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ABSTRACT 
Competition requiring both aerobic and anaerobic capacity is used while playing the sport of 

hockey.  In this pilot study, six Division III hockey players volunteered to complete an all-out thirty 
second spirit test using the Wingate Anaerobic Test (WAnt).  Our intention was to compare our dry-land 
tests, the vertical jump and the shuttle run in correlation to the WAnt.  Although we had a small sampling 
of a few individuals, this is in no way representative of a team as a whole (5).  Further descriptive 
research is to be done in the near future with a relatively larger sample with the hopes of including other 
varsity athletes and teams. 

Introduction 
Hockey is a physical contact sport which involves conditioning and training.  The sport has 

contributing factors of strength, speed, and endurance.  Competition requires both aerobic and anaerobic 
energy systems to be used, with each player’s anaerobic capacity being the dominant system (1).  Studies 
have suggested a relationship between physiological attributes of hockey players and their pre-season and 
post-season training programs. 

In 1972, Gordon Cumming of Canada presented a paper to the Department of Research and Sport 
Medicine of the Wingate Institute for Physical Education and Sport in Israel (3).  Cumming’s paper 
described a 30-second all-out cycling test he administered to children and adolescents. His research paper 
influenced the Wingate research team to develop its’ “anaerobic test project” the Wingate Anaerobic Test 
(WAnt).  

  Reliability, validity, and sensitivity are common characteristics in choosing what type of 
physical test is to be given. “To determine the validity of any test, one should compare it to an established 
‘gold standard’ (3).” The “gold standard” has not yet been established but researchers have determined 
that the WAnt (Wingate Anaerobic Test) has “been accepted in laboratories around the world to assess 
muscle power, muscle endurance, and fatigability” (e.g., Bouchard et al. 1991. (3)).  There is evidence 
supporting that upper and lower body strength, and anaerobic capacity and power are related to both dry 
land field performance tests and performance on the Wingate cycle ergometer anaerobic test (2).  
According to Reyment et.al. on effects of a four week plyometric training program on measurements of 
power in male collegiate hockey players, the researchers concluded that the single leg vertical jump 
height and overall power performance are sufficient results that show relationships of both upper and 
lower body strength and the WAnt (4).   

The purpose of this study was to compare the results of pre-season and post-season off ice 
performance tests and the Wingate Test in Varsity Division III Ice Hockey players.  The benefit of the 
study allows the coaching staffs, athletic trainers, and strength and conditioning specialists to recommend 
better pre-season, in-season, and post-season training programs throughout the year.  The hypothesis is 
that the Wingate Test and dry land assessments can account for individual success as well as team success. 

Methods 
All subjects were informed verbally of all tests and signed an informed consent form that was 

approved by the Institutional Review Board.  Six athletes volunteered from a university men’s hockey 
team. 

The dry land assessments consist of the Three Hundred (300) yard shuttle run and the vertical 
jump.  The 300 yard shuttle run is a simple speed test.  The training coach yells “go” and the athlete 
sprints 300 yards and is timed in seconds using a stopwatch. Vertical jumping is a good test because it 
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tests the leg strength of the athletes.  The athlete stands in a standstill position.  When the athlete is ready, 
they jump as high as possible, marking their peak reach.  Both the shuttle run and the vertical jump are 
common tests used in strength and conditioning programs. 

A Peak Bike [Monark, Sweden] was used for the Wingate test.   This cycle was integrated with a 
laboratory computer using the Wingate Software V 1.0 (2).  The testing device was a mechanically braked 
bicycle ergometer which calculates to give peak power (W), relative peak power (W/kg), average power 
(W), relative average power (W/kg), minimum power (W), relative minimum power (W/kg), and power 
drop or fatigue index (%). After a 10 minute warm up the athlete began pedaling as fast as possible with 
minimal resistance. Once a maximum revolution was established, a fixed resistance was applied to the 
flywheel by the dropping of the weight basket. The athlete continued to pedal "all out" for 30 seconds. An 
electrical or mechanical counter continuously recorded flywheel revolutions in 5 second intervals.  Data 
was inputted and recorded onto a computer (Monark Anaerobic Test Software Fitness Test and Analysis 
Software Version 1.0). [See above] 
 
Data Collection/Data Results 

Data was entered into the SPSS statistical analysis of data (SPSS 15.0).  Table 1 represents each 
player and their respective strength and conditioning results, along with their Wingate Test results.  Table 
2 is a descriptive statistic analysis of the total players combined as a group to find the means of the overall 
data recorded in their respective categories.   

Observing the data, we found no significant differences between the shuttle run and vertical jump 
assessments in their pre-season and post-season training using a paired sampling test, Table 3.  
Representing the shuttle run, P = 0.941, with no significant difference t = - .078, with df = 5. The vertical 
jump reads as P = 1.0, with no significant difference t = 0, with df = 5.  Evaluating the vertical jump from 
preseason to post season the means for the both of them were identically the same at 63.0767, Table 3. 
The fatigue index (%) for this small sample suggests fair anaerobic condition for these athletes.  However, 
this is by no means representative of the team as a whole (5).  Fatigue Index (%) had a group means of 
42.5 + 3.7 with a range of 36.99 to 48.06, Tables 1 and 2. 

 
Discussion 
 Having a small sample we found out that our study needs to include the whole team in order to 
evaluate both the dry land assessments and Wingate Test.  “Although it is important to have a sample that 
is sufficiently large, it is just as important to have sample data that have been collected in an appropriate 
way,” (6).  Given the opportunity to collect data on four different days, our sampling was still too small.  
Our larger study will be conducted in an order that would include preseason strength and conditioning 
tests which would include on-ice drills, dry land tests, and the Wingate Test.  A second test during the in-
season, midpoint would then be assessed.  Finally, we would do testing once the season was completed.  
Using the on-ice drills, dry land assessments, and the WAnt, we can have more complete and accurate 
data to assess.     

We have discussed that including on-ice drills should also be implemented into this study to 
correlate it to their fatigue index.  Research should also include more in-depth studies such as blood 
lactate and VO2 max, which is oxygen intake.  Furthermore, this study can include women’s ice hockey, 
men and women’s basketball, volleyball and any other varsity sports which athletes participate.  Also, 
with our results we can track the progress of the individuals, i.e. freshman to sophomores, juniors to 
seniors, who have already tested before from preseason to post season and from season to season. 
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Descriptive Statistics 
 N Minimum Maximum Mean Std. Deviation 

Height 6 173.00 183.00 177.0000 3.52136
Weight_kg 6 81.00 107.00 89.6667 9.45868
Shuttle_Pre 6 53.80 61.00 56.8500 2.86269
Shuttle_Post 6 55.70 58.50 56.9500 1.21943
V.J._pre-cm 6 48.26 71.12 63.0767 8.56348
V.J._post_cm 6 58.42 73.66 63.0767 5.66065
Means_Power_W.kg 6 8.06 9.85 8.8017 .60589
Peak_Power_w.kg 6 10.04 12.78 11.5667 .96174
F.I._percent 6 36.99 48.06 42.5883 3.77619
Valid N (listwise) 6 
 
 

Paired Samples Statistics 
  Mean N Std. Deviation Std. Error Mean 

Pair V.J._pre_cm 63.0767 6 8.56348 3.49603
1 V.J._post_cm 63.0767 6 5.66065 2.31095
Pair Shuttle_pre 56.8500 6 2.86269 1.16869
2 Shuttle_post 56.9500 6 1.21943 .49783
 
 

Paired Samples Correlations 
  N Correlation Sig. 

Pair V.J._pre_cm & 6 .368 .473
1 V.J._post_cm 
Pair Shuttle_Pre & 6 -.021 .968
2 Shuttle_Post    
 
 

Paired Samples Test 
 Paired Differences  
   

 
95% Confidence Interval 

of the Difference 
 

 
Mean 

Std. 
Deviation

Std. Error 
Mean Lower Upper t 

Pair V.J._pre_cm- 
1 V.J._post_cm .00000 8.34729 3.40777 -8.75995 8.75995 .000 

Pair Shuttle_Pre- 
2 Shuttle_Post -.10000 3.13560 1.28010 -3.39061 3.19061 -.078 

 
 
           Paired Samples Test 
   
 df Sig. (2-tailed) 
Pair V.J._pre_cm- 5 1.000
1 V.J._post_cm 
Pair Shuttle_Pre- 5 .941
2 Shuttle_Post 
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1 A 1 175.00 92.00 56.40 56.00 63.50 58.42 9.85 1 12.78 43.40

2 B 1 183.00 107.00 59.70 58.50 58.42 58.42 8.83 2 11.75 44.81

3 C 1 178.00 90.00 55.10 58.30 71.12 73.66 8.98 3 11.45 40.82

4 D 2 175.00 83.00 61.00 55.70 48.26 63.50 8.44 4 11.08 41.45

5 E 1 173.00 81.00 55.10 57.10 68.58 60.96 8.06 5 10.04 36.99

6 F 2 178.00 85.00 53.80 56.10 68.58 63.50 8.65 6 12.30 48.06
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