
Abstract 

PURPOSE: The goal of this research is to examine the effect water  

exercise has on the development of speed, agility, and power in female 

hockey players. Water exercises are commonly used for the recovery 

and strengthening of muscles and joints after injury (Kaneda, 2008). 

Additionally, water exercise may be beneficial for developing speed, 

agility and power output.  

METHODS: Data was collected from 9 women ice hockey players. 

Four subjects participated in the swimming protocol (experimental) and 

5 participated in the biking protocol (control). Pre and post assessments 

were conducted on a Wingate cycle ergometer to assess peak power and 

percent fatigue. Agility was measured via an on-ice sprint protocol 

(30’-60’-30’) and speed was assessed by measuring a sprint from the 

goal line to goal line (180 feet) and down and back times (360 feet).  

RESULTS: Repeated independent t-tests were performed to determine 

significance (p≤0.05) between the control and experimental groups. No 

significance was found for peak power differences (p=.368), percent 

decrease differences (p=.265), agility differences (p=.262), and red line 

to red line speed (p=.286). Significance was found for down and back 

speed ( p=.003). 

CONCLUSION: No statistical significance was found between swim 

training and the power and agility variables. However, swim training 

did show significance in the down and back speed. This may  

demonstrate that the high/low intensity of the anaerobic swim training 

drills produced significance in speed, compared to the control group 

who trained at moderate intensity on a cycle ergometer. This study 

demonstrated that specificity of training is imperative for on-ice  

activities, however, as shown in past research, training in the pool could 

be significant for athletes in addition to their regular off-season training 

protocol (Tyler, 2001). Swim training may be valuable for the  

maintenance phase, post injury intervention, and rehabilitation  

(Beam, 1998).  

Peak Power (W). According to the Cycle Ergometer Peak Power information, 7 of the 9 subjects did improve from the pre to 

post testing. Average increase of all participants was 33 W. (p=0.368) 

Percent Decrease (%). According to the Cycle Ergometer Percent Decrease information, all 9 subjects improved their percent 

decrease. Average decrease of all participants was -15.78%. (p=0.265) 

Agility, 25-50-25. The results of the on-ice agility test showed that 7 of the 9 participants did improve their time slightly.  

Average decrease of time of all participants was -0.14 seconds. (p=0.262) 

Speed, 1st goal line. The results of the on-ice speed (1st goal line) test showed that 6 of the 8 participants in this event did  

improve their time slightly. Average decrease of time of all participants was -0.18 seconds. (p=0.286) 

Speed total, down and back. The results of the on-ice speed (down and back time) test showed that 7 of the 9 participants did 

improve their time slightly. Average decrease of time of all participants was -0.28 seconds. (p=0.003) 

In a majority of preseason ice hockey programs, dry-land training is a key component; swimming is either a small portion of 

ice hockey training or not mentioned at all. Water exercises are commonly used for the recovery and strengthening of muscles 

and joints (Kaneda, 2008). To best of the researchers’ knowledge, no research has been done to show if swim training could be 

beneficial for the development of  speed, agility and power output on the ice. Water resistance may add a component to 

strength training that other dry land training programs do not provide. Swim training may add to these strength programs so 

that it could potentially be even more beneficial to an ice hockey player. 
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This study shows that training specificity is important for on-ice  

activities. No statistical significance was found between swim training 

and the power, agility variables, and speed (1st goal line)  

(p=0.368, 0.265, 0.262, 0.286). However, swim training did show  

significance in the down and back speed (p=0.003). This shows that 

the high/low intensity of the anaerobic swim training drills produced 

significance in speed, as opposed to the control group who trained at 

moderate intensity on a cycle ergometer. This research shows that 

training in the pool could be significant for athletes in addition to their 

regular off-season training protocol (Tyler, 2001), however, there 

should be more specific, on-ice activities as well. In the end, swim 

training may be more valuable for the maintenance phase, post injury 

intervention, and rehabilitation (Beam, 1998).  
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Results 

Nine healthy women ice hockey players from Bethel University  

participated in this study. Four were swimmers (experimental) and five 

participated in the biking portion (control). Ages ranged from 18-21. 

Athletes were tested for power via the Wingate anaerobic test  

performed on a cycle ergometer. Agility was tested via an on-ice sprint, 

a 30’-60’-30’ agility skate. Speed was tested by a timed on-ice sprint, 

from goal line to goal line, down and back and also to the 1st goal line 

only.  

The experimental group swam two days a week for four weeks at the 

Northwest Family YMCA pool in Shoreview, Minnesota to participate 

in a 30 minute aerobic and core targeted workout session. The control 

group biked with a self-selected resistance on the cycle for 30 min at 70

-85% of their max HR. They biked two times a week for four weeks. 

After the 4 week protocol, we performed a post-test, using the same 

three assessments and throughout the season. Independent t-tests were 

performed between the experimental and control groups to find  

significance (p<0.05). 
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