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Abstract: 

The purpose of the study was to find out the effect of concurrent strength aerobic endurance training on 

the development of maximum strength among hockey players. The study was formulated as a pre and post test 

random group design, in which forty five men students were randomly assigned into three equal groups and 

each group consisting of 15 subjects. Group I acted as aerobic endurance training group (AETG, n = 15), Group 

II acted as concurrent strength aerobic endurance training group (CSAETG, n = 15) and Group III acted as 

control group (CG, n = 15). Analysis of covariance (ANCOVA) was computed and whenever the adjusted post-

test means were found significant, the Scheffe’s post-hoc test was administer to find out the paired means 

difference. The concurrent strength aerobic endurance training improved strength better than aerobic endurance 

training and control groups on maximum strength among hockey players. 
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Introduction: 

The phenomenon of concurrent training, or simultaneously training for strength and endurance, was 

first described in the scientific literature 1980. Concurrent strength and endurance training is more effective in 

improving athletic performance than are either endurance or strength training separate. This is contrary to 

previous studies, which found combined training inhibits muscle and power improvements. Strength, endurance, 

and power are the key factors in athletic performance. Aerobic endurance exercises are an effective and efficient 

method of reducing body fat. Another possible benefit of aerobic training for strength/power athletes is the 

tolerance for exercise in the heat and during hyperthermia in aerobically toned individuals. In extreme heat, 15 

to 20% of the cardiac output may be distributed to the skin for heat dissipation. This limits the blood flow to the 

working muscles. Aerobically-trained individuals have an increased sensitivity and capacity of the sweating 

response so that they are better able to regulate their body temperature. 

Methodology: 

The purpose of the study was to find out the effect of concurrent strength aerobic endurance training on 

the development of maximum strength among hockey players. The study was formulated as a pre and post test 

random group design, in which forty five men students were randomly assigned into three equal groups and 

each group consisting of 15 subjects. Group I acted as aerobic endurance training group (AETG, n = 15), Group 

II acted as concurrent strength aerobic endurance training group (CSAETG, n = 15) and Group III acted as 

control group (CG, n = 15). Analysis of covariance (ANCOVA) was computed because the subjects were 

selected random, but the groups were not equated in relation to the factors to be examined. Hence the difference 

between means of the three groups in the pre-test had to be taken into account during the analysis of the post-

test differences between the means. This was achieved by the application of the analysis of covariance, where 

the final means were adjusted for differences in the initial means, and the adjusted means were tested for 

significance. Whenever the adjusted post-test means were found significant, the Scheffe’s post-hoc test was 

administer to find out the paired means difference. To test the obtained results on variables, level of significance 

0.05 was chosen and considered as sufficient for the study.  

Results: 

Table 1: Computation of Analysis of Covariance of Mean of Aerobic Endurance Training, Concurrent Strength 

Aerobic Endurance Training and Control Group on Maximum Strength 

 AETG CSAETG CG 
Source of 

Variance 

Sum of 

Squares 
df 

Means 

Squares 
F-ratio 

Pre-Test Means 76.80 76.46 75.53 
BG 12.93 2 6.46 

0.37 
WG 717.86 42 17.09 

Post-Test Means 85.20 89.53 75.73 
BG 1494.17 2 747.08 

82.77* 
WG 379.06 42 9.02 

Adjusted 

Post-Test Means 
85.14 89.51 75.81 

BG 1451.18 2 725.59 
80.18* 

WG 371.02 41 9.04 

 An examination of table 1 indicated that the pre-test means of aerobic endurance training, concurrent 

strength aerobic endurance training and control group were 76.80, 76.46 and 75.53 respectively. The obtained F-

ratio for the pre-test was 0.37 and the table F-ratio was 3.22. Hence the pre-test mean F-ratio was insignificant at 

0.05 level of confidence for the degree of freedom 2 and 42. This proved that there were no significant 
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difference between the experimental and control group indicating that the process of randomization of the 

groups was perfect while assigning the subjects to groups. The post-test means of the aerobic endurance 

training, concurrent strength aerobic endurance training and control group were 85.20, 89.53 and 75.73 

respectively. The obtained F-ratio for the post-test was 82.77 and the table F-ratio was 3.22. Hence the post-test 

mean F-ratio was significant at 0.05 level of confidence for the degree of freedom 2 and 42. This proved that the 

differences between the post-test means of the subjects were significant. The adjusted post-test means of the 

aerobic endurance training, concurrent strength aerobic endurance training and control group were 85.14, 89.51 

and 75.81 respectively. The obtained F-ratio for the adjusted post-test means was 80.18 and the table F-ratio was 

3.23. Hence the adjusted post-test mean F-ratio was significant at 0.05 level of confidence for the degree of 

freedom 2 and 41. This proved that there was a significant difference among the means due to the experimental 

trainings on maximum strength. Since significant differences were recorded, the results were subjected to post 

hoc analysis using Scheffe’s post hoc test. The results were presented in Table 2. 

Table 2: The Scheffe’s Test for the Differences between the Adjusted Post Test Paired Means on Maximum 

Strength 

Adjusted Post-Test Means 
Mean  Difference Required CI 

AETG CSAETG CG 

85.14 89.51 --- 4.37* 

2.78 85.14 --- 75.81 9.33* 

--- 89.51 75.81 13.70* 

* Significant at 0.05 level of confidence 

The multiple comparisons showed in Table 2 proved that there existed significant differences between 

the adjusted means of concurrent strength aerobic endurance training with aerobic endurance training (4.37), 

concurrent strength aerobic endurance training with control group (9.33), aerobic endurance training with 

control group (13.70) at 0.05 level of confidence with the confidence interval value of 2.78.  The pre, post and 

adjusted means on maximum strength were presented through bar diagram for better understanding of the results 

of this study in Figure 1.  

Conclusion: 

The concurrent strength aerobic endurance training improved strength better than aerobic endurance 

training and control groups on maximum strength among hockey players. 
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