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| recently read some information from the Institute for Hockey Reselatigh/www.hockeyinstitute.

org, about which | would like to comment. Some of the information presented on the site is quite valuable. T
data helps the hockey coaching community to further our understanding of game specilc behaviors. Some
the information suggests strategies for improving skating performance. This is the information | would like 1
comment on specilcally.

There is a shortage of quality skating information for purposes of instruction. Some good science has b
done, in both biomechanics and physics, to describe proper skating mechanics. The trouble is understanding
what the information means. For instance, how does the following phrase translate into teaching method: “
essential technical aspect of skating is the fact that the direction of the push off is perpendicular to the glid
direction of the skate (Van Ingen Schenau, et al, 1985)"? Making use of technically worded descriptions like tl
one has proven dif!cult for a great many skating practitioner. It is my endeavor, in this paper, to unravel some
those diflcult concepts.

| would like to begin by discussing the following information posted by the Institute for Hockey Researc
at the following URL:http://www.hockeyinstitute.org/x_skatel.htm

Balance on one foot appears not to be an important performance skating factor for hockey players. A two foot glide
position is an important performance characteristic and is the basis from which all other skating characteristics are

derived.

| want to point out that the information as stated above is only an observation. It is assumed because professi
hockey players are doing it that the behavior should be taught and emulated. Not long ago professional hoc
players used straight wooden sticks, leather skates, and did not wear helmets too.

All skating characteristics evolve from a two foot glide position. The ability to move into other skating characteristics
from a two foot glide position is important for hockey players as the nature of the game is stride - glide - stride - glide

(Bracko, 1998).

The statement “all skating characteristics evolve from a two foot glide position” is not accurate. All skatin
acceleration must start with loading or putting pressure into one skate; a single-leg skating position. The scien
evidence in support of this statement is well documented. A single-legged glide, though not practiced by a majo
of elite level hockey players, represents the most ef!cient transition from gliding to acceleration. This is becau
the athlete need not redistribute body mass to get the pressure required for acceleration. The athlete is alrea
the proper position to put pressure or force into the ice. In other words the single-leg skating position delivers
most pressure for the least amount of movement in the shortest amount of time and therefore is optimal.



Further information is provided lattp://www.hockeyinstitute.org/

x_skate4.htmExcerpts from this page include the following statemen

Velocity in speed skating is more dependent on stride length than stride

frequency. This is the exact opposite of hockey skating.

Stride length needs to be de!ned in this statement. Dr. Braco has de-:"_‘
stride length as the distance measured laterally from the beginning t

end of the stroke. This de!nition was given by Dr. Braco at a lecture
gave at the International Skating Symposium in Detroit in 2003.

The physics of hockey skating and speedskating are no diffel
The physics state that speed in skating is generated from an applied
which is perpendicular to the skate blade. This fact is true for skating ¢
speeds. When a skating athlete starts from a dead stop the skate bl
not moving. The athlete turns the skate roughly ninety degrees and pt
off. Because there is no glide the acceleration is completely dependa
the stride length and the stride frequency. It is an impulse push; the | e
quickly the push is delivered the faster the athlete accelerates. | will it s :
to that stroke as the sprint stroke. As the athlete builds speed the

is gliding through some part of the stroke. The gliding skate presentégém’n'g":?:ﬁﬁzgﬁrfgs w'gf e

opportunity to increase the amount of time putting pressure into theSfége is complete the lateral distance
traveled is equal to three feet three

The athlete can now deliver maximum pressure for a longer periothco¢s (1 meter). This is Dr. Braco's
) o ] ) meth_od of stride length measurement.
time. This is possible because pressure can and should be delivered wv#aeimportant power component.

. L. . . . Equally important, though overlooked,
the skate is gliding. This pressure results in greater acceleration.isldt®le length measured in distance
. . . . . traveled. This pressure, delivered dur-
impulse push of the sprint stroke cannot deliver increasing accelergfiihase one of the stroke, is critical

at increasing speeds. The fastest skaters in hockey make use of fffigent speed.

technique. These athletes h
learned to apply pressure fo
greater length of time per strc
than other athletes. | call tl
stroke the effective stroke.

The effective stroke and t
sprint stroke are inversely rela
where acceleration is concerr.. 4.

The skater above has traveled forward

As the effective stroke increases in it's ability to deliver acceleratigmfeet and seven inches (.75 me-
ters) on a left leg stride. Forward stride

the sprint stroke decreases. The sprint stroke delivers acceleration Iemgtteincreases with speed when us-
ing the effective stroke properly.
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quickly at low speec
than the effective stro
but the effective stroke gigke
required to build speed Used
top of the sprint strok

As acceleration creal 0 5 15 20+

a gliding component tl
J J P Speed of athlete

The graphic above represents the

increasing role in acceleration. While the amount of time spent glici[p{gfse nature of the sprint and effec-
tive~stroke. The sprint is represented

increases (i.e. the athlete’s speed increases) the resulting force vedidreg the effective in blue. Up to
velunits!oflspeed!the!sprint!stroke!
directed from the transverse plane toward the frontal plane. Another m@jdes all of the thrust. At seventeen
o . . units itis entirely the effective stroke
to say this is that generally the athlete’s leg 'nishes rearward duringptbeding the thrust. In this graphic,
. . . . . speeds beyond seventeen units can
sprint stroke and !nishes sideways during the effective stroke. only be achieved using the effective

stroke.

effective stroke plays ..

Force vector is an important concept so let me break rhythm |

to describe what it means. There are times when a skater’s body is di
over the top of the skate. When that is the case the force vector is sti
down into the ice. There are times when the skater’s body is not |
the top of the skate. This happens when turning. While turning the f&
vector still must be directed into the ice. The force vector is how anc
through the athlete’s torso and int{

the ice through the skate. So th ;

force vector will change based orti?{g‘g’_'e offoree vector directly into
the position of the athlete’s torso,

where the skate is in the stroke, thE® "Railroad” skating style is a sprint

stroke. The athlete does not take

direction the athlete is travelinghe time to glide with pressure. This
islinef cient'because!oflall'thelextra!

and the athlete’s speed. The forcarokes required to maintain speed.

vector is the amount and directio

of the force generated by an athle

Example of an angled force vector.

into the ice.

The effective stroke can build speed during the glide phas
the athlete produces early and continuous pressure. To get earl
continuous pressure the athlete must recover the stroke so the to
over the force vector into the ice. With the body weight over the f
vector the athlete can deliver maximum pressure down into the ice
control the glide phase. These two details are very important.
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hockey skating instructors, Dr. Braco included, have sacrilced this b|

position to increase the stroke count. Increasing the stroke count wi

vector into the ice at the start of a new stroke. If the athlete does nc
the torso completely over the force vector the stroke cannot be contrd®s
the stroke is cut short because the athlete is falling to the inside o=
push. This is the cause of the familiar “railroad” skating style. The sk ; ‘

quickly puts the skates on the ice, the upper body does not transi#enve see four images of a single
. . . stroke in progress. By the fourth image
over the force vector, and the glide phase is short or non-existent.ith@iete has moved the torso out of

. " . . . the force vector.The torso is now ready
railroad” skating style results in quick recovery, substandard pressifiggin loading the next stroke.

and limited glide phase. A majority of hockey players at all levels ¢

make improvements in their speed, power, and eflciency by impro
their body position and glide phase.

The effective stroke is de!ned by two phases. The phases
determined by the position of the athlete’s torso relative to the force ve
As long as the athlete’s torso is part of the force vector the stride le
is in the !rst phase. As soon as the body weight shifts out of the f
vector into the ice the stride length has entered the second phas
second phase of stride length is nothing more than follow-through.

. . Kariya'has!not! nished!the!left!leg!
second phase of stride length should not be emphasized as an oppOrHIkYt his weight has transfered to

to generate speed during the effective stroke. A good example of {HiS g push completely.

the toe "ick. Emphasis on the toe "ick to generate power or speed during

the effective stroke is misguided. The opportunity to deliver maxim
accelerating force has long passed by the time the toe "ick is an o
Follow through is still very important but it will occur naturally an
should not receive focus from instructors as a power delivery compo
The majority of power delivery occurs in the !Irst phase. A skater li
Paul Kariya has essentially completed power delivery with a fractio
the total stride length completed. This is true because the weight
torso transitions to the next stroke before the previous stroke is com
For example, | have a Ictitious skater with a stride length of thirty inch

Ha is so effective because he has
ger glide phase. He continues to
%throughout the glide phase put-
g pressure down into the ice.

length has traveled twenty inches when the torso moves out of the force

This athlete completes phase one when her torso has moved off c§?£
current push and is now in a position to load the next push. The sgﬁ
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vector. That leaves a remaining ten inches to complete follow throug

the stroke. She has transitioned her weight to maximize the pressure
in the next push. This concept, getting the pressure early in the stro
critical to fast, effcient skating.

Phasing of the stroke is a mental concept. It is not a phys
concept that the skating athlete should feel. It is a tool for instructo
convey the movements and the focus of the effort for the athlete. It
also help the athlete by providing a visual for proprioception. Powe
and eflcient skating requires that transitions from the sprint stroke to

. . . At the beginning of this push the ath-
effective stroke, and vice-versa, are "uid and controlled. The mechagi€s not getting the body over the

to

of the two strokes are different. The athlete will need to be patient g the push:

diligent while learning the effective stroke. First the athlete must learn the

physical movements. When the physical movements are understoo
athlete can learn timing of the stroke. Timing the stroke includes ti
the exclusive movements of the effective stroke and timing the transit
from sprint to effective. Both of these timing tasks are detailed. Fed
the movements and feeling pressure cannot be over-emphasized wh
athlete is learning. The instructor can help the athlete with cues rega
body position, pressure, and movement. The instructor cannot feel or
the movements for the athlete. Each athlete will have a unique exper
and should be allowed to develop their own “style” while conforming

Midway through the same stride and
loosely de!ned rules of thumb. the athlete is not taking advantage of
a glide phase by getting the torso over

. ._the force vector into the ice.
What does this mean for hockey skaters? Current training

techniques for hockey skaters based on measured stride length (the

distance measured from the beginning of the stroke to the end o
stroke) and stroke frequency needs to be augmented with a mea
glide phase. The glide phase directs pressure into the ice using
mechanics of the effective stroke. Generally speaking higher speeds
require proportionally greater glide times during the stroke to main
or increase speed. Plantar pressure distribution measurement sy,
have revealed hard numbers for both pressure distributions and timi
improve skating performance.

Stride is now completed and transition

After push-off, speed skaters bring their recovery skate back under their has been made to the new push. Ath-
) ) ) ) lete is not getting body over the force
body, and when they put it back on the ice, they land on their outside vector into the ice on the new push.

edge, roll onto their inside edge, then push-off.
6" E ective"Stroke



| do teach hockey skating athletes to bring the knee of the recovery I
the calf of the skating leg. This has bene!ts. It is a good way to augn
injury prevention strategies in hockey athletes. Hockey athletes ter
have very strong abducting complexes in the hip which are often
properly balanced by adducting complexes. Recovering the leg bac
center requires and eventually builds great strength in the adductors ar
extensors. This technical requirement, full knee recovery, is diflcult
seasoned hockey athletes. This is becal

the act of returning the recovery knee &

the way to the pushing leg creates timingis is a pronounced outside edge

. . placement which is typical of speeds-
issues for athletes that skate exclusiveliers. Note how close the other skate

. Speedskaters get their blades on

with the sprinting stroke. The reason iﬁe ice very early in the push.

creates timing issues is because the skdig

must wait just a bit longer to transitio

to the next stroke. Waiting, which is a

Sampsonov using an outside )
edge to start a left leg stride. opportunity to get early pressure and ket

it, is where improved acceleration can occur. Additionally, a full k
recovery aids in positioning the torso over the force vector into the
Maximum pressure can be achieved when the athlete has the torsc
the force vector into the ice. | do not instruct hockey athletes to p
the recovery foot on the outside edge at the beginning of the new st
though it may have bene!ts. Sprint stroke characterized by rearward

thrust, rearward extension, and inside
edge pushes.

Forward hockey skating is consistently pushing off with the inside edge

and landing on the inside edge.

Once again this viewpoint is limited to the sprinting stroke. It does
apply to the effective stroke. There are numerous examples of sk
in the NHL where this observation is not accurate. Athletes who
pronounced glide phases in their strokes and place their bodies di
over top of the force vector into the ice while gliding include P
Coffey, Bret Hedican, Scott Niedermayer, Marian Hossa, Paul Kar
Sami Kapanen, Sergei Federov, and Brian Rafalski. | teach ho
athletes that there are two skating strokes and both are equally impoKeaiis skate position is neither on the
inside or outside edge. Part of the glide
The !rst stroke is the sprint stroke. The sprint stroke delivers the nmpasse occurs with both edges on the

. . . . ice. This position early in the stroke al-
acceleration at low to moderate speeds. It is characterized by quicko@aB€br a longer glide phase.
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powerful movements in the hip extensors and quadriceps. The s

stroke delivers impulse pressure rearward to drive the body for
Acceleration using the sprint stroke is a function of stride length
stride frequency. The sprint stroke makes exclusive use of inside e
during linear acceleration. As an athlete’s speed increases the rea
focused sprint stroke has diminishing returns. To accelerate furthe
resultant force vector must move in an increasingly lateral direction
the skating stroke delivers pressure in an increasingly lateral directi
gliding force component is added to the stride length and stride frequ

force components. To continue accelerating the athlete must prop@iykater is turning the upper body

. . into the turn. An upper body turned
time the recovery, glide, and lateral force components. The managemgiads the stroke early. The up-

ribody’s!rolelin!the!pushlis! nished!
& ing in a short glide phase.

and timing of the recovery, glide, and lateral force components are \E{fg
| call the effective stroke. The effective stroke is the second stro

teach hockey athletes. The acceleration improvements when the effe
stroke is mastered, particularly during non-linear acceleration, ca
dramatic. The eflciencies gained from effectively using a glide phase
also dramatic. | teach all hockey athletes with an equal emphasis on§
the sprint stroke and the effective stroke.

Seasoned hockey athletes who endeavor to learn the effec

stroke can be guaranteed a performance decrement before they sh

improvement. The time to learn the new stroke will be based on Mgfs.ater is |ean}'ng into the turn with

: : : : nAvilili " the torso. Leaning is another common
factors including musculature, proprioception, "exibility, timing thtéChnical oroblem resulting in a short-
new force component, and athleticism. The performance improvemé&ngs glide phase.

which can be signilcant, are not limited to increased speed. The effeqgi

stroke is signilcantly more eflcient as well.

The mechanics of the effective stroke deliver the most powe
most eflcient, high speed cross-over turns possible. High speed tur
is where poor skating mechanics are easy to see in hockey athletes.
the effective stroke is not taught most hockey athletes sprint thro
cross-over turns. Two critical mechanical errors occur when an at
sprints through a turn; the glide phase is signilcantly reduced and

body weight is not positioned to deliver maximum force into the i

ater is loading the push with
S0 over the force vector into the

The athlete still experiences good acceleration because the centriﬂﬂé@f

force component increases the resultant force into the ice. A great ffedl’ Postion ?c"'r‘::"gstr‘]';guzﬁ:"ztsrg°

of potential speed, power, and eflciency is lost, however, when the gigiged glide phase.
8" E ective"Stroke



phase and propér loading of the stroke with the tbro do not occu.

Cross-over turns are a great example of the speed that ca
generated from gliding. Hockey athlete’s can feel the speed boost d
a cross-over turn. This speed boost is caused by increased pressur
cross-over turn increases the amount of force the athlete is able to ge
through centrifugal force. The increased centrifugal force results in
pressure into the ice and therefore more acceleration. A terrilc amou
speed can be developed even when an athlete incorrectly sprints thro
cross-over turn. The perception becomes that sprinting through the t
effective because acceleration is achieved. Unfortunately the result i
than the potential of a properly skated cross-over turn using the effe
stroke. Acceleration in cross-over turns requires a glide phase whic
cut short when using the sprint stroke. The increased force duringac
over turn is a great opportunity to glide with pressure. Effectively us
the glide phase requires less strokes than sprinting and so is more ef!
as well. Most hockey athletes could improve their cross-over turning
incorporating the effective stroke.

Misinformation is common when teaching cross-over tur
Athletes are instructed to twist their upper bodies while turning. Anot
mistake is encouraging athletes to “run” through the turn as if to ge
of a stroke as quickly as possible. These technical delciencies res
lost opportunities for maximum pressure early and throughout the st .
Arguments for twisting the body into the turn include seeing the icergy abovine frames show a single

. . . “ crossover stroke. Note the slight shoul-
looking to where the athlete is going, or the phrases “where the torso goes. .on as the skater ransitions

}tfg)ugh the stroke. This rotation allows
préssure consistent with the perpen-

torso needs to be inside.” Let me be clear about something. | don’t ridpr force requirement while the
torso remains over the top of the force

to suggest that the hockey athlete is pure skater. No. The hockey atiafegeinto the ice.

the legs will follow”, and, “to control the puck on the inside of a turn t
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