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Abstract

The aims of this experimental analysis were to examine the effects of two different
strength and power training. (Complex: CMX and Contrast: CNT training) lower body
strength is assigned with repetition maximum (1RM). CMX is one of the most advanced forms
of sports training; It has intense strength exercise followed by a plyometric exercise. CNT is
the back to back combination training it includes resistance and plyometric exercises. To
achieve these study 45 men physical education students were selected as subjects. This
consists of three equal groups (N=15). Group 1 treated as CMX, Group 2 treated as CNT
and Group 3 treated as CG. The subjects were tested on selected criterion variables vizspeed
and total cholesterol. The duration of training was 12 weeks and the level of significance
0.05 was fixed.The Calculated data of before-test and after- test were tool by using analysis
of covariance. The results shows that the complex training showed better improvement on
speed and contrast training showed better improvement on total cholesterol. It is concluded
that complex training and contrast training is advantageous training for physical education
students and sportsmen.

Key words:Complex Training (CMX),Contrast Training (CNT),Control group
(CG),Speed, Total Cholesterol and Sportsmen.

Introduction

Complex training is comprises of two major training includes set of resistance
exercises followed by matched plyometric exercises.Complex training is used to develop
muscular strength, muscular endurance, speed and explosive power. This training activates
fast twitch muscle fibers and also improving strength protocols. It has been focused on
sprinters, jJumpers and throwers.

Resistance exercises
» Squat
> Barbells incline bench press

Plyometric exercises

> Vertical jJump (jumps in place)
» Medicine ball chest pass

Contrast training

Contrast training refers to a form of resistance training that alternates the utilization of
great and lightweight load exercises so on enhance muscular power. This training
accomplishes every by requiring to perform two exercises consecutive. The first exercise
could also be an ancient strength exercise, and so the second exercise is in explosive exercise
that challenges an identical muscles and movement pattern. As a result of the resistance
inside the initial exercise is develop, this could turn out further activation of the muscles
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involved inside the movement. Then, by following the first exercise with a further explosive,
lighter load exercise that works identical muscles, may not entirely teach our body the
simplest way to activate further muscle, but the simplest way to activate that muscle or
groups of muscles further quickly resulting in improved power.

Resistance exercises and matched plyometric exercises
» Squat
» Vertical jJump (jumps in place)

> Barbells incline bench press
» Medicine ball chest pass

Methodology

The aims of this experimental analysis were to examine the effects of two different
strength and power training. (Complex: CMX and Contrast: CNT training) upper and lower
body strength is assigned with repetition maximum (1RM). CMX is one of the most
advanced forms of sports training; it combines with resistance training and plyometric
training. It has intense strength exercise followed by a plyometric exercise (ex: Squat
followed by vertical jump). CNT is the back to back combination training it includes
resistance and plyometric exercises. To achieve these study 45 men physical education
students were selected as subjects. This consists of three equal groups (N=15). Group 1
treated as CMX, Group 2 treated as CNT and Group 3 treated as CG. The subjects were
tested on selected criterion variables viz, speed and total cholesterol. The duration of training
was 12 weeks and the level of significance 0.05 was fixed. The Calculated data of before-test
and after- test were mathematical tool by using Analysis of Covariance (ANCOVA).

Table-I
Results of experimental groups, control group on
Speed and total cholesterol by ANCOVA

Squares | ‘F’
Physical Test CG CMX | CNT SOV | SOS DF | of mean ratio
&Biochemical
Protocols
10.5073 | 10.3773 | 10.3773 | B 1.719 2 |0.859 2 497
Speed Pretest | 0.68638 | 0.58616 | 0.49770 | W 14.874 42 |0.354 '
10.1647 | 10.4607 | 9.8833 | B 2.500 2 | 1.250 3.480*
Post test | 0.49915 | 0.75926 | 0.50213 | W 15.089 42 | 0.359 '
Adjusted 10.396 B 1.341 2 |0.671
: *
Post test | 9.977 10.135 W 1776 41 | 0.043 15.478
137.13 | 13193 |133.73 |B 209.200 |2 | 104.600 0.909
Total Pretest | 13.293 | 6.147 11436 | W 4833.600 | 42 | 115.086 |
Cholesterol 13473 | 122.13 | 12953 |B 1202.800 | 2 | 601.400 5.907*
Post test | 9.632 6.906 12.844 | W 4276.400 | 42 | 101.819 | ™
Adjusted B 826.218 |2 |413.109
*
Posttest | 138.00 |122.13 | 129.53 W 412245 |41 | 10,055 41.086
*Significant at 0.05 level.
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Required table value at0.05 level of significance for 2&42 degrees of freedom = 3.23
respectively.

Speed indicates from ANCOVA shown on the table the pre-test mean on 2.427 do not
reveal significant difference among the three groups, since the calculated f value is less than
the required table value 3.23.The post test mean on speed3.480 reveals difference among the
three groups, since the calculated value 3.480 is greater than the required value 3.23.The
adjusted post test mean 41.086is found to higher table value 3.23 therefore there exist
significant among the three groups.

Total cholesterolindicatesfrom ANCOVA shown on the table the pre-test mean on
0.909 do not reveal significant among the three groups, since the calculated f value is less
than the required table value 3.23.The post test mean on total cholesterol5.907 reveals
difference among the three groups, since the calculated value 5.907is greater than the
required value 3.23.The adjusted post test mean 41.086is found to higher table value 3.23
therefore there exist significant among the three groups.

Table-I1
Training schedule
(Complex training schedule)

Resistance 1 rm
S.no | Resistance Repetitions Sets | Rest in | Rest in
exercises 1T t0l5"t0 | 9Mto between between
4t gth 1oth exercise sets
week | week | week
Squat 70% 75% 80% 4-6 3 60 SEC 3-4 MIN
Barbells incline | 70% 75% 80% 4-6 3 60 SEC 3-4 MIN
bench press
3. Calf press on | 70% 75% 80% 4-6 3 60 SEC 3-4 MIN
the leg press
4. Lateral pull | 70% 75% 80% 4-6 3 60 SEC 3-4 MIN
down
5. Roman bench | 70% 75% 80% 4-6 3 60 SEC 3-4 MIN
sit-ups
6. Single leg | 70% 75% 80% 4-6 3 60 SEC 3-4 MIN
extension
7. Barbell  step- | 70% 75% 80% 4-6 3 60 SEC 3-4 MIN
ups
8. Chin-ups 70% 75% 80% 4-6 3 60 SEC 3-4 MIN
9. Barbell 70% 75% 80% 4-6 3 60 SEC 3-4 MIN
walking lunge
10. Incline pushups | 70% 75% 80% 4-6 3 60 SEC 3-4 MIN
(BMINUTES REST)
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No.of foot contacts in
S.no | Plyometric the period MIN Rest in | Rest in
exercises o™ 5710 [9"t0 Repetitions Sets E;;\;\geigg E::S\/veen
week | 8" 12"
week | week
1. Vertical jump | 100 150 200 10-15-20 3 60 SEC 3-4 MIN
(jJumps in place)
2. Medicine ball | 100 150 200 10-15-20 3 60 SEC 3-4 MIN
chest pass
3. Leg forward raise | 100 150 200 10-15-20 3 60 SEC 3-4 MIN
(raise in place)
4. Medicine ball | 100 150 200 10-15-20 3 60 SEC 3-4 MIN
overhead pass
5. Reverse  crunch | 100 150 200 10-15-20 3 60 SEC 3-4 MIN
cycle
6. Rocket jump 100 150 200 10-15-20 3 60 SEC 3-4 MIN
7. Zigzag hops | 100 150 200 10-15-20 3 60 SEC 3-4 MIN
(multiple  hops
and jumps)
8. Medicine ball | 100 150 200 10-15-20 3 60 SEC 3-4 MIN
standing sidewall
throws
9. Back kick | 100 150 200 10-15-20 3 60 SEC 3-4 MIN
(multiple  hops
and jumps),
10. Contrast with | 100 150 200 10-15-20 3 60 SEC 3-4 MIN
medicine ball
slams
Table-111
(Contrast Training Schedule)
S.no
Contrast Resistance 1 rm Rest in|Rest in
training between between
Repetitons | Sets | exercise sets
1 to|5"to |9Mto
4th 8th 12th
week week | week
R | Squat 70% 75% | 80% 4-6 3 60 SEC 3-4 MIN
P | Vertical jump, | - - - 8-10 3 60 SEC 3-4 MIN
R | Barbells 70% 75% | 80% 4-6 3 60 SEC 3-4 MIN
incline bench
press,
P | Medicine ball | - - - 8-10 3 60 SEC 3-4 MIN
chest pass,
R | Calf press on | 70% 75% | 80% 4-6 3 60 SEC 3-4 MIN
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the leg press,
P | Leg forward |- - - 8-10 3 60 SEC 3-4 MIN
raise,
4. | R | Lateral pull | 70% 75% | 80% 4-6 3 60 SEC 3-4 MIN
down,
P | Medicine ball | - - - 8-10 3 60 SEC 3-4 MIN
overhead pass,
5. | R | Roman bench | 70% 75% | 80% 4-6 3 60 SEC 3-4 MIN
sit-ups,
P | Reverse - - - 8-10 3 60 SEC 3-4 MIN
crunch cycles,
6. | R | Single leg | 70% 75% | 80% 4-6 3 60 SEC 3-4 MIN
extension,
P | Rocket jump, | - - - 8-10 3 60 SEC 3-4 MIN
7. | R | Barbell step- | 70% 75% | 80% 4-6 3 60 SEC 3-4 MIN
up,
P | Zigzag hops, | - - - 8-10 3 60 SEC 3-4 MIN
8. | R | Chin ups, 70% 75% | 80% 4-6 3 60 SEC 3-4 MIN
P | Medicine ball | - - - 8-10 3 60 SEC 3-4 MIN
standing
sidewall
throws,
9. | R | Barbell 70% 75% | 80% 4-6 3 60 SEC 3-4 MIN
walking
lunge,
P | Back kick, - - - 8-10 3 60 SEC 3-4 MIN
10 | R | Incline push | 70% 75% | 80% 4-6 3 60 SEC 3-4 MIN
up,
P | Contrast with | - - - 8-10 3 60 SEC 3-4 MIN
medicine ball
slams.

R- Resistance Exercise, P-Plyometric Exercise

Table-1V
Scheffe’s post hoc test onMuscular endurance and breath holding time

Adjusted mean
Phy_5|cal _ CG CMX CNT Difference | ClI
&Biochemical of mean
Protocols
Speed 37.234 42.264 - 3.33*
37.234 : 40.568 5.03* ?6955)
- 42.264 40.568 1.69* '
Total 138.00 122.13 - 15.87*
Cholesterol - =35755 - 12953 8.47* ?69(;15)
- 122.13 129.53 7.40* '
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The Scheffe’s post-hoc test table shows for the significant differences between the
paired means among control group (CG), complex training (CMX) & contrast training (CNT)
groups. Since the mean difference between the paired means of the three groups is higher

than the class interval (CI) value, therefore there is significant among the three groups.

Results of complex training,contrast training and control group onspeed

Figure-1
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Figure-2

Results of complex training, contrast training and control group ontotal cholesterol
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Results

The results shows that the complex training group showed better improvement on
speed and contrast training group showed better improvement on total cholesterol. It is
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concluded that complex training and contrast training is advantageous training for physical
education students and sportsmen.

References

1.

10.

11.

12.

13.

14.

Complex and Contrast Training: Does Strength and Power Training Sequence Affect
Performance-Based Adaptations in Team Sports? A Systematic Review and Meta-
analysis (2020) European physical education review-research gate34(5):1

Scott W Talpey, Warren B Young, Natalie Saunders(2016)Is nine weeks of complex
training effective for improving lower body strength, explosive muscle function,
sprint and jumping performance? International journal of sports science and
coaching-sage journalVol 11, Issue 5, 2016

Ebben, W.P., Jensen, R.L. and Blackard, D.O. (2000) Electromyographic and kinetic
analysis of complex training variables. Journal of Strength and Conditioning
Research 14 (4) p451-456.

Ebben, W.P. and Watts, P.B. (1998) A review of combined weight training and
plyometric training modes: complex training. Strength and Conditioning Journal 20
(5) p18-27.

Baker, D. and Newton, R.U., (2005) Methods to increase the effectiveness of
maximal power training for the upper body. Strength and Conditioning Journal 27
(6) p24-32.

Nageshwaran, A.S. &Ravichandran, E. (2014). Effect of weight training, plyometric
training and complex training on speed performance. UGC sponsored national
Conference on Dynamic Facts of Health Sciences, National Conference
Compendium, 98-103.

Shanmuganathan, D. and Santhana, S.K.S (2013) “Effects of Theraband and Weight
Training on Strength Parameters”Journal of Physical Education and Sports Sciences,
Vol.5-1.

George, A., Sunilkumar, S. &Shafeeq, V. A. (2011) “Effects of moderate intensity
resistance training on strength endurance among under graduate students”Dynamic
Facts of Health Sciences, National Conference Compendium, 98-103.

Vaczi, M., Tollar, J., Meszler, B., Juhasz, I. &Karsai 1. (2013) “Short-term high
intensity plyometric training program improves strength, power and agility in male
soccer players” J Hum Kinet.36:17-26.

Abass, A.O. (2009) “Comparative Effect of Three Modes of Plyometric Training on
Leg Muscle Strength of University Male Students” European Journal of Scientific
Research. VVol.31 No.4, pp.577-582.

Spurrs RW, Murphy AJ, Watsford ML (2010)“Plyometric training improves running
economy (RE) and ultimately distance-running performance”European journal of
applied physiology 2010, Mar;89(1):1-7. Epub 2002 Dec 24.

Roopchand Martin S and Lue-Chin P (2010) “Plyometric training improves power
and agility in Jamaica's national netball team”, West Indian medical journal,March
2010, 59(2):182-7.

Vinod Kumar G. (2010) “Effect of Resistance Training, Body Resistance training
and Combined Training on Physical and Bio-chemical Variables” Ph.D. thesis
submitted to ManonmaniamSundaranar University, July 2010.

Clark,Ross A, Adam . Bryant, and Peter reaburn (2006) “The acute effects of a single
set of contrast preloading on a loaded countermovement jump training

11737

http://annalsofrscb.ro


http://www.ncbi.nlm.nih.gov/pubmed?term=V%C3%A1czi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23717351
http://www.ncbi.nlm.nih.gov/pubmed?term=Toll%C3%A1r%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23717351
http://www.ncbi.nlm.nih.gov/pubmed?term=Meszler%20B%5BAuthor%5D&cauthor=true&cauthor_uid=23717351
http://www.ncbi.nlm.nih.gov/pubmed?term=Juh%C3%A1sz%20I%5BAuthor%5D&cauthor=true&cauthor_uid=23717351
http://www.ncbi.nlm.nih.gov/pubmed?term=Karsai%20I%5BAuthor%5D&cauthor=true&cauthor_uid=23717351
http://www.ncbi.nlm.nih.gov/pubmed/23717351

Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 4, 2021, Pages. 11731 - 11738
Received 05 March 2021; Accepted 01 April 2021.

session”journal of strength and conditioning research, 2006, 20(1), 162-166 2006
national strength & conditioning association.

15. Senthil, P., Suganya, M., Baidari, I. et al. Enhancement Sushisen algorithms in
Images analysis Technologies to increase computerized tomography images. Int. j.
inf. tecnol. (2020). https://doi.org/10.1007/s41870-020-00429-5.

16. Baker, D. and Newton, R.U., (2005) “Methods to increase the effectiveness of
maximal power training for the upper body”Strength and Conditioning Journal 27 (6)
p24-32.

17. Smilios, 1., Pilianidis, T., Sotiropoulos, K., Antonakis, M. and Tokmakidis, S.P.
(2005) “Short-term effects of selected exercise and load in contrast training on
vertical jump performance”. Journal of Strength and Conditioning Research 19 (1)
p135-139.

18. Senthil, P. "Image mining using lipomatousependymoma on weighted image find
brain tumor (Allin One)." International Journal of Modern Computer Science
(IMCS) 4 (2016): 12-18.

19. McBride, J.M., Triplett-McBride, T., Davie, A. and Newton, R.U. (2002) “The effect
of heavy v’s light-load jump squats on the development of strength, power and speed”
Journal of Strength and Conditioning Research,16 (1) p75-82.

20.D.R. S. . et. al., “ESTIMATING THE EFFICIENCY OF MACHINE LEARNING IN
FORECASTING HARVESTING TIME OF RICE”, IIMA, vol. 10, no. 2, pp. 1930 -
1937, Apr. 2021.

21. Asraf Yasmin, B., Latha, R., & Manikandan, R. (2019). Implementation of Affective
Knowledge for any Geo Location Based on Emotional Intelligence using GPS.
International Journal of Innovative Technology and Exploring Engineering, 8(11S),
764—769. https://doi.org/10.35940/ijitee.k1134.09811s19

11738
http://annalsofrscb.ro


https://doi.org/10.35940/ijitee.k1134.09811s19

