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Abstract 
Special strength training is very important in the current athlete strength training. It is 
found that improving technical movements can effectively develop special force training. 
However, traditional load training can effectively improve the maximum strength, but it 
is limited to the development of special forces. The exercise training method of this study 
drew the following conclusions. (1) Through the research, it can be seen that there are 
obvious changes before and after the special strength training. Both the maximum 
strength, weight squat and maximum endurance of the special strength training athletes 
have been significantly improved. (2) The training methods used in the institute to 
improve the maximum strength, rapid strength and endurance are feasible, which can 
effectively improve the athletes ' athletic ability and athletic performance. 
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1. Introduction 

Canoeing sports in sports training is a periodic sports project, canoeing sports in the movement 
of the body coordination, give full play to their own strength, endurance, speed and other 
physical qualities. It is necessary to carry out a series of related actions of paddling, pulling, 
pressing and pushing to make the boat move smoothly in the water. Fast completion of the race 
distance is the requirement of canoeing to win, according to research, canoeing also belongs to 
the race. 
Canoeing also belongs to the physical fitness leading endurance sports. In order to better 
complete canoeing events, kayak are required to have better physical fitness and physical 
endurance. 
It is very important to effectively develop the special strength of athletes, because excellent 
athletes need to have good physical fitness and physical quality. According to the requirements 
of the competition, it is necessary to develop the special strength of the athletes. In the case of 
roughly the same physical characteristics and physical quality, the special strength of the 
athletes can achieve better sports results. With the continuous progress of science and 
technology, the research level is constantly improving, and the special strength training of 
athletes is also put forward higher requirements. 
In this paper, the canoeing special strength training as the research object, canoeing special 
strength training research and put forward effective training methods, for canoeing special 
strength training to provide a favorable basis. 

2. Research Objects and Methods 

2.1. Research Objects 
In this paper, 29 kayak athlete from Jiangxi Provincial kayak team are studied. 
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2.2. Research Methods 
2.2.1. Literature Method 
In order to make a better research and analysis of this article, I searched some books and 
monographs related to canoeing and strength training of Canoeing in China through the reading 
room of Jiangxi Normal University. I have also checked and read 24 core journals and various 
papers related to the sports training of canoeing in China through CNKI and VIP network , 
paving the way for the point of view of this paper. 
2.2.2. Interview Survey Method 
Kayak coaches of Jiangxi Normal University were interviewed, and the current development of 
canoeing and modern canoeing training methods and training content were understood. 
 

Table 1. Interviewees 

Name Job 

LIU Li 

HU Shenggui 

Kayak coach of Jiangxi Normal University 

Kayak coach of Jiangxi Normal University 

2.2.3. Logical Analysis 
The significance of combining canoeing and special strength training is comprehensively 
analyzed, and the core concept is put forward. To improve canoeing and sports training to 
propose feasible measures. 

3. Research Results and Analysis 

3.1. Exercise Physiology Basis of Special Strength Training 
3.1.1. Types of Muscle Fibers 
Human strength is generated through the contraction of the body's muscles, the basic unit of 
muscle is muscle fiber. Muscle contraction is a very complex process, and different muscle types 
have different characteristics. Muscle fibers of the human body can be divided into fast muscle 
fibers and slow muscle fibers. Fast muscle fibers have fast contraction speed, short working 
time and high power, mainly relying on the phosphoric acid system and glycolysis function. 
However, the contraction speed of slow muscle fiber is slow, the working time is long and the 
power is relatively low, mainly relying on aerobic oxidation. Kayak athlete need both the fast 
strength of fast muscle fibers and the muscle endurance of slow muscle fibers. 
3.1.2. Types of Strength Quality 
The types of strength quality can be divided into maximum strength, fast strength and strength 
endurance. The maximum strength of an athlete refers to the maximum strength that can be 
exerted by the contraction of muscles. Quick strength refers to an athlete's ability to complete 
a movement quickly. Strength endurance refers to the ability of muscles to work for long 
periods of time. The three strength qualities influence and promote each other. Maximum 
strength, fast strength and strength endurance are inseparable and must be coordinated. In 
canoeing, we must effectively develop the maximum strength, fast strength and strength 
endurance, so as to promote the training level of athletes and improve sports performance. 
3.1.3. Physiological Morphology of Skeletal Muscle 
The greater the area of a muscle's cross section, the greater its maximum strength. Athletes can 
increase their strength through specific strength training to increase the cross-section of their 
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muscles. The main reason is that after special strength training, the number of muscle fibers 
can be increased, and the diameter of muscle fibers may be longer. 
The length of a muscle is directly related to its contraction. The longer a muscle is, the more 
powerful it will be. The initial length of the muscle can affect the exertion of muscle strength to 
a certain extent. 
The Angle of the movement of the joint during movement, when the Angle of movement is not 
the same, will also affect the play of the power. Only in a reasonable range of joint movement 
Angle can the muscle power be better played. 

3.2. Analysis of the Characteristics of Canoeing 
3.2.1. Periodicity of Canoeing 
Canoeing is a periodical sport. In canoeing, athletes need to constantly coordinate and use OARS 
to make canoeing move forward. Kayaking requires athletes to repeatedly repeat the same 
movement, which not only requires the coordinated power of all parts of the body, but also 
requires a long time of muscle endurance to complete the competition. Coaches need to pay 
attention to the coordination training and strength endurance training in the training process. 
3.2.2. Special Strength Requirements for Canoeing 
With the progress of society, the continuous development of science and technology, canoeing 
on the special strength of the requirements of continuous improvement and improvement. The 
development degree of special strength will directly affect the sports performance, in order to 
improve the training level and sports performance of athletes, it is necessary to carry out 
special strength training, through special strength training to improve athletes' muscle 
endurance, rowing speed, body coordination and muscle strength of each part of the body. 

3.3. Basic Principles of Canoeing Special Strength Training 
3.3.1. Principle of Comprehensiveness 
At present, canoeing is more and more a test of the overall quality of the athletes' body. The 
higher the overall quality of the body, the more comprehensive the training in the training 
process, which plays a great role in improving the performance of the kayak athlete. Therefore, 
canoeing special strength training must conform to the principle of comprehensiveness, only 
comprehensively improve the athletes' sports technology and basic physical quality, can 
achieve better performance in canoeing competition. 
3.3.2. Pertinence Principle 
To special forces for the development of kayak athletes will also need to be aimed at training, 
according to the moving feature of the canoes movement to carry out targeted training, 
canoeing in the game need to quickly complete the race distance, not only need athletes have 
fast strength ability, also need a rowing strength endurance athletes for a long time. Therefore, 
canoeing special strength training needs to train for fast strength and strength endurance. 
3.3.3. Systematic Principles 
Special strength training needs to be carried out according to the systematic training of sports 
training, through systematic training can effectively improve the physical quality and technical 
ability of athletes. And because muscle strength will decrease after a period of training, it will 
affect the performance of athletes. In special strength training, it is necessary to maintain and 
improve the muscle strength of athletes. In order to avoid the decline of muscle strength of 
athletes, the training plan must be systematic and sustainable, and only in this way can the basic 
physical quality of athletes be maintained. 
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3.3.4. Scientific Principles 
With the progress of modern science and technology, sports training is gradually scientific, 
more in line with human movement science. The scientific training level can better promote the 
athletes' basic physical quality and sports technical level, make the special strength training 
more in line with the requirements of the structure and mechanics of the human body, more 
beneficial to the development of athletes' strength quality, and can avoid the occurrence of 
sports injury. Scientific training can significantly improve the effect of training. 

3.4. Kayaking Special Strength Training Methods 
3.4.1. Maximum Strength Training 
Maximum strength plays a very important role in the starting stage of canoeing. When canoeing 
athletes carry out maximum strength, they can improve the coordination ability of athletes' 
muscles and increase the volume of athletes' muscles to improve the maximum strength. The 
development of maximum strength is the basis of improving the strength of athletes. The most 
developed training methods include bench press, push-ups, barbell squat, pull-up and water 
200 meters acceleration stroke. 
It is very important to improve the coordination ability of athletes' muscles. Coaches should 
pay attention to the development of the coordination ability of athletes. The improvement of 
coordination ability can effectively improve the technical movements of athletes and make the 
strength play more smoothly. In the training of muscle coordination, the intensity of the load 
should be controlled at about 80%. Three times a week, each training is controlled in three 
groups, so as to improve the muscle coordination ability of athletes. 
To increase the training of the athletes muscle volume, in order to better the development of 
the athletes in practice should be the biggest strength training at about 90%, the strength of the 
control of maximum strength training twice a week, every time the level of training should be 
at or close to the limit, the two biggest strength training time interval to fully, the athletes need 
to fully rest and recovery. To improve an athlete's maximum strength by constantly pushing 
the limits of his maximum strength. 
 

Table 2. Kayak special strength training maximum strength training method 

Training 
method 

The intensity 
of training 

Training 
frequency 

Group 
number 

The 
intermittent 

time 
The training content 

Interval 
training 

80—90% 3—4 times 3—4 
groups 

< 3 
minutes 

Bench press, push-ups, 
barbell squats, pull-ups, 
Pull up for 200 metres 

on the water 

3.4.2. Fast Strength Training 
Canoeing is a speed-type competitive sport, so the requirements for speed are also very high, 
the athletes need to have both strength and speed two qualities. Training methods to develop 
fast strength include 400-meter runs, 30-meter acceleration runs, sit-ups, and 100-meter sprint 
strokes on water. 
Fast strength training should pay attention to the training load intensity, let the athletes fully 
experience with maximum power at the same time to maintain maximum speed, when the 
movement load intensity is too large will affect the speed, the fast strength training should be 
around 85%, the strength of the load control makes the strength and speed development at the 
same time, More combined with the characteristics of canoeing events to improve the fast 
strength. 
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Table 3. Canoeing special strength training Fast strength training methods 

Training 
method 

The intensity 
of training 

Training 
frequency 

Group 
number 

The 
intermittent 

time 
The intermittent time 

Repetition 
training 

85—100% 
2—3 
times 

2—3 
groups 

> 3 
minutes 

The 400-meter race, the 
30-meter sprint, the sit-

ups, 
A 100-meter dash over 

the water 

3.4.3. Strength Endurance Training 
Strength endurance in canoeing is the ability to overcome many strokes for a long time. 
Strength endurance is another important factor of canoes movement result, if can better 
overcome the muscle of fatigue in the game, you will get good grades to enhance overcome the 
body's ability to fatigue strength endurance training is a must, by the power of the special 
endurance training can effectively improve the ability of athletes to muscle fatigue. The training 
methods of strength endurance training include bench pull, bench press, water 3000 meters 
uniform speed stroke, water 20 minutes timing stroke. 
The ultimate force method should be used in strength and endurance training, and the training 
should constantly challenge the limits of athletes' endurance. The interval time should be 
relatively sufficient, and the next group of exercises should be carried out after the recovery of 
physical strength and fatigue. Strength endurance training should be maintained at about 75 
percent and be done twice a week for three sets. 
Use the hard training method to train, with a larger than usual paddle training or heavy 
kayaking to train, so as to improve strength and endurance. 
 

Table 4. Kayaking special strength training strength endurance training method 
Training 
method 

The intensity 
of training 

Training 
frequency 

Group 
number 

Group 
number 

The intermittent time 

Interval 
training 

75—85% 2 times 3 groups > 3 
minutes 

Bench pull, bench press, 3000 
meters on water at uniform 

speed, 
Twenty minutes on the water 

for timed rowing 

3.5. Comparison of Strength Results before and after Special Strength Training 
Table 5. Comparison of strength results before and after special strength training 

 Strength performance before 
special strength training 

After special strength training, 
strength performance 

Maximum strength of Wolla 
(kg) 

Maximum strength of squat 
with load (kg) 

Maximum strength of back 
muscle (kg) 

6 min pull-out Max endurance 
(counts) 
6 min weight squat maximum 
endurance (counts) 

6 min maximum back muscle 
endurance (counts) 

92.5±6.9 
132.8±16.8 

97.7±6.9 
174. ±9.8 
172.3±12.7 
118.2±13.7 

103±8.7 
143.4±18.0 
106.3±7.8 

186. ±11.6 
163.5±11.9 
101.7±12.5 

 



Volume 3 Issue 1, 2022 

DOI: 10.6981/FEM.202201_3(1).0043 

376 

Frontiers in Economics and Management 

ISSN: 2692-7608 

It can be seen from Table 5 that the strength performance has been improved after special 
strength training, which indicates that maximum strength, fast strength and strength 
endurance training can effectively improve the athletic ability of athletes, and special strength 
training method is feasible. 

3.6. Problems in the Development of Special Strength Quality of Canoeing 
3.6.1. Lack of Innovation in Training Content 
In view of the current canoeing strength training, the coaches mostly use the more traditional 
strength training to improve the strength quality of the athletes, the traditional strength 
training lack of scientific training, targeted, although it can improve the performance of sports, 
but caused a certain burden on the athletes' body. The form of special strength training should 
be innovated, and the content of special strength training should be enriched to stimulate the 
training interest of athletes. After the training, relaxation and finishing activities should be 
carried out to promote the recovery of sports fatigue. This is of great significance to improve 
the quality of special forces. 
3.6.2. Lack of Pertinence in Training Methods 
At present, most of our national canoeing strength training is the use of traditional strength 
training methods, and canoeing special combination is relatively few. It is necessary for coaches 
to keep learning and use current scientific means to carry out targeted training for kayakers. 
From the similarity of movement and the direction of muscle force, the strength training and 
canoeing special movement combined. According to the characteristics of canoeing, athletes 
should be trained for strength endurance and fast strength. Through the targeted training can 
effectively promote the athletes' training level and athletic ability, to achieve ideal training 
effect. 
3.6.3. Lack of Theoretical Knowledge of Special Sports Training 
A common problem for high-level athletes in China is the weakness of basic cultural knowledge, 
shallow understanding of scientific training, and not deep understanding of sports training 
theory. Therefore, it is necessary to strengthen the study of sports professional cultural 
knowledge of athletes, improve their knowledge and ability, so as to promote the level of sports 
training. More athletes should be guided to use scientific training theory to guide training 
practice. 
3.6.4. Training Effect and Training Time 
The training effect of special strength quality has a great relationship with the training time. 
For example, the interval between the two groups of training is long, or after the training is 
stopped for some reasons, the physical quality acquired by the body will be reduced, and the 
training time of speed, endurance, strength and other qualities will be reduced. Therefore, to 
develop special strength quality, we must reasonably carry out year-round training. According 
to the needs of canoes movement project for more coordination in all parts of the body's 
muscles, the muscles of the body and limbs in combination with each other, combining the fast 
strength and strength endurance training athletes, the development of the larger muscle groups 
combined with small muscles training, through the reasonable special strength training can 
effectively prevent the occurrence of sports injury. 

4. Conclusions and Suggestions 

4.1. The Conclusion 
(1) Through research findings, it can be seen that there are significant changes before and after 
special strength training. After special strength training, the athletes' maximum strength and 
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maximum endurance of bench-pulling, weight-bearing squat and back muscle have been 
significantly improved. 
(2) The training methods used in this study to improve athletes' maximum strength, fast 
strength and strength endurance are feasible and can effectively improve athletes' athletic 
ability and performance. 

4.2. Suggest 
(1) Innovate the form of special strength training, enrich the content of special strength training, 
and stimulate the training interest of athletes. Strengthen the knowledge and ability of the 
coaches, constantly improve their comprehensive quality, and form a more professional coach 
team. They are often asked to participate in various training activities, communicate with the 
coaches in advanced areas, and constantly improve their training level. At the same time, 
coaches should learn more advanced training methods, master more professional ability, better 
guide athletes, combined with athletes' own characteristics, special strength training. 
(2) In the development of special strength quality, we must reasonably carry out year-round 
training. According to the needs of canoeing sports, the muscles of each part of the body are 
more coordinated. It is necessary to carry out systematic and scientific steering strength 
training. 
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The Appendix 

Interview questions about special strength training for kayak athlete: 
1.What do you think are the requirements for canoeing athletes? 
2.Could you describe the key skills of canoeing? 
3. What are the main technical weaknesses of China's elite kayak athlete at present? 
4.How to evaluate the skills of kayak athlete? 
5.How do you think the current youth canoeists train? 
6.Which exercise load tolerance is the most important in canoeing training? 
7.How to evaluate the ability of athletes to bear loads? 
8.What are the main strength training methods for kayak athlete? 
9.What problems should kayak athlete pay attention to when carrying out special strength 
training? 
 


