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Abstract 
This study investigated the effect of free weight training programme on the muscular strength performance of apparently healthy students of the Department of Human Kinetics  Education, and muscular endurance performance of apparently healthy students of the Department of Human Kinetics Education students in Benue State University, Makurdi. Two hypotheses were formulated. The design of the study was pre-experimentalcontrol group design.Twenty-five (25) students sixteen male and nine female with mean age of 25.324.53 and height of 158.4014.33 were used in the study. The subjects were exposed to pre-test after which they under-went a five weeks training for three days a week, each training session lasting 45 minutes per day. At the end of five weeks training a post-test was conducted to make the comparisons of the two performances. The mean (), standard  deviation (sd) and paired sample t-test were used to test the hypotheses at 0.05 level of significant. The paired sample t-test showed there was significant mean (x) different between pre-test and post test in the muscular strength performance pre-test M=15.08, SD=9.47, post-test M=25.00, SD=10.67, with a percentage difference of 34.43%, and in the muscular endurance performance, pre-test M=15.04, SD=7.89 post test, M=21.08, SD=6.72 with mean percentage difference 28.65%. This means free-weight training programme significantly affect the muscular strength performance of healthy students and muscular endurance performance of healthy students. Therefore, when free weight training programme is properly organized and executed will add value to the individual health fitness components of muscular strength and muscular endurances. The study thus recommended free weight training to be used to improve individual muscular strength performance and muscular endurance performance of healthy young men.
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Introduction
Muscular strength and endurance are the primary components of muscular fitness together with body flexibility. Other components of muscular fitness include Speed, balance, agility, coordination, power, muscular strength and endurance are also referred to as components of health related physical fitness. Health related fitness is important in the prevention of diseases. Williams (2017) and Siedentop (2007), stated that Health fitness is important in the prevention and remediation of hypokinetic diseases and illness, both physical and mental and enhance athletic performance.
According to Williams (2017) and Siedentop (2007), the components of Health fitness are body composition, which is the relative amount of body fat and fat-free mass; cardiorespiratory endurance, which is the ability of the body to perform prolong large muscles dynamic exercise at moderate to high intensity; flexibility, the ability to move a joint through its full range of motion; the muscular strength and endurance while performance related include, agility, coordination, power reaction time, balance and speed.
Muscular strength is the ability or capacity of the muscle to generate substantial force to produce a single maximal effort. Freytag (2014) and Siedentop (2007) defined muscular strength as the amount of force a muscle can produce with single maximum effort, similarly, Sharkey and Gaskill (2007), said muscular strength is the maximal force that can be exerted in a single voluntary contraction. Meanwhile, Quinn (2018) and Foss and Keteyian (1998), described muscular strength as the force or tension muscles group can exert against a resistance in one maximal effort. Difference between Net (2018), Rosato (2003) and Greenberg (2002) said muscular strength is the maximum amount of force that a muscle or group of muscle can exert in a single contraction. Muscular endurance on the other hand is the capacity of muscles to exert repetitive muscular force or ability of muscle to develop force and persist with the force without easily being fatigue.
Sharkey and Gaskill (2007) and Greenberg (2002) said muscular endurance is the ability to persist in submaximal contraction or holding time. Muscular endurance is very important in daily life activity as in sporting events. When you possess the strength to perform repetitive task, additional improvement in performance will depend on muscular endurance, hence, the ability to persist (Nina, 2018; Foss & Keteyian, 1998).
The possession of good muscular strength and endurance leads to tougher connective tissues, reduced inhibitions and muscular efficiency as well as increased in aerobic enzymes and efficiency in muscular contraction. Strength training is a way of reducing strength inhibitions that reside in the brain and inhibitory muscles receptors. Muscles effectiveness can be said to dependss on the strength and endurance it possessed. Nina (2018) and Fahey, Insel & Roth (2013) emphasized that muscular strength is important to the human in many ways including improvement in the performance, injury prevention, good body composition, self-image life time muscles and bone health and reduced risk of premature death, it improve coordination and sports performance.

Training positively affects muscular strength and endurance by creating physical and physiological changes in the human body. Muscles enlargement go with corresponding increase in strength. Strength training reduces inhibition and allows full expression of available strength. Uchiyama, Maki, Terada and Hoso (2011) found that weight training in apparently healthy young people increase their strength and endurance of the muscles significantly. The study however, emphasized the specificity of training to develop both muscles strength and endurance. Iliades (2018) emphasized that strength training improved bone health, muscular and heart function, protect muscle and make them strong and flexible.

Free weight training programme is a training program that is designed to utilized free weight apparatus such as barbells, dumbbells of various sizes and weight discs and benches as against universal and nautilus weight machines.
[bookmark: bookmark2]Statement of the Problem
The importance of muscular strength and endurance cannot be over emphasized as they play vital role in our day to day activities including sports performance. Because of the important role this component play, it is important to find means that could improve strength and endurance of muscles. This study is therefore to investigate if free weight can increase strength performance and endurance performance.
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Objectives of the Study
The objectives of this study were: 
1. To determine whether the use of free weight apparatus in training can improve muscular strength performance among healthy young students.
2. To determine whether the use of free weight apparatus in training can improve muscular endurance performance among healthy young students 
.
[bookmark: bookmark5]Methodology
Participation
Twenty-five apparently healthy, none-smoking and physically active students of the Department of Human Kinetics and Health Education, Benue State University, Makurdi voluntarily participated in the study. The mode of training and purpose were explained to the students and twenty-five of them voluntarily signed the consent form and participated in the training that lasted for five weeks. The mean age of the students was 25.32±4.53 years and average height of 158.40+14.33. All the participating students were not involved in any sporting activity.

Protocol
Before the beginning of the five weeks training, the participants were pre-tested on muscular strength and muscular endurance performance using push-up for muscles strength and bent knees with hands placed on the chest sit-up. During the test, each participant was given thirty (30) seconds to perform the push-up and the number each person performed correctly within the Thirty (30) seconds was recorded as his/her performance.

The training programme was conducted three times a week on Mondays, Wednesdays and Fridays in the evening by 4.00pm. The activities involved in the training programme were:	-Half Knee squatting with 8kg dumbbell for 30 seconds, Legs extension with 8kg free weight disc mounted on a bench; Biceps curl with 8kg dumbbell, Sit-up on the bench with 2kg, Bench press with 8kg barbells, legs switching with 8kg dumbbells and military press with 8kg barbells.


The training was organized in circuit form, starting from activity one for 30 seconds, the participants moved to another stations until everybody was able to do every activity. At the beginning the participants started with two sets of seven and end up with three sets at the end of the programme, and the thirty second well increased in the third week to 1-minute duration. The interval between the sets was one-minute rest.

In the half squat, subjects were given two dumbbells of 4kg each on each hand and squat, half way with the body upright for 30 second after which they move to another station. In the legs extension the weight bench was loaded with 8kg disc and the subject moved the weight outward and control it as he brings it back after extension, for 30 seconds and changed to another station.

In the Biceps curl, subjects hold two dumbbells of 4kg each on each hand and extended the hands at the elbow joint and flexed them. In the sit-up, subject laid down on the sit-up bench, with a two kg free-weight disc on his chest as he/she faced up. And did knee flex sit-up. In the bench press, a weight barbell was loaded together with the weight disc weigh 8kg, the subject laid on the weight bench to perform bench press for thirty seconds.

The sixth station was the legs switching in which the subject held two dumbbells of 4kg each on each hand and switch his/her legs alternatively on the ground after 30 seconds, he/she changed station and the last station was the military press, a weight barbells was loaded with weight together weighing 8kg and subjects execute the military press for 30 seconds, when subjects covered the seven stations, he/she was considered as completing one set.
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Method of Data Collection and Analysis
The design used in this study was pre-test, post-test, control group design in which the group was observed before embarking on a five-weeks training. The participants during these five weeks were advised not to involve in any other activity that will use weight and also not to participate in other activity. After the five weeks training there was post-test to ascertain the change or otherwise of the treatment. The data on muscular strength was collected using the push-up test protocol, subjects were given thirty second to perform push-up, and the number of push-up performed properly were counted and recorded as his/her performance. On the other hand, data for muscular endurance was collected using the knee-bent sit-up test protocol each subject was given (30) thirty seconds to perform, and the number of times he/she performed correctly was recorded as his/her performance. The data collected was analysed using the paired sample t-test, at the alpha level of 0.05.

Results

Twenty-five participants were used for this study. Their mean age was 25.32±4.53 with average height of 158.40+14.33. The subjects were made up of 16 males and 9 females, totaling twenty-five. The  results of performance are as presented below.
Hypothesis 1: There will be no significant change in the muscular strength performance of active student after a five-weeks free-weight training programme.
Table 1: Paired t-test of Muscular Strength Performance of Active Healthy Students
	
	n
	
	SD
	A%
	t
	df
	@
	Sig

	Pre-test
	25
	15.08
	9.47
	
	
	
	
	

	
	
	
	
	34.43(7.92)
	7.303
	24
	0.05
	000

	Post-test
	25
	23.00
	10.67
	
	
	
	
	



The result in table one showed that the mean for the performance in pre-test was 15.08+10.67 and post-test was 23.00+10.67 resulting in a mean difference of 7.92±5.41. The paired-test was 7.303 at a degree of freedom of 24 at the alpha level of 0.05 and critical value of 2.050. The results showed that there was a significant difference in the muscular strength performance of the active healthy students. Therefore, the hypothesis that there will be no significant change in muscular strength performance of active healthy students after five-weeks of free-weight training is rejected.

Hypothesis 2: There will be no significant change in muscular endurance performance of active healthy students after five weeks of free-weight training programme.
Table 2: Analysis of Paired t-test of Muscular Endurance of Actively Healthy Students
	
	n
	
	SD
	A%
	t
	df
	@
	Sig

	Pre-test
	25
	15.04
	7.89
	
	
	
	
	

	
	
	
	
	28.65(6.72)
	8.44
	24
	0.05
	

	Post-test
	25
	21.08
	6.72
	
	
	
	
	


The results in table 2 above indicated that there was a significant change in the endurance performance of the students after five weeks of free-weight training programme. The pre-test has a= 15.04+7.89 while post test result showed  = 21.08+6.72 and a percent difference A% (6.72) 28.65%. and t-test of 8.44 and df 24 at 0.05 Alpha level and critical value of 2.050. hence the calculated t-test value of 8.44 is greater than the t-test critical value of 2.050, the hypothesis which stated that there will be no significant change in muscular endurance performance of active healthy students after five weeks of free weight training programme has been rejected.
Discussion of findings
It has been noticed in this study that, the apparently active students can benefit greatly from free weight training program if well organized and properly executed. On the muscular strength, this study is in agreement with Grandys et al (2008) and Uchiyamu et al (2011) in which they discover a substantial increase of strength among apparently healthy young people. As stated by Foss and Kateyian (2009) when free weight training is properly organized and well executed, there will be positive effect in the body, individual will improve in performance, prevent unnecessary injury and carry good body composition among others. Physiologically, the strength inhibitions that reside in the brain, and inhibitory muscles receptors will be drastically reduced, giving way to high strength performance in both sporting activities and daily life activities of the individual. Free weight training is even advantageous to other strength training because the application of the weight may be specific to the muscles of interest at a particular time, thus use of free weight strength training should be adapted for training sportsmen and women for strength.
The result of this study also showed significant improvement in the muscular endurance of the subjects, a significant improvement of 28.65%. that means properly organized free weight strength training can improve muscles endurance. The study is in agreement with Foss and Kateyean (2009), Uchiyamu et al (2011) and Grandys, et al (2008) which found significant strength and endurance performance among their subjects after five weeks of endurance weight training. This means good organization of free-weight training programme will produce both physical and physiologic effect in the body which would be beneficially to the individual and keep him fit and strong for not just his daily activity but to attend to emergencies of the day without fatigue.

The result of this study also agreed with Hong, Hong and Shin (2014) when they evaluated effect of strength training on the muscle strength and endurance and motor unit according to ciliary neurotrophic factor. Polymorphism which they concluded the effect of strength training in muscle strength and endurance was purely the function of the strength training and not genetics or genotypes.
[bookmark: bookmark9]Conclusion
Based on the findings of this study,  it was concluded that five-weeks free weight training exercise programme improved muscular strength and muscular endurance performance of healthy young students of Human Kinetics and Health Education, Benue State University, Makurdi.
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Based on the findings of this study, the following recommendations were made:

1. Free weight training programme could be used to improve healthy young individual muscular strength performance.
2. Free weight training programme could be used to improve muscular endurance performance of healthy young individuals.
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