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Test and measurement of cardiovascular fitness for female cadet officersMohar Kassim *, Rahmat Sholihin Mokhtar
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Abstract: The aims of this research are to investigate the level of fitness and determine the cardiovascularendurance fitness norm for 18 year old female cadet officers.  This research is a descriptive quantitative researchand it involves a 2.4 km Run Test. A total of 46 respondents from the National Defense University of Malaysia(NDUM) Foundation Programmed 2013/2014 session were selected at random for this research. The analyses ofdescriptive data used included mean, median and standard deviation. The findings showed that the level ofcardiovascular endurance fitness for the respondents is at a very satisfactory level (M=13.13, SD=1.068) as thenormal percentile norm; with a recorded time of 13.01 minutes that is located at the 50th percentile and above. Thefitness norm is determined by using guidelines which was introduced by Cooper (2007). Therefore, the norm thathas been established is recommended to be made used as a reference to measure the level of cardiovascularendurance fitness for other age groups. There is an intention of investigating the physical fitness endurance normof other age group in the future.
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1. Introduction

*Physical fitness is a component that constitutestotal fitness that is constantly being used in any formof action including sports and acting. Physical fitnessis defined as the ability of a person to do dailyroutines without fatigue by utilising optimumenergy; and still has extra energy to be used duringleisure time or in emergencies. This is supported byPenny and Clarke (2005) who pointed out thatphysical fitness is defined as the ability to carry outdaily routine efficiently with fitness without feelingextreme fatigue while having sufficient energy tocarry out any other types of recreation.Physical fitness can be further classified intohealth-based and motor-based fitness (Glassman,2002; Haskell, et al., 2007). Haskell et al. (2007) andGlassman (2002) described that health-based fitnesssuch as cardiovascular endurance, muscularendurance, muscle strength, softness of muscles, andthe composition of body that covers the aspect thatis related to the function of physiology andpsychology; are believed to give an individualprotection from threats of hypokinetic diseases.These diseases include heart diseases, obesity, andmuscular diseases. On the other hand, motor-basedfitness refers to the muscle potential and ability of anindividual to carry out physical activity in terms ofbalance, agility, speed, power, reaction time andcoordination.The primary element of health-based fitness isthe cardiovascular endurance which means theability of the heart and lungs to provide oxygenated
* Corresponding Author.

blood to the working muscle tissues for them to usethe oxygen to generate energy that is needed for anyaction to be carried out (Zupan, 2012). He furthersuggested that the level of cardiovascular endurancecan be assessed by a physical test, for example a 2.4km Run Test. The time recorded for running in thetest is compared to the 2.4 km Run Test norms. The2.4 km Run Test norms elicit the level ofcardiovascular endurance fitness of a person bycomparing the recorded time with the norms.
1.1. BackgroundFitness tests are often referred as an appraisal forthe level of fitness or a measure in determining thehealth status and physical fitness of an individual. Inevery test, there are norms that have beenpredetermined which act as the controlling factors ofthe tests and they are used by trainers to assessathletes’ level of fitness. The norms or guidelineshelp not only in assessing the level of fitness but alsodetect the efficacy of the fitness training beingcarried out (Quinn, 2012). Quinn (2012) added thatthe norms of a particular fitness test constitutemotivation elements to help an individual carry outbetter physical workout.The fitness norm is referred as the guideline orrange of marks that has been formulated after theprocess of calculation and analysis for a particularfitness test (Dove-Edwin, 2009). A research onphysical fitness norm; conducted by Keating (2003)involved an investigation on a fitness testprogramme carried out for teenagers in the United
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States. The research revealed the effectiveness of theprogramme through test battery that constitutes thefitness norms and has proven that the fitnessprogramme enhances lifestyle quality related tohealth. He later concluded that trainers shouldchoose, use and develop training programmes thatare available to make them more efficient anddynamic.The cardiovascular fitness norm for a 2.4 km RunTest used is based on the American College of SportsMedicine standard (ACSM, 1999). The norm isproduced by using the same procedure as suggestedin this research but in a different environmentalcondition as compared to our country, Malaysia. Thiswill inevitably produce a varation in results indetermining the true level of fitness of an individualamongst Malaysians. Until today, there is no localfitness norm produced to test the level of physicalfitness of 18 year old Malaysians. Hence, theresearcher has taken the initiative to carry out thisresearch so that a local cardiovascular endurancefitness norm is produced.As the first research of its kind in Malaysia, theresearcher only focused on the production ofcardiovascular endurance fitness norms for 18 yearold females. The cardiovascular endurance fitnessnorms are produced from the analysed dataobtained from the 2.4 km Run Test results as theinstrument in this research.
1.2. Research objectiveThe objective of this research is to produce acardiovascular endurance fitness norm for 18 yearold female cadet officers which utilises the 2.4 kmRun Test introduced by The Cooper Institute.Besides that, the purpose of this research is to assessthe level of cardiovascular fitness for 18 year oldindividuals to be set as a reference norm for futurestudies on fitness level of Malaysians.
2. MethodologyThe method of this research is experimentalobservation. The design of this research resemblesthe design of research done by the Cooper Institutein producing its instrument to assess thecardiovascular endurance fitness norm. TheStatistical Package for Social Sciences (SPSS)software version 20 was used to calculate andtranslate descriptive statistical analysis for researchdata of this research. The finding has enabled theresearcher to calculate the percentile, mean andstandard deviation for the overall result. In addition,demographic variables such as gender, ethnicity,height, and weight are also tabulated as dependentvariables in this research.The sample of the research comprised of femalecadet officers aged 18 years old from the UPNMFoundation Programme, 2013/2014 session. A totalof 46 respondents were selected to perform the 2.4km Fitness Run Test; and this total represented 50percent of the total female cadet officers of the

UPNM Foundation Programme 2013/2014 session(UPNM, 2014).
2.1. Instrument of researchTo measure the level of physical fitness in a study,there must be a suitable test that matches theobjectives of the study. The physical fitness test thatwas carried out is considered as the best instrumentto be utilised in this research. The instrument chosenmust also have high validity and reliability in orderfor the result to be indisputable (Ahmad, 2004; Bird,2014). The instrument chosen was the 2.4 km RunTest, was developed by The Cooper Institute(Gregory & Charles, 2012; The Cooper Institute,2007). The 2.4 km Run Test has a high reliabilitywhere r=0.92 (ACSM, 1999; Johnson & Nelson, 1986)and r=0.86 (John et al., 1999).
3. ResultsThe respondents of this research were randomlychosen. The descriptive statistical analysis on dataobtained provided the mean score and the standarddeviation for all respondents involved in the 2.4 RunTest (M=13.13, SD=1.068).
Table 1: Descriptive statistics on respondents’ 2.4 km runtest scores18 year old female cadet officersDescriptive statistics Test scoreMinimum 12.04Maximum 16.50Mean 13.1346Median 13.0100Std. Deviation 1.141Skewness 1.22218 year old female N 46Table 1 shows the statistical descriptive on the2.4 km Run Test scores for the female cadet officersin this research. The minimum recorded time is12:04 minutes and maximum is 16:05 minutes whilethe median is 13.01. The statistical skewness is 1.222that leads to a normal shaped distribution.Table 2 shows the percentile obtained from theanalysed data. It is shown that the recorded time of13.01 minutes and below for the 2.4 km Run Test islocated on the 50th percentile and above. This meansthat about 33 female cadet officers  from the totalsample of 46, representing 72 percent of the totalsample size; are at a moderate level of fitness. Only 2female cadet officers were recorded to be on thelowest percentile which is in the 5th percentile withthe recorded time of 15:34 minutes and above. Thehighest scores are located on the 95th percentilewith a recorded time of 12:06 minutes.Table 3 shows the norms produced based on therespondents’ 2.4 Run Test results. There are 5categories that are classified in the grade productionof a fitness norm which are:  Excellent (5), Very Good
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(4), Good (3), Satisfactory (2), and Poor (1).According to Ahmad (2004), grading a test in theproduction of norms enables different levels ofpotential in a particular group based on the abilitiesof each one of individuals in the group. Every
category of accomplishment states the scoresachieved starting from the highest score which is 5to 1, where 5 indicates the highest and 1 the lowestscore.

Table 2: Percentile Norm Score for respondents’ 2.4 km Run Test scoresPercentile 18 year old female (mm:ss) Total95 12:06 290 12:13 675 12:28 1250 13:01 1325 14:01 910 15:09 25 15:34 2N 46
Note. (mm: ss)=(minutes: seconds); N= n

Table 3: Cardiovascular Endurance Physical Fitness Normfor 18 years old NDUM Foundation Programme FemaleCadet OfficersCategory Score Duration(mm:  ss)Excellent 5 < 11:52Very Good 4 11:53 – 12:59Good 3 13:00 - 14:06Satisfactory 2 14:07 - 15:13Poor 1 15:14>
Note. (mm: ss)=(minutes: seconds)

Such norms are also being used by the NationalPhysical Fitness Award (NAPFA) Singapore(MINDEF, 2015). From the table, the highestachievement which is Excellent with the score of 5starts from 11:52 and below. The next level which isVery Good with the score of 4 is from 11:53 to 12:59minutes, the Good level with the score of 3 is from13:00 to 14:06 minutes, and the Satisfactory levelwith the score of 2 is from 14:07 to 15:13 minutes.The last level that is the Poor level with the score of1 is from 15:14 minutes and above.
Table 4: Comparison of the Cardiovascular Endurance Physical Fitness Norms of an 18 year old femaleCategory Score Cooper (1982) (13-19 years old) NAPFA (2014) Results from this  study (2015)Excellent 5 < 12:29 <14:01 < 11:52Very Good 4 12:30 – 14:30 14:01 – 14:50 11:53 - 12:59Good 3 14:31 – 16: 54 14:51 – 15:40 13:00 – 14:06Satisfactoy 2 16:55 – 18: 30 15:41 – 16:30 14:07 – 15:13Poor 1 18:31 > 16:31 – 17:20 15:14>

Note. (mm: ss)=(minutes: seconds)Table 4 shows the comparison of norms from afew studies which were conducted using the 2.4 kmRun Test. Through the comparisons, the Excellentcategory (5) in the NAPFA Programme is 14:01 andbelow, and in the Cooper study (1982), it is 12:29and below. The NAPFA Programme recorded thePoor level (1) from 16:31 to 17:20 while the Cooperstudy recorded the poor level starting from 18:31and above. The differences of the norms might bedue to the difference in methods in organising eachstudy, as well as the objectives of the respective setsof research. Other differences in levels ofachievement which are Very Good, Good andSatisfactory are also shown in Table 4 above.
4. Discussion and implicationThe cardiovascular endurance physical fitnessthrough the 2.4 km Run Test for 18 year old femalecadets from the UPNM Foundation Programme2013/2014 Session based on the norms producedguided by the procedure and administration that isoutlined by (The Cooper Institute, 2007) is verysatisfactory. From the analysis, the cadet officerspassed with at least achieving the score of 1 in the

run test. The result of this research almost resemblesthe result that was conducted in the study by Cooper(1982). Many researchers opined that physicalactivity and physical fitness are directly related.However, facts revealed that both activities havetheir own respective characteristics that werepresumed to be related. Physical activities cancontribute to physical fitness, however therelationship between both of them is not as expectedif disciplines and methods of trainings are notfollowed correctly. Right techniques and methodsare crucial in physical trainings but they also varyaccording to individuals depending on thenecessities of the individual.The Sports Sciences Programme should be re-organised according to the needs of stake holdersand in line with the aspirations of the institution. Aneat strategy should be planned ahead to ensure theimplementation or practice is carried out well andsuccessfully. The concept of sports science should beintroduced as early as in elementary or primaryschools and physical exercise should be cultured in adaily routine basis. This can be done through theinclusion of Sports Science Education in theeducation curriculum. Trainers and teachers are to
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be equipped with the latest sports scienceknowledge in order to sustain the relevance of thetechnique and to raise the quality of educationrelevant to the facets of today’s world. Besides that,the continuation of the dissemination of a healthylifestyle recommendation should not only focus on aparticular level but to every age level.This is due to the fact that the exposures relatedto the sports science fields should be broaden indeveloping the quality healthy lifestyle habits withthe right guidance and knowledge and not by merelyaccepting any suggestions.Through the analysis made, there are not manydifferences between the fitness norms amongst the18 year old UPNM Foundation Programme femalecadet officers and the fitness norms of 18 year oldfemales produced by the NAPFA Program, Singaporeand research from the Cooper Institute (1982). It canbe seen through the norms produced that the timerange and differences between these three normsdoes not show big differences. However, there is anacute difference in the recorded time for theExcellent level in the NAPFA norms which is lower invalue as compared to the Cooper’s study. The acutedifference is however negligible because themethods carried out in the respective set of normsare different. Furthermore, the studies wereconducted at different geographical locations hencethe difference may be due to the environment,climate and conditions in a particular country.
5. ConclusionOverall, the findings of this research that is thecardiovascular endurance fitness norm for 18 yearsold NDUM Foundation Programme female cadets canbe used as a guideline in measuring the overall levelof fitness of other group of people. The findings alsoshow that the 2.4 km Run Test can be utilised tomeasure the fitness level of this group of sampleswhere it determines the level of fitness accurately.In general, it benefits a lot of people to know whattheir physical fitness level are as it can act as amotivation to enhance a better lifestyle which ishealthy and safe.It is hoped that the findings of this research willhave positive impacts on several parties which areinvolved in the management of sports teamparticularly for trainers. Therefore, it is crucial tohave a full and clear understanding on how efficienttraining systems can produce quality and plannedgoals for any sports team or athletes. This isconsistent with the research conducted bySilverman, Keating, and Philips (2008) that proposedan efficient training system using fitness testprocedure which have a high potential in offeringinteresting experiences to attract people to beinvolved in the trainings especially youths.The findings of this research could be patentedand used as a proprietary of the UPNM. This isbecause the research conducted has exclusivelyproduced the physical fitness norms of the cadetofficers and this is the area of specialisation of UPNM

in producing graduates to be employed in the
AngkatanTentera Malaysia (ATM) or the MalaysianArmed Force. The findings of the research could alsobe used as a cardiovascular endurance physicalfitness reference in producing physical fitness normsfor every age and gender in Malaysia.
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