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Abstract

Physical educators need to evaluate the physical education (PE) curriculum they provide to their students. One
way is through regular health-related fitness assessments. Physical education programs have improved fitness
levels of schoolchildren, but such data is rare for university students. The aim of this study was to determine
the effect of a volleyball course on the health-related fitness of male university students. The participants were
non-PE majors from King Fahd University of Petroleum & Minerals. They registered for a volleyball course which
was done twice a week for eight weeks (31 October-29 December 2016, 50 minutes per session). The parameters
assessed were as follows: 1) body composition through body mass index (BMI), 2) muscular endurance through
the 60s curl-up test, 3) flexibility through the sit and reach test, 4) leg explosive strength through standing long
jump, and 5) cardiovascular endurance through a 1.6 km run. Pre and post measurements were taken and the data
were analyzed using descriptive statistics and paired t-test with SPSS 16. P-values for statistical significance was
set at<0.05 while a Cohen-d>0.2 was considered of practical significance. Data from 145 students were analyzed
(mean (SD) age=20.8 (0.64) years). There were improvements from pre to post in all variables except body mass
and BMI. The data shows evidence that the volleyball course improved the health-related fitness variables of the

students. This shows a course designed for non-PE majors may improve their fitness levels if well designed.
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Introduction

Physical educators need to evaluate the physical education
(PE) curriculum they provide to their students. This is im-
portant as PE can contribute in giving the required amount of
physical activity needed by students. This, in turn, can reduce
the prevalence of physical inactivity existing among students,
thus contributing in countering the obesity growth reported
by the World Health Organization (2016). One way to evaluate
a PE curriculum is through health-related fitness assessments.

PE programs have improved fitness levels of school-
children (Jarani et al., 2016; Kriemler et al., 2011; Siegrist,
Lammel, Haller, Christle, & Halle, 2013). But such studies are
rare for university students. Moreover, there are no studies
that determine the effect of volleyball training on non-athletic
university students. This is of interest as volleyball is a com-
petitive sport that relies mainly on explosive strength and en-

durance to perform techniques such as blocking and smashing
(Marques, van den Tillaar, Gabbett, Reis, & Gonzélez-Badillo,
2009). Thus, the aim of this study was to determine the effect
of a volleyball course on the health-related fitness of male uni-
versity students.

Method
Participants

The participants were students from King Fahd University
of Petroleum & Minerals (KFUPM) who registered for the
volleyball course provided by the university. The participants
were non-PE majors.

Ethics
The study conformed to the Declaration of Helsinki. This
study was approved in advance by the Ethical Committee of the
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Physical Education Department of KFUPM and KFUPM. Each
participant voluntarily provided written informed consent be-
fore participating. The privacy of their results was guaranteed.

Course activities

The volleyball course was done twice a week for eight
weeks (31 October-29 December 2016, 50 minutes per class).
Each class began with a 10 minutes warm-up. After the warm-
up, the students were asked to jump in the same position and
to do some sit ups and pushups.

After these exercises, the students were taught fundamen-
tal volleyball rules and skills. The skills taught included over-
head pass, dig, overhand serve, underhand serve, block, and
smash. Basic footwork was taught to the students in order to
move around the court and to play the ball correctly using the
skills they were taught. All of these lessons were practically
demonstrated to the students.

Matches among the students were played in five classes and
a practical test was given to them after the matches. The aim
of the matches and the practical test were to test their mastery
of the skills. The practical test required students to perform
correctly the underhand and overhand serves, and the over-
head pass. The matches among the students were played in five
classes and a practical test was done in the last two classes.

Table 1. Pre and post health-related assessment (N=145)

Health-related fitness assessment

The following health-related fitness parameters were
assessed before and after the course: 1) body composition
through body mass and body mass index (BMI), 2) muscular
endurance through the 60s curl-up test, 3) flexibility through
the sit and reach test, 4) leg explosive strength through stand-
ing long jump, and 5) cardiovascular endurance through a 1.6
km run. The students were asked to give their best effort when
performing the fitness tests and they were assured that the re-
sults of the tests will not affect their final grade.

Data analysis

Data were analyzed using descriptive statistics and paired
t-test with SPSS 16. P-values for statistical significance was set
at<0.05 while a Cohen-d>0.2 was considered of practical sig-
nificance.

Results

There were 145 students with complete data after the com-
pletion of the course. The results are shown in Table 1. There
were statistical improvements in all parameters before and af-
ter the course. But the improvements in body mass and BMI
were not of practical significance.

9> % Percent
Test Pre Post p-value Confidence . Cohend

. improvement

interval
Age (years) 20.8 (0.64) - - - - -
Height 173.2 (6.24) - - - - -
Body mass (kg) 76.1(17.3) 75.5(16.7) 0.039* [-1.16,-0.03] 0.780 0.173
BMI (kg/m?) 25.35(5.52) 25.15(5.27) 0.041* [-0.40,-0.01] 0.797 0.171
60s Curl ups (repetitions) 35(8) 41 (10) ot [5, 7] 16.5 0.931
Sit & reach (cm) 28 (7) 31(7) ot [2, 4] 10.6 0.744
Standing Long Jump (cm) 178 (27) 190 (28) of [9.5, 14.6] 6.76 0.777
1.6 km run (s) 10.99 (2.55) 9.88(2.14) ot [-1.33,-0.89] 10.1 0.836

Note. Values in Mean (standard deviation); *p<0.05, 1p<0.001

Discussion

The aim of the study was to determine the effect of a volleyball
PE course on the health-related fitness of male university students
who were non-PE majors. All the parameters except body compo-
sition improved from pre to post. The improvements in 60s curl
ups, sit and reach, standing long jump, and the 1.6 km run show
that the following health-related fitness parameters of the students
improved, respectively: muscular endurance, flexibility, explosive
strength, and cardiorespiratory fitness. This could be due to the
exercises the students performed in each session.

Volleyball requires the players to move in various direc-
tions to get the ball. Performing such movements require a
good flexibility (Taware, Bhutkar, & Surdi, 2013) and muscular
endurance. The drills and matches most likely improved the
flexibility and muscular endurance of the students. The regular
sit ups most likely contributed to the improved muscular en-
durance of the participants.

The explosive leg strength was most likely improved be-
cause of the blocking and smash drills given to the students.
Blocking requires that the defending team prevents the ball
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from entering their side, while a smash requires one to hit the
ball with force into the opposing team’s side. These techniques
require one to jump in order to be performed (Schmidt, 2015).
Regular jumping due to these drills most likely improved the
explosive leg strength of the students. Adolescent non-ath-
letes have also experienced an improvement in explosive leg
strength due to volleyball training (Kousi, Papadopoulou,
Bassa, Ikonomou, & Lazaridis, 2014). Moreover, because vol-
leyball has both an aerobic and anaerobic component (Taware
et al., 2013), the aerobic component of the course most likely
improved the cardiorespiratory fitness of the participants.

The absence of significant improvements in body mass and
BMI after the program was possibly due to the short duration
and intensity of the course. The intensity was low to moder-
ate as the students needed to go for the other classes they had
during the day without being tired.

A limitation of this study is that there was no control
group. Moreover, the study was conducted on male university
students. It will be important to know the effect of such a pro-
gram on female university students.
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Despite the limitations of the study, there is evidence that
volleyball designed for physical education can improve the
health-related fitness of university students.

Acknowledgements
The author thanks the King Fahd University of Petroleum & Minerals, Dhah-
ran, Saudi Arabia for supporting this research.

Conflict of Interest
The authors declare there are no conflict of interest.

Received: 15 March 2017 | Accepted: 03 May 2017

References

Jarani, J,, Grentved, A., Muca, F, Spahi, A., Qefalia, D., Ushtelenca, K., Kasa, A.,
Kaporossi, D., & Gallotta, M.C. (2016). Effects of two physical education
programmes on health-and skill-related physical fitness of Albanian
children. Journal of Sports Sciences, 34(1), 35-46. https://doi.org/10.10
80/02640414.2015.1031161

Kousi, E., Papadopoulou, D.S., Bassa, E., Ikonomou, C., & Lazaridis, N.S. (2014).
The effect of volleyball training on jumping performance in prepu-
bescent boys. Gazzetta Medica Italiana Archivio per Le Scienze Mediche,

Sport Mont 16 (2018) 1

173(10), 499-506.

Kriemler, S., Meyer, U., Martin, E., Sluijs, E.IM.F. van, Andersen, L.B., & Martin,
B.W. (2011). Effect of school-based interventions on physical activity
and fitness in children and adolescents: a review of reviews and system-
atic update. British Journal of Sports Medicine, 45(11), 923-930. https://
doi.org/10.1136/bjsports-2011-090186

Marques, M.C., van den Tillaar, R, Gabbett, T.J., Reis, V.M., & Gonzalez-
Badillo, J.J. (2009). Physical Fitness Qualities of Professional Volleyball
Players: Determination of Positional Differences. Journal of Strength and
Conditioning Research; Champaign, 23(4), 1106-11.

Schmidt, B. (2015). Volleyball: Steps to Success (1 edition). Champaign, IL:
Human Kinetics.

Siegrist, M., Lammel, C., Haller, B., Christle, J., & Halle, M. (2013). Effects of
a physical education program on physical activity, fitness, and health
in children: The JuvenTUM project: Effects of a physical education pro-
gram. Scandinavian Journal of Medicine & Science in Sports, 23(3), 323-
330. https://doi.org/10.1111/j.1600-0838.2011.01387.x

Taware, G.B., Bhutkar, M.V,, & Surdi, A.D. (2013). A profile of fitness parame-
ters and performance of volleyball players. Journal of Krishna Institute of
Medical Sciences University, 2(2), 48-59.

World Health Organization. (2016,). WHO Obesity and overweight.
Retrieved March 14, 2017, from http://www.who.int/mediacentre/
factsheets/fs311/en/

43




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


