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ABSTRACT

The aim this study was conducted was to testithitasity between the reliability of the Mile Run/Walest and
One- and-a-Half Mile Run or Walk Test and the Pabest using criterion-reference and norm referenseavorking
framework. Sample was administered using two attemipthe PACER test and one attempt of the Mile &@uWalk
Test and One-and-a-Half Mile Run or Walk (minimure agl3.5_+0.5 years). Scores on level of maximum volume of
oxygen consumption or cardiovascular fithess webgaioed via the Mile Run/Walk Test, One and a HalfeMi
Run/Walk Test and the PACER Test. Analysis was dsing the Pearson Product Moment correlation approa
order to determine the reliability of the Mile RurdlW/ Test, One and a Half Mile Run/Walk Test and tA€PR Test.
The estimated criterion referenced reliability fitre Mile Run/Walk Test and the PACER Test were daite the
‘proportion of agreement’ (Pa) and ‘modified kapfiqg), using the FITNESSGRAMtandards (Cooper Institute for
Aerobics Research, 1992) (Baumgartner et al., 2@08) the One and a Half Mile Run/Walk Test was olketiiby
using the American College of Sports Standards (AC®99).

INTRODUCTION

For each student gaining maturity, an adequatebae@bility level is normally linked with low levedf heart
disease, obesity, diabetes and hypertension. Toislegn is chronic and will usually occur during Idhiood. It is
important to stress on education, achievement aedtdésting of aerobic ability from an early stagepbysical
development. It is clear that aerobic ability isportant and is accepted as a component of studéiress test.
Physical Education and Sports Science Educatiachéza as well as school sports coaches can chomseskveral
fitness programmes, including Presidents’ Challefigesident’s Council on Physical Fitness and Spant Prudential
FITNESSGRAM (Cooper Institute for Aerobics Research) ((Baurtigar T.A. Jackson, A.S Mahar, M.T. & Rowe,
D.A. 2003) in order to assess aerobic achievembitityaor cardiovascular. However, the FITNESSGRANhess
programme has been used comprehensively in natteealge fitness programmes and is used by the i¢aner
Alliance for Health, Physical Education, Recreatiord Dance (Safnt, 1995).

All national teenage fithess programmes worldwitlpresent use criterion reference. This meansahspecial
standard has been set for each test for each age gnd sex. Subjects are then categorized aschpessed if they
fulfilled the standard and having failed if they dot achieve the required standard. The criteredarenced standard
for FITNESSGRAM was developed to represent theefinconsistency level at the minimum level of adezhealth
and minimizes health risks (Morrow, Jackson, Di&cRood, 1995). The component of the FITNESSGRAMIines
aerobic ability, body composition, muscle strengttuscle resistance and softness. The focus oféliarch was on
the aeraobic ability component. Physical Educatiod Sports Science Education teachers as well atsspmaches who
use the FITNESSGRAM have two choices to measum@aeability, namely the Mile Run/Walk Test and tRACER
Test (Progressive Aerobic Cardiovascular Endurdtee) 20 metre multistage stage shuttle run. Theldpment of
the standard criterion reference for the Mile RualdVTest and the PACER are excellently explainedétail in an
article by Cureton (1994).

Carrol (1994) asserts that cardiovascular fitnesme’s ability to continuously perform heavy tasker a lengthy
period. It is also known as aerobic fithess, whigkthe ability of the circulatory and respiratogystem to acclimatize
and to rejuvenate due to the effect of physicalviigtsuch as running, walking fast, cycling, swinmg and others
(Nieman, 2003). One can raise cardiovascular fithesel and also decrease the risk of heart- kldigease, diabetes,
high blood pressure and certain types of cancenggma, George, Alexender & Fellingham, 2002). PA981) reported
a consistent relationship between measurement yHfigdl activity, physical fithess and cardiovascusease. Using
testing and measurement, we can identify somedeae& of cardiovascular fithess and suggest sigtakercises for
him or her. This can be used to motivate improvenreachievement or to continue a healthy lifestgled also can be
an early step to detect disease (Miller, 1994). dnimbly, varied tests exist to measure cardiovasdithess. Among
them are the Mile Run/Walk Test, the PACER Test {2ftre Multistage Shuttle Run), 1600 Metre Mile Ritalk
Test, ¥4 Mile Run/Walk Test, ¥ Mile Run/Walk Test,Mile Run/Walk Test, 1.5 Mile Run/Walk Test, Niner 12-

The Journal of International Management Studiesu¥i@ 3, Number 2, August, 2008 77



78

minute Run/Walk and other tests. However, nondeftésts are consistent and used in all scho@aricountry. Many
Physical Education and Sports Science teachergbhasvschool sports coaches in our country haed tise field test
approach to measure students’ cardiovascular fitniestruth, we are merely measuring the cardiavascfitness
ability level based on the time taken using minated seconds to measure or in metres for the Mile'\Ralk Test, the
1.5 Mile Run/Walk Test, and the 12-minute Run/Wallkhat is certain is that by using the testing appho we are still
unable to know students’ real maximum volume ofgety consumption. The Sports and Health Divisionydation
Ministry of Malaysia for example uses the 1500 mekest in the Basic Physical Fitness Tekljiagh Daya Tenaga
Asas or UDTAas an instrument to measure forms one to fiverstary school students’ level of cardiovascularefis.

A battery test and norm Prudential FITNESSGRAl well as a formula to measure the maximum volome
oxygen consumption by ACSM (1999) which is usedldwide by Sports Education practitioners has attibalped to
estimate the volume of maximum oxygen consumptiased on field tests. Using Prudential FITNESSGFRAfur
criterion reference, we can see the extent of Madaystudents’ ability level in maximizing oxygeonsumption. The
Mile Run/Walk Test and the One-and-a-Half Mile RiMalk Test has been used thus far to measure thed &dv
cardiovascular fitness and has been accepted iastamment that can measure aerobic ability (VihcBarker, Clarke
& Harrison, 1999). Despite this, there is no refigee for the Mile Run/Walk Test and the One-and-#-Hiile
Run/Walk Test prepared as VO2 max in our countnjika the West's popular The Prudential FITNESSGRANMhe
President's Challenge, South Carolina PhysicalesgnTest, AAHPERD Physical Best, The Chrysler FAAd}
Physical Fitness Programme, and the AAHPERRD Y &ittiess Test. Similarly, there is no referencettier One-and-
a-Half Mile Run/Walk in the form of VO2 max, excefor the VG, max calculation formula developed by ACSM
(1999). Meanwhile, the PACER Test (20 Metre Mudtig# Shuttle Run) is the latest field test usedeasure V@ max
and is reported to have high reliability in measgrthe maximum volume of oxygen consumption (Lilgwnan &
Looney, 1992).

Till now there is no single standardized referecriterion that can be used to measure Malaysiaonsksry school
students’ cardiovascular fithess achievement. Toezein order to gain criterion-referenced and noeferenced
agreement for the Mile Run/ Walk Test, One-and-#-iNdle Run/Walk Test and the PACER Test, the reskars
have used the norm test which was introduced bydhtial FITNESSGRAN and the American College of Sports
Medicine (ACSM, 1999) used worldwide as criteria feference. Two types of tests that measure aerfithiess
introduced in the FITNESSGRAM were used in thisdgttio measure secondary school students’ leveleobtac
ability. The tests were the Mile Run/ Walk Test ¢he PACER Test. Meanwhile students’ aerobic gbftit the One-
and-a-Half Mile Run/Walk were evaluated based @nfthmula and norm introduced by the ACSM (1999).

This study aimed to obtain the criterion referenaed norm referenced agreement between the MiléViRalk
Test, One and a Half Mile Run/Walk Test and the ERCTest among male and female students aged 18nhd45
years. Firstly, the findings of this research wodlketermine the percentage of male and female sacprathool
students aged 13 years, 14 years and 15 years sidte of Perak who passed the PACER test, thee RUlih/Walk Test
and the Body Mass Index based on the FITNESSGRA#dndard (Cooper Institute for Aerobics Resear@92)
(Baumgartner et al., 2003). Secondly, the findio§shis study would determine the percentage ofenzald female
secondary school students aged 13 years, 14 ypdrimyears in the state of Perak who passed tleea@d a Half
Mile Run/Walk Test according to the American Collerf Sports Medicine Standards (ACSM, 1999).

Thirdly, the findings of this study would provideddback on the reliability of the PACER test, whishhe 20
metre multistage stage shuttle run. Fourthly, Was to determine the reliability of the Mile Run/lWa&est, One and a
Half Mile Run/Walk Test and the PACER Test so aslétermine which test was the most suitable to oreathe
cardiovascular endurance among students dependiag® and sex.. Fifthly, the findings of this stwdyuld provide
useful feedback to Sports Education and Sportsn8ei¢eachers in Perak on the appropriateness tsf ttiesneasure
cardiovascular endurance among students dependirag® level and sex. Sixth, the findings of thisdgtcould be
used by the Malaysian Ministry of Education, teacducation division, curriculum development cerdrel state
education departments as useful feedback to fotmthe Sports Education and Sports Science cuaricul

A study on the criterion referenced and norm refeeel agreement between the Mile Run/Walk Test, @mkta
Half Mile Run/Walk Test and the PACER Test (Progies Aerobic Cardiovascular Endurance Run) amonig @uad
female secondary school students aged 13 yeangdré and 15 years in the state of Perak was cteditie achieve
the following objectives. Firstly it was to tesetlkest-retest reliability of the PACER test, then@étre multistage stage
shuttle run.

Secondly, it was to test the similarity in reliatyilof the Mile Run/Walk Test, One and a Half MiRun/Walk Test
and the PACER Test based on the norm referencedrédadon referenced framework. Therefore, thiswastudy to
find out if subjects could be classed as ‘pass*fait’ when compared with the criterion referencer fthe Mile
Run/Walk Test and the PACER Test using the starsdaed in the FITNESSGRAM (Cooper Institute for Asos
Research, 1992) (Baumgartner et al., 2003) an®treeand a Half Mile Run/Walk Test based on thedseds set for
the American College of Sports Medicine (ACSM, 1p9%Bhirdly, this study was to determine the norrferenced
reliability for the PACER and the correlation betmethe Mile Run/Walk Test, One and a Half Mile Rifalk Test

78 The Journal of International Management Studiesuk@ 3, Number 2, August, 2008



and the Pacer Test in order to determine which west the most suitable to be used in order to meathe
cardiovascular endurance among students dependiage®and sex.

METHODS

This section discusses the research methodologyhengrocedure for the Mile Run/Walk Test, One andalf
Mile Run/Walk Test and the PACER Test among malk female students aged 13, 14 and 15 years. Tdteséction
discusses the research design, followed by the extnal framework of the research, research sampkearch
instruments, research procedure, method of dategay) and also data analysis method. The study tisenormative
survey research approach. All subjects selected wale and female students aged 13, 14 and 15. ydhdata in the
study were gathered in the form of nominal scaled matio via the Mile Run/Walk Test, One and a Hdlife
Run/Walk Test and the PACER Test are. Data werbyzed with the aid of computer software. Descriptatatistical
analysis was used to determine the level of maxinmalame of oxygen consumption among male and ferstaldents
aged 13, 14 and 15 years. Meanwhile, the One aHdlaMile Run/Walk Test was completed based onecioh
referenced and norm standards of the American @mlté Sports Medicine Standards (ACSM, 1999). Scorelevel
of maximum volume of oxygen consumption or cardgmedar fitness were obtained via the Mile Run/Wedst, One
and a Half Mile Run/Walk Test and the PACER Testaliksis was done using the Pearson Product Monoerglation
approach in order to determine the reliability loé Mile Run/Walk Test, One and a Half Mile Run/Walkst and the
PACER Test. The estimated criterion referencedabéity for the Mile Run/Walk Test and the PACERsTavere
gained via the proportion of agreement{(Pa) and ‘modified kappa (Kq), using the FITNESSGRAMtandards
(Cooper Institute for Aerobics Research, 1992) (Bgartner et al., 2003). On the other hand, themaséd criterion
referenced reliability of the One and a Half MileriRWalk Test was obtained through tipeoportion of agreement’
(Pa) and ‘modified kappa (Kqg) by using the Americanll€ge of Sports Standards (ACSM, 1999). The sarfgi¢he
study comprised 2,056 students, with male (N = 1 H5@ female (N = 897) students randomly seleatsieh the whole

population of students aged 13 years (N = 681yebts (N = 696) and 15 years (N = 678) from 18 sdaoy schools
throughout Perak.

I nstruments and Research Procedure
i. The Pacer which was a progressive 20 metre masséage shuttle run.
ii. Mile Run/Walk Test
iii. One and a Half Mile Run/Walk Test
iv. The Standard Prudential FITNESSGRACooper Institute for Aerobics Research, 1992) ufBgartner et al.,
2003)
v.  American College of Sports Medicine Standards (AC38B9).

DATA COLLECTION

Data collection was done simultaneously for eactwofeducation districts by different testers. Haga collection
process was conducted on each subject from eacdiolsefthin a week. Therefore, altogether the timkeh to collect
data from all male and female students aged 13ntl4l5 years (n = 2056) was nine weeks.

DATA ANALYSIS

Data obtained was analyzed using the SPSS for wisdor ver.11.0. The descriptive statistical apptoaias used
to get the mean, standard deviation, percentag@earentile. Proportion of agreement ( Pa ) andifiealdkappa ( Kq )
were used to show the estimated reliability of ¢niéerion reference using the FITNESSGRAMtandard (Cooper
Institute for Aerobics Research, 1992) (Baumgarttal., 2003). Pearson’s Correlation Analysis wsesd to study the
relationship between the Mile Run/Walk Test and -Cared-a-Half Mile Run or Walk Test and the PACERstTfor
each age group according to sex. Then the One-waya analysis approach was used to see the differan
achievement for each test according to age grodfsex.

RESULTS

Table 1 shows the mean achievement from the PaestrbBsed on the number of shuttle runs accordiagé and
sex of students. The mean achievement for the nuaflshuttle runs by male students aged 15 yeasshigher (Mean
=41.74, SD = 11.53) compared with male studer¢sldgl years (Mean = 40.55, SD = 13.20) and maled &8 years
(Mean = 38.03, SD = 10.01). By comparison, the natained for the number of shuttle runs by fensalelents aged
14 years was higher (Mean = 36.68, SD = 10.93) ewatpwith female students aged 15 years (Mean 235D =
7.94) and females aged 13 years (Mean = 32.96, 603).
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Table 1. Mean Attained for the Number of Shuttle Runsin the Pacer Test According to Age and Sex

Age Sex
Male Female
Mean SD Mean SD
13 years 38.03 10.01 32.98 6.93
14 years 40.55 13.20 36.68 10.93
15 years 41.74 11.53 35.72 7.94

Table 2 shows the mean achievement for maximumexygnsumption (Vénax) in the Pacer test based on age
and sex of students. The mean achievement by madergs aged 15 years was higher (Mean = 33.037 20.0)
ml.kg*.meart compared with male students aged 14 years (Meah573SD = 4.67) ml.kgmear and males aged
13 years (Mean = 31.07, SD = 3.63) mi*kgeart. By comparison, the mean achievement by femattesits aged 14
years was higher (Mean = 31.18, SD = 3.91) mil.ikgeart compared with female students aged 15 years (Mean
30.86, SD = 2.91) ml.kgmeart and females aged 13 years (Mean = 29.85, SD=fhbR) ‘' mean’.

Table 2. VO? Max M ean Achievement Based on the Pacer Test According to Age and Sex

Age Sex
Male Female
Mean SD Mean SD
13 years 31.70 3.63 29.85 2.59
14 years 32.57 4.67 31.18 3.91
15 years 33.03 4.10 30.86 2.91

Table 3 shows the mean achievement for maximum enxygtake (V3max) based on the Mile Run/Walk Test
The mean achievement by male students aged 14 wearkigher (Mean = 9.95, SD = 2.08) mi*kpean' compared
with male students aged 15 years (Mean = 9.93, 8014) ml.kg".mean' and males aged 13 years (Mean = 9.81, SD =
1.76) ml.kg".mean’. By comparison, the mean achievement by femaleesits aged 13 years was higher (Mean =
10.92, SD = 1.63) ml.kmeart compared with female students aged 14 years (Me&0.88, SD = 2.06) ml.kg
! mean' and females aged 15 years (Mean = 10.76, SD 3 mBRg .mean’.

Table 3. VO2 Max M ean Attained for the Mile Run/Walk Test According to Age and Sex

Age Sex
Male Female
M ean SD M ean SD
13 years 9.81 1.76 10.92 1.63
14 years 9.95 2.08 10.88 2.06
15 years 9.93 2.14 10.76 1.89

Table 4 shows the mean obtained for maximum oxygtke (VGOmax) based on the 1.5 Mile Run/Walk Test
The mean attained by male students aged 15 yearbigler (Mean = 15.82, SD = 3.25) mi‘kgeart compared with
male students aged 13 years (Mean = 15.30, SD32pPrfl.kg".meant and males aged 14 years (Mean = 15.02, SD =
2.92) ml.kg".mean’. By comparison, the mean attained by female stsdeged 15 years was higher (Mean = 17.03,
SD = 3.43) ml.kg.mean' compared with female students aged 13 years (MeE$163, SD = 3.47) ml.kgmeart and
females aged 14 years (Mean = 16.42, SD = 4.4Kghmean’.

Table 4. VO? Max M ean Obtained for the 1.5 Mile Run/Walk Test According to Age and Sex

Age Sex
Male Female
Mean SD Mean SD
13 years 15.30 2.92 16.63 3.47
14 years 15.02 2.92 16.42 4.45
15 years 15.82 3.25 17.03 3.43

The statistical analysis indicated a positive atmdng correlation between test scores and repdattd for the
Pacer test on male and female students aged 13 yedrs. The result showed that the correlationevéletween the
test and the retest for the Pacer Test on malestscged 13, 14 and 15 years was between val@d4-to 0.97 and
was significant at the p<0.05 range. By comparisa,correlation value between the test and réveshe Pacer Test
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on female students aged 13, 14 and 15 years als®eteveen value r = 0.95 to 0.97 and was signifiaathe p<0.05
range. Statistical analysis using the Proportio@feement approach was used to determine the mtage of male
and female students aged 13, 14 and 15 years whid be classed as ‘pass’ or ‘fail' compared witle triterion
reference for the Mile Run/Walk Test using the FES8GRAM standard reference (Cooper Institute for Aerobics
Research, 1992) (Baumgartner et al., 2003). Taldkosvs that only 57.8% of male students aged 13y&&:9% of
males aged 14 years and 33.2% of males aged 15 passed the Mile Run/Walk Test based on the runtimg
specified by the FITNESSGRAM Standard.

Table5. Criterion Referenced Reliability of the Mile Run/Walk Test Compared with the
FITNESSGRAM Standard Based on Age and Sex

Age Male Female
Pass Fail Pass Fail
frek % Frek % frek % frek %
13 years 225 57.8 164 42.2 190 65.1 102 34.9
14 years 197 50.9 190 49.1 171 55.2 139 44.8
15 years 127 33.2 256 66.8 156 52.9 139 47.1

Statistical analysis using the Proportion of Agreatrapproach was used to determine the percenfagele and
female students aged 13, 14 and 15 years who teutdassed as ‘pass’ or ‘fail’ compared with thigecion reference
for the Pacer Test using the FITNESSGRAM standafdrence (Cooper Institute for Aerobics Resear®@92]
(Baumgartner et al., 2003). Table 6 shows that 84l)2% of male students aged 13 years, 39.8% of nagled 14
years and 21.4% of males aged 15 years passed ¢ke liResed on the running time specified by the HENGRAM
Standard. By comparison all 100% female studentd 48e14 and 15 years passed the Pacer Test baskd ninning
time specified by the FITNESSGRAM Standard.

Table 6. Criterion Referenced Reliability of the Pacer Test Compared with the
FITNESSGRAM Standard Based on Age and Sex

Age Male Female
Pass Fail Pass Fail
Frek % frek % Frek % Pass frek Fail
13 years 133 34.2 256 65.8 292 100 - %
14 years 154 39.8 233 60.2 310 100 - -
15 years 82 21.4 301 78.6 295 100 -

Statistical analysis using the Proportion of Agreatrapproach was used to determine the percenfagele and
female students aged 13, 14 and 15 years who @eutdassed as ‘pass’ or ‘fail' compared with thiéecion reference
for the One-and-a-Half Mile Run/Walk Test basedtlb® American College of Sports Medicine StandafiSSM,
1999). Table 7 shows that only 69.9% of male stilaged 13 years, 74.2% of males aged 14 years ahéo 45
males aged 15 years passed the One-and-a-Half RUilgWalk Test based on the running time of the Acaer
College of Sports Medicine Standards (ACSM, 19#3).comparison 87.0% female students aged 13 yedr8%8
females aged 14 years and 84.1% females aged 15 yassed the One-and-a-Half Mile Run/Walk Test dasethe
American College of Sports Medicine Standards (AC38D9).

Table 7. Criterion Reference Reliability of the One-and-a-Half Mile Run/Walk Test Compared with the
ACSM (American College of Sports M edicine) Standards Based on Age and Sex

Age Male Female
Pass Fail Pass Fail
Frek % frek % Frek % frek %
13 years 272 69.9 117 30.1 254 87.0 38 13.0
14 years 287 74.2 100 25.8 263 84.8 47 15.2
15 years 165 43.1 218 56.9 248 84.1 47 15.9

Statistical analysis using the Proportion of Agreatmrand modified kappa was used to determine th&arship
between tests among male and female students &geidiland 15 years. Table 8 shows the relationséipeen the
Pacer Test and the Mile Run/Walk Test for male estitsl aged 13 years, based on the Proportion ofefggat value
(Pa = 0.64) and Modified Kappa (Kg = 0.43), for enatudents aged 14 years with a Proportion of Ages value (Pa
= 0.69) and Modified Kappa (Kq = 0.38), and finalfgr male students aged 15 years with a Propordfofygreement
value (Pa = 0.76) and Modified Kappa (Kq = 0.4MeTrelationship between the Pacer Test and the Rlile'\Walk
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Test for female students aged 13 years was basedbeoRroportion of Agreement value (Pa = 0.65) Mutlified

Kappa (Kq = 0.38), for female students aged 14s/dar Proportion of Agreement value was (Pa = 0ab6l) Modified
Kappa (Kg = 0.00), and finally, for female studeatged 15 years the Proportion of Agreement valug (Ra = 0.53)
and Modified Kappa (Kq = 0.00).

Table 8. Similarity of Criterion Referenced Reliability between the PACER, the Mile
Run and the One-and-a-Half Mile Run

Test Male (Age) Female (Age)
13 14 15 13 14 15
PACER and the Mile Run (n=389) (n=387) (n=383) (n=292) (n=310) (n=295)
Proportion of Agreement 0.64 0.69 0.76 0.65 0.55 0.53
Modified Kappa 0.43 0.38 0.40 0.38 0.00 0.00

The Mile Run and the One-and-a- (n=389) (n=387) (n=383) (n=292) (n=310) (n=295)
Half Mile Run

Proportion of Agreement 0.61 0.65 0.73 0.75 0.69 0.67
Modified Kappa 0.38 0.28 0.44 0.35 0.33 0.31

The One-and-a-Half Mile Run and  (n=389) (n=387) (n=383) (n=292) (n=310) (n=295)
PACER

Proportion of Agreement 0.54 0.60 0.74 0.87 0.85 0.84
Modified Kappa 0.19 0.28 0.43 0.00 0.00 0.00

The relationship between the Mile Run/Walk Test #me One-and-a-Half Mile Run/Walk Test for maledgtots
aged 13 years was based on the Proportion of Agreewalue (Pa = 0.61) and Modified Kappa (Kq = 0,38 male
students aged 14 years the Proportion of Agreewaoe was (Pa = 0.65) and Modified Kappa (Kg = D.2®&d for
male students aged 15 years the Proportion of Ageee value was (Pa = 0.73) and Modified Kappa (K§.44).
Meanwhile, the link between the Mile Run/Walk Tastl the One-and-a-Half Mile Run/Walk Test for feensludents
aged 13 years was based on the Proportion of Agmeevalue (Pa = 0.75) and Modified Kappa (Kq = 0.3 female
students aged 14 years the Proportion of Agreenvane was (Pa = 0.69) and Modified Kappa (Kq = D.28d for
female students aged 15 years the Proportion oféxgent value was (Pa = 0.67) and Modified Kappa<Kc31).

The relationship between the One-and-a-Higile Run/Walk Test and the Pacer for male studewyesd 13 years
was based on the Proportion of Agreement value=(B&4) and Modified Kappa (Kq = 0.19), for malad#nts aged
14 years the Proportion of Agreement value was<Pza60) and Modified Kappa (Kq = 0.28), and for enatudents
aged 15 years the Proportion of Agreement value (Ras= 0.74) and Modified Kappa (Kg = 0.43). Meaileyhthe
relationship between the One-and-a-Half Mile Rurlifaest and the Pacer Test for female students &gecars was
based on the Proportion of Agreement value (P8%)Gand Modified Kappa (Kq = 0.00), for female stnts aged 14
years the Proportion of Agreement value was (Pa88)0and Modified Kappa (Kg = 0.00), and for fematadents
aged 15 years the Proportion of Agreement value(Ras= 0.84) and Modified Kappa (Kg = 0.00).

CONCLUSION

Results of the study showed that the Pacer Testhlgdreliability for testing the maximum volume okygen
among male and female students aged 13 to 15 yEaesfindings of this study are similar with resgafindings by
Liu, Plowman and Looney (1992) who reported muttipdliability for the PACER Test via the test aetkst approach,
attaining .89 intra-class reliability value for 18%le and female subjects aged between 6 to 16 yeager, Mercier,
Gadoury & Lambert, 1998).As for the Mile Run/Walkst, the findings show that only 57.8% of male stislaged 13
years passed and succeeded in completing the thimvai time range of 7.00 to 10.00 minutes. 50.9 &enstudents
aged 14 years passed and succeeded in complegingritbetween 7.00 to 9.30 minutes. 33.2% of maleesits aged
15 years passed and succeeded in completing theithin a time range of 7.00 to 9.00 minutes, fiheetstipulated by
the Fitnessgram Standard. By contrast, the pergertthpasses among female students aged 13 yearsusbeeded in
completing the run within a time range of 9.00 th3D minutes was 65.1%. 55.2% female students agegbdr
succeeded in completing the run within a time raofy8.30 to 11.00 minutes. 52.9% female studentsl dgeyears
succeeded in completing the run within a time raoig®.00 to 10.30 minutes, the time determinedhey Eitnessgram
Standard. The results of the study show that 15-giehmale students’ cardiovascular resistance veag weak as
66.8% of them failed to achieve the passing levidrdgned by the Fitnessgram Standard.

As for the Pacer Test, the results of the studywsldothat only 34.2% male students aged 13 yearsgasd
succeeded in completing the run between 41 to petitens. 39.8% of male students aged 14 yearsedassd
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succeeded in completing the run between 41 to B8titeons. 21.4% of male students aged 15 yearsedasad

succeeded in completing the run between 51 to pdtiteons based on the repeated runs stipulatetidyitnessgram
Standard. Meanwhile, all female students aged 4&nt 15 years passed and succeeded in comple@ingr between
23 to 51 repetitions. The result of the study shibttat more than 60% of male students aged13, 14 anyears failed
to pass the level stipulated by the Fithessgramdsatal. As for the One- and-a-Half Mile Run or Walkst, the result
of the study showed that only 69.9% of male studegtd 13 years, 74.2% male students aged 14 yedrd3atb

male students aged 15 years passed based on thiegtime stipulated by the American College of @pdMedicine

Standards (ACSM, 1999). The percentage of passéenwdle students aged 13 years was 87.0%, for festadents
aged 14 years was 84.8% and for female students Hggdars was 84.1%. The result of the study shawad15-

year-old male students’ cardiovascular resistanae very weak as 57% of them failed to achieve tlssipg level

determined by the American College of Sports Medicstandards (ACSM, 1999).

The results of the study indicated a relation betwthe Mile Run/Walk Test and One- and-a-Half Milen or
Walk Test for male students aged 13 ye&®a € 0.61) and Kq = 0.38), male students aged 14 yeRasE 0.65) and
(Kg = 0.28), as well as male students aged 15 y&ars=(0.73) and Kg = 0.44). There was also a relation between the
Mile Run/Walk Test and One- and-a-Half Mile RunWalk Test for female students aged 13 ye®as £ 0.75) and
(Kgq = 0.35), female students aged 14 ye®a £ 0.69) and Kq = 0.33), as well as male students aged 15 y&ars=(
0.57) and Kq = 0.31). There was also a relation between the @né-a-Half Mile Run or Walk Test and the Pacert Tes
for male students aged 13 yedPa (= 0.54) and Kq = 0.19), male students aged 14 yeRest 0.60) and Kg = 0.28),
as well as male students aged 15 yelRes< 0.74) and Kg = 0.43). There was also a relation between the @né-a-
Half Mile Run or Walk Test and the Pacer Test faméle students aged 13 yed?a € 0.87) and Kg = 0.00), female
students aged 14 yedPs( = 0.85) and Kq = 0.00), and female students aged 15 yed@as<0.84) and Kq = 0.00).

The amount of maximum oxygen use (3@x) is one of the best indicators to test aerdibiess. However,
subjects undergoing cardiovascular fitness tesésl refrong commitment to overcome various obstadiaportant
aspects which are obstacles include instrumentengenient place and subjects’ ability as well tepaspects when
undergoing cardiovascular fitness tests, especiatly that involves measurement of maximum volumegfgen
consumption. Many researchers who have conductell studies found several appropriate ways to meathe
maximum volume of oxygen consumption. Among the svaye the Mile Run/Walk Test and One- and-a-HalleMi
Run or Walk Test and the Pacer Test which havébeen tested comprehensively in Malaysia. The resiithe study
show that there is a relationship between the Paest and the Mile Run/ Walk Test for male studexged 13 years
with the Proportion of AgreemenPé= 0.64) and Modified Kappa (Kq = 0.43), for maledents aged 14 yearRg=
0.69) and (Kg = 0.38), and for male students adgegehrs Pa= 0.76) and (Kq = 0.40). There is a relationshipwaen
the Pacer Test and the Mile Run/ Walk Test for fensaudents aged 13 yeaRaE 0.65) and (Kg = 0.38), for female
students aged 14 yeafaE 0.55) and (Kg = 0.00), and for female studentdath yearsHa= 0.53) and (Kq = 0.00).

Based on the results of the study, it is recommeldat within the state of Perak, attention needsetgiven by all
parties responsible for the physical developmentsetondary school students’ cardiovascular fithédsysical
Education teaching and learning activities needb¢o conducted efficiently by emphasizing the dewvelept of
cardiovascular resistance. Similarly, activities 13, 14 and 15 year-olds such as sports curric@od games need to
be given serous attention Physical Education grutt§ Science schoolteachers need to be more tamedalecting
tests that are the most appropriate to measuréogastular resistance. It is recommended that trachse the Pacer
Test to test students’ cardiovascular resistancé &s proven to be appropriate and has very higgt teliability
compared with the Mile Run/Walk Test and the Omed-a-Half Mile Run or Walk Test. It is suggestedttthe Pacer
Test can also be used as a component of the Phificass Test battery to replace the Mile Run/WBdst and the
One- and-a-Half Mile Run or Walk Test, which ardl sised by the Malaysian Ministry of Education, abber
Education Division, Curriculum Development Centradaalso State Education Departments to test stsident
cardiovascular resistance.
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