students is a set of health-based standard physical fitness tests to
measure physical fitness levels of primary and secondary students.

The relevant article entitled NPFS in the implementation of Physical Education in primary
and secondary schools in Malaysia explained the issue of NPFStests implementation is due to
the irregular administrative exam procedures at school, incomprehension and confusion of
teachers about the test procedures and disagreement of ideas in performing the test [13]. The
study is to observe the use of Protocol Test Digital Sit and Reach (DSR)in resolving issues
and problems aroseduring the implementation of NPFS test. Furthermore, the findings of DSR
willbe compared with different type of flexibility test to identify the correlation between the
scores on both tests which involve flexibility components.

There is a low significant difference between the level of primary school students with
secondary school students [14]. While the other studies that have been conducted shows an
increase in the flexibility component among secondary school students [10]. Through the

establishment of DSR instrument, it combines learning theories that are physical fitness
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[15]and motor behavior theory [16]. Researchers also use the ADDIE model as a reference in

developing these testing tools [17]. Health-based fitness is based on five components that are

cardiovascular endurance, muscular endurance, muscular strength, flexibility and body

composition. While the use of motor behavior theory involves special movement during

transition stage. At this stage, the respondents haveto own the development of motor behavior

capacity and have sufficient knowledge to apply the various movements in everyday life

usage. For flexibility behavior, it should involve the large muscle of thigh biceps brachii and

latissusdorsil in performing a movement.

In designing DSR, the process that should be considered in this innovated tool is to meet the

standard specifications of learning process. ADDIE model is applied so that the testing

process is implemented effectively and systematically. It involves Analyze, Design, Develop,

Implement and Evaluate.

The objectives of the study are as follows:

i. To identify the relationship between the scores of DSR and Backsaver Sit and Reach
(BSR) among students aged 10.

ii. To identify the relationship between the scores of pre-test and post-test in the DSR of
primary school students aged 10.

iii. To identify the functionality of muscle in DSR for primary school students aged 10.

2. METHODOLOGY

This study was conducted to examine the significant relationship between DSR with BSR.
Then, electromyography tests were done on DSR tool to see the functionality of muscles
involved. The results from the analysis is showing the correlation and the students’
achievement scores in DSR with BSR and the functionality of muscles in DSR test.The
sample consists of 60 students aged 10 who are randomly selected among the students of
SKJalan Hang Tuah 2, Kuala Lumpur. There are 25 boys and 35 girls. The rationale behind
the selection of the samples 10 years old because researchers assume logically that the
students aged 10 years and above will have to follow NPFS test every year to examine their

physical fitness level.
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The study used three main instruments DSR, BSR and electromyography test.

2.1. Protocol Test Digital Sit and Reach

Fig.1. Digital sit and reach (DSR) instrument

Purpose: To measure flexibility of body back, thighs and hip (lower back andposterior thighs).

Level: 10 years old.

Gender: Male and female.

Tools: Gauge range equipment, ultrasonic sensor URM37 DFROBOT V3.2 (program 1 cm),

DC power adapter 7volt and gauge.

Test Procedures:

Subjects are ready without wearing shoes and sit back with shoes put 23 c¢cm at the back to
perform the test.

Subjects are required to press the start switch. Wait for a bit sound.

Put the body in a state of 90°. Then, wait for 2 bit sound and the reading will be taken.
Next, a bit sound will blowand the subject started to push the gauge to get the first reading
of maximum range.

After 3 seconds, the reading of the actual maximum range will be displayed on the
computerized device.

Press the reset switch to repeat the test.

2.2. Back Saver Sit and Reach

Purpose: To measure the flexibility of hamstring muscle on both legs.

Level: Aged between 10 to 17 years.

Gender: Male and female.
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Tools: Gauge range equipment, wooden long ruler (measuring).

2.3. Electromyography Test

Electromyography Test is a test to examine the functionality of muscles involved in
performing DSR. It uses blue tooth signals (sensor) that attaches to the examined muscles to
study the muscle’sopenness and contraction involved. This sensor can also be attached to
various muscles to obtain data in any other studies. The muscles tested are biceps brachii,
triceps brachii, rectus abdominal, trapezius lower, biceps femoris and biceps femoris. The
researchers conducted the tests with a laboratory assistant in the laboratory of
UniversitiPendidikan Sultan Idris, TanjungMalim, Perak. Data was generated by

electromyography software in computer.

3. RESULTS AND DISCUSSION

3.1. Is there a significant correlation of scores between DSR and BSR on primary school

students aged 10?

Table 1. Result of relation between DSR and BSR

Test DSR BSR
DSR  Pearson Correlation | 0.930**
Sig. (2-tailed) 0.000
N 60 60
BSR  Pearson Correlation ~ 0.930** 1
Sig. (2-tailed) 0.000
N 60 60

** Correlation is significant at 0.01 (two-tailed).
Based on Table 1, the results show that there is a strong and significant relationship between
DSR with BSR aged 10 (r = 0.93, p = 0.001, p <0.001). A test that can achieve a correlation
coefficient of 0.85 to 0.93 reliability, with validity exceeding 0.85 to 0.93 is acceptable in
measuring [12]. Statistical analysis has shown the correlation between test scores of DSR and
BSR is 0.93 (N =60, p <0.001). A significant relationship between two tests can be identified
by the Pearson product moment correlation method to obtain the positive correlation value

between the two variables [18-20].
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3.2.Is there a significant relationship between the scores of pre-test and post-test in the

DSR of primary school students aged 10?

Table 2. Relation between pre-test and post-test using DSR

Test Pretest  Posttest
Pretest  Pearson Correlation 1 0.97**
Sig. (2-tailed) 0.000
N 60 60
M 30.2333
SD 6.01796
Pretest  Pearson Correlation ~ 0.97** 1
Sig. (2-tailed) 0.000
N 60 60
M 31.0500
SD 6.01812

** Correlation is significant at 0.01 (two-tailed).

Table 2 shows the results with the value of the correlation coefficient r = 0.97. This fact has
been reported that the validity and reliability of the correlation coefficient of 0.80 and above
define that the test can give consistent results when tested repeatedly [16].The higher the
value and the level of validity and reliability of the instrument, the more accurate the data will
be collected to produce good-quality studies [20]. The results of the study is to identify the

relationships between pretest and posttest in DSR.
3.3. What are the muscles involved in DSR for primary school students aged 10?

Table 3. Results of electromyography test

Muscles Involved % of MVC

Biceps Femoris 85.26
Trapezius Lower 22.18
Rectus Abdominal 20.23
Rectus Femoris 17.16
Triceps Brachii 14.52
Biceps Brachii 12.68
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Based on Table 3, percentage of Maximum Voluntary Contraction (MVC) analysis on muscle
activities while performing DSR with electromyographic test in laboratory studies. Biceps
femoris (85.26%), trapezius lower (22.18%) and rectus abdominal (20.23%) showed that
muscles highly respond to the test performance. Meanwhile, the lower functioning muscles
during the performance of DSR are rectus femoris (17.16%), triceps brachii (14.52%) and
biceps brachii (12.68%). These findings indicate that DSR are significant impact on biceps
femoris and inline with previous study that show the biceps femoris as the most muscle active

during DSR test [21-22].

4. CONCLUSION

The results from the study carried out shows that DSR and BSR have a strong correlation in
measuring the flexibility of primary school students aged 10 in SK Jalan Hang Tuah 2, Kuala
Lumpur. Therefore, the DSR is a new innovation alternative instrument that can be used to
administer the NPFStests on students of SekolahKebangsaanJalan Hang Tuah 2, Kuala
Lumpur and also for the country. This DSR involves 10 years-old primary school students
only. The researchers suggest that DSR involves students from different age such as 11 years
and 12 years. The using more samples will strengthen the findings obtained. In addition, the
researchers propose that the future researchers can study the relationship between DSR and
other flexibility tests. This study conducted by researchers is based on BSR only by linking
other flexibility tests, the future researchers can reinforce the correlation validity to the

findings from this test.
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