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ABSTRACT

The purpose of the study was to find out the efédatircuit training and anaerobic interval traigion speed and
strength among men hand ball players. To archiie gbrpose of the study forty five college men héxadl players from
Alagappa Chettiar Engineering College, Karaikuderevrandomly selected as subjects. The age of ubgas ranged
between 21 to 25 years. The selected subjects didited into three equal groups of fifteen subjesdsh. The experimental
group 1(n=15) underwent Circuit training, the expental group 2 (n = 15) underwent Anaerobic Inatvaining and control
group 3 (n= 15) did not participate in any spetialning programme apart from their regular aciégt All the subjects of
three groups were tested on selected criteriorablas such as speed and strength at prior to amediately after the training
programme by using 50mts run and push-ups resgdctidata for the selected variables were takehebeginning (pre-test)
and at the end of the experimental period (pos}-t&dhe Analysis of covariance (ANCOVA) was used fiaterpreting the
results. On the basis of the results the circuit amaerobic interval training has significantly trdsuted to the improvement of

the selected dependent variables speed and strength
KEYWORDS: Circuit Training, Anaerobic Interval Training, Spketrength
INTRODUCTION

Circuit training was developed by R.E. Morgan and .GAnderson in 1953 at the University of LeedsEimgland
(Sorani, 1966). The term circuit refers to a numbgrcarefully selected exercises arranged consesytiIn the original
format, 9 to 12 stations comprised the circuit.sThiimber may vary according to the design of tlognmam (See Table 2 for
an example circuit format). Each participant mofresn one station to the next with little (15 to 38conds) or no rest,
performing a 15- to 45-second workbout of 8 to 2petitions at each station (using a resistancebo@ita40% to 60% of
one-repetition maximum). The program may be peréatmvith exercise machines, hand-held weights, ielassistance,
calisthenics or any combination. By adding a 3Geddo 3-minute (or longer) aerobics station betweach station, referred
to as aerobic circuit training, the method attentptsmprove cardiorespiratory endurance as welka(z 1996; Tgkin,
20009).

The last few decades has seen the introductiontefval training which has had considerable infeeeon sports
conditioning. Interval training involves alternaiperiods of work and rest during a training sessibis a program that varies
the intensity within the training session by infensing a work bout of a higher intensity with atneeriod of lower intensity;

then another work bout is completed, once agailovi@d by a rest period, and so on through the wark®his method of
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training is credited to Woldemer Gerschler of Gempnevho pioneered it around 1930 (Stone & Kroll, 828The premise of
interval training is that an individual can produgreater amount of work in a training sessiaéf work bouts are spaced
between periods of rest or relief. For instancéjghly motivated athlete may be able to maintaiarnmaximal intensity
exercise for 10 minutes before becoming too exlegiust continue. Yet, if the athlete were to worlnaar maximal intensity
for 3 minutes interspersed with 3 minute recovesyiqas the pace may be maintained for an hour bef@periencing the
same degree of fatigue (MacDougall & Sale, 19813nidulating the length of the work and rest intégva interval training
will designate which energy systems are being oaeléd. By adding a 30-second to 3-minute (or lIgngerobics station
between each station, referred to as aerobic titaining, the method attempts to improve cardispiratory endurance as

well.
BENEFITS OF CIRCUIT TRAINING (KRAVITZ 1996)

Numerous investigations have been completed mewmgthre physiological benefits of circuit weightitiag. Circuit
weight training has been shown to increase musstiangth from 7% to 32% while decreasing the peroéfat from 0.8% to
2.9% (Gettman & Pollock, 1981). Gettman and Poleckview of the literature also showed an increzskat-free weight
(1 to 3.2 kg) with no subsequent change in bodghteiKilocalorie expenditure has been estimatelde@pproximately 5 - 6
kcal per minute for women and 8 - 9 kcal per mirfatemen (Hempel & Wells, 1985; Wilmore, Parr, & Yda1978). In terms
of cardiovascular function, studies have showteli® mild improvement in aerobic capacity (5% t6%) from participation
in circuit weight training as compared to otheradér modalities (5% to 25%) (Kass & Castriotta, 49®eterson, Miller,
Quinney, & Wenger, 1988). Kass and Castriotta stpie contention that the mild increases in aerafasipacity are due
primarily to increases in fat-free mass from theui weight training, and not changes from themfarctors affecting aerobic
capacity: cardiac output (heart rate x stroke va@ymor arterial-venous oxygen difference (exchanigexygen and carbon

dioxide at the cellular level).

Traditionally, individuals with cardiovascular d&s= and hypertension have been discouraged froformpéang any
type of resistance exercise. However, circuit trgjnperformed at a moderate intensity (40% of riépat maximum) in
cardiac patients has demonstrated significant asa® in strength (13% to 40%), with no cardiacrtrapedic complications
(Kelemen et al., 1986; Stewart, Mason, & Keleme®88). Furthermore, circuit weight training does appear to elevate
resting blood pressure or heart rate, and may algf lower resting diastolic blood pressure iartderline hypertensives
(Harris & Holly, 1987).

Very little information is available on the psychgical benefits of participation in circuit weigtnaining. However,
with law enforcement officers positive changes irpoah, anxiety, depression and hostility have beersenied
(Norvell & Belles, 1993).

BENEFITS OF INTERVAL TRAINING (KRAVITZ 1996)

Maximal cardiac output, the maximal amount of bldbe heart can pump in one minute is the produtteaiit rate
and stroke volume (blood volume ejected by the thear beat). Since maximal heart rate does noeas with training,

changes in cardiac output are due to changesakestrolume. It should be noted that maximal stre&kime is reached at
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approximately 40% to 50% of VO2 max (Fontera & Adar986). The heart's response to interval traimsngomewhat
analogous to the muscle's response to the oveolbaasistance training. In resistance training, rthescle responds to the load
of the weight and the total number of repetitioesfgrmed (repetitions X sets). In interval trainirige resistance the heart
overcomes is related to greater ventricular fillingm enhanced venous return, and greater coniradgading to more
complete emptying. Theoretically, an advantagentsrival training is its ability to intermittentlyerload the heart for a brief
period of time beyond which could be achieved dwran single continuous bout at the same intensityil& to total
repetitions in resistance training (where restquiiare interspersed between sets), the alternatinigand relief intervals in

interval training are proposed to allow for morediavascular work to be accomplished in the tragrsession.

The high intensity work bouts of interval trainimgay also help train the fast-twitch motor units,veal as the
slow-twitch motor units, enhancing the anaerobid aarobic energy systems. This may lead to moexife utilization of
fats and carbohydrates. Another proposed benefintefival training is that it improves the musclésiffering capacity
(a substance's capability of neutralzing both aeidd bases), thus delaying the onset of fatiguetdube accumulation of
lactate during anaerobic exercise (Wilmore & Cgstll988). Other cardiorespiratory changes realizeith interval
(and continuous training) include an increase irsciai capillary density, an increase in myoglobime (bxygen carrying
protein in muscle), an increase in mitochondriakyeme activity, and an increase in mitochondria sdel/or number
(MacDougall & Sale, 1981)

METHODOLOGY

The purpose of the study was to find out the Effefctircuit training and anaerobic interval traigion speed and
strength among men hand ball players. To archiiephrpose of the study forty five college men ¥glball players from
Alagappa Chettiar Engineering College Karaikudiravendomly selected as subjects. The age of thjects ranged between
21 to 25 years. The selected subjects were diviistedthree equal groups of fifteen subjects eadte &xperimental group 1
(n 15) underwent circuit training, the experimergedup 2 (n 15) underwent anaerobic Interval trajrénd control group-3
(n15) did not participate in any special traininggramme apart from their regular activities. Tlxpeximental groups were
subjected to the training during morning hourstfoee days for six weeks. The circuit training améerobic interval training
was selected as independent variables and thetexlegterion variables such as speed and streaiggiior to immediately
after the training programme by using 50mts run puash-ups respectively. The experimental desigactad for this study
was pre and post test randomized design. The data eollected from each subject before and aftertthining period and

statistically analyzed by using analysis of covac&a(ANCOVA).

ANALYSIS OF DATA

The influence of Circuit training and anaerobicemmil training on each variable was analyzed seéglgrand

presented below.

RESULTS AND DISCUSSIONS

SPEED
Table 1 shows the analyzed data on speed. Theegrereans of speed were 7.118 for experimentalpgtowr.118
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for experimental group 2 and 7.119 for control grolihe obtained “F” ratio was 0.12. The post-tesans of speed were
7.066 for experimental group 1, 7.048 for experitakgroup 2 and 7.117 for control group. The olgdifF" ratio was 12.984

was higher than the table F-ratio 3.35. The adjugiest-test means of speed were 6.066 for expetahgroup 7.049 for

experimental group 2 and 7.166 for control groulpe Bbtained “F” ratio of 18.672 was higher thantdigle F-ratio value of

3.37.

Since, the analysis of covariance result was fagmit; to find out the pair wise comparison Sch&ffpost hoc test

was conducted. The results are presented in table 2

Table 2 shows the Scheffe’s Post-Hoc test resllte ordered adjusted final mean difference for dpeé
experimental groups 1, 2 and control group wereetefor significance at 0.05 level of confidencaiagt confidential interval
value. The mean differences between experimentalpgt and experimental group 2, experimental grbapd control group
and experimental group 1 and control group wer&7.0.050 and 0.067 respectively. The confidentarnal required to be
significant was 0.040. Due to circuit and anaeraftierval training speed significantly improved wéas no improvement was
seen in control group. However as there is sigaifidifference between experimental group 1 andl favour of anaerobic
interval training, it is found that circuit and @mabic interval training is superior in developiseed.

Table 1: Analysis of Covariance of Pre-Test Post Béand
Adjusted Post Test on Speed of Different Groups (8ces in Seconds)

Experimental | Experimental | Control Sogfrce Sum of Deg;ees Mean =

Group 1 Group 2 Group Variance Squares Freedom Squares
Pre test 7.118 7.118 7.119| Between 0.00Q2 2 0.00010 012
mean Within 0.5860 42 0.0051]
Post test 7.066 7.048 7.117| Between 0.1679 2 0.056522 984+
mean Within 0.5000 42 0.0043 "
Adjusted 7.066 7.049 7.116| Between 0.1653 2 0.0551
post test o 18.672*
mean Within 0.3394 41 0.0030

* Significant at .05 level of confidence

Table 2: Scheffe’s Post Hoc Test Mean Differences &peed among Three Groups (Scores in Seconds)

Experimental | Experimental Control Mean Confidence
Group | Group Il Group Differences Interval Value
7.066 7.049 - 0.017 0.040
7.066 - 7.116 0.050* 0.040
- 7.049 7.116 0.067* 0.040

*Significant at .05 level of confidence.
STRENGTH

Table 3 shows the analyzed data on strength. Téwegt means of strength were 19.1 for experimegntalp 19.7 for
experimental group 2 and 19.8 for control groupe dbtained “F” ratio was 0.621. The post-test medrspeed were 21.1 for
experimental group 1, 22.9 for experimental growgmé 19.9 for control group. The obtained “F” ratias 13.944 was higher
than the table F-ratio 3.35. The adjusted post#tessins of speed were 21.34 for experimental gr@u@l2for experimental

Index Copernicus Value: 3.0 — Articles can be sett editor.bestjournals.gmail.com



Effect of Circuit Training and Anaerobic Interval T raining on Speed 79

and Strength among Men Handball Players

group 2 and 19.76 for control group. The obtain€tratio of 24.312 was higher than the table Feratlue of 3.37.

Since, the analysis of covariance result was sigmif; to find out the pair wise comparison Schisffgost hoc test

was conducted. The results are presented in table 2

Table 4 shows the Scheffe’'s Post-Hoc test resilt® ordered adjusted final mean difference forrgjile of
experimental groups 1, 2 and control group wertetefor significance at 0.05 level of confidencaiagt confidential interval
value. The mean differences between experimentalpgt and experimental group 2, experimental grbapd control group
and experimental group 1 and control group werd,11458 and 3.05 respectively. The confidence vaterequired to be
significant was 1.44. Due to circuit and anaerdbterval training strength significantly improvechereas no improvement
was seen in control group. Hence it is found oat tioth circuit training and anaerobic intervalriigg are equally good to

develop strength.

Table 3: Analysis of Covariance of Pre-Test Post Beéand
Adjusted Post Test on Strength of Different GroupgScores in Numbers)

Experimental | Experimental | Control Sogfrce Sum of Deg;ees Mean =
Group 1 Group 2 Group Variance Squares Freedom Squares
Pre test 19.10 19.70 19.80| Between 2.87 2 1.48
mean 0.621
Within 96.60 42 2.3
21.10 22.90 19.90| Between 45.6 2 22.80
Post test 13.944*
mean Within 68.70 42 1.635
Adjusted 21.34 22.81 19.76| Between 46.6 2 23.3[L5
post test 24.312*
mean Within 40.28 42 0.959
* Significant at .05 level of confidence.
Table 4: Scheffe’'s Post Hoc Test Mean Differences o
Strength among Three Groups (Scores in Numbers)
Experimental | Experimental | Control Mean CenieTEe
Group | Group Il Group | Differences G
Value
21.34 22.81 - 1.47* 1.44
21.34 - 19.76 1.58* 1.44
- 22.81 19.76 3.05* 1.44

* Significaat .05 level of confidence.

CONCLUSIONS

Circuit and anaerobic interval training developespand strength of college handball ball playerseWwcompared

anaerobic interval training is superior to cirdudining in the development of speed.
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