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Dr. Nelson is internationally recognized for his
research and professional contributions in the area of
Sport Biomechanics. He is currently serving as President
of the International Society of Biomechanics (ISB) and was
awarded the Philip Noel Baker Research Prize for 1977 by
the Research Committee of ICSPE (UNESCO). His five lacture
series is designed to inform Japanese scientists of the
current developments in Biomechanics.

Date Topics

Feb. 6 Introduction to Penn State University, Sports
Programs, and the Research and Graduate Program
of the Biomechanics Laboratory.

Feb. 7 Current Status of Biomechanics Research in the
World and the Role of the International Society"
of Biomechanics.

Feb. 8 Biomechanics of Running and Asymmetries in
Symmetrical Sport Movements.

Feb. 9 Biomechanics of Cycling, Studies on Running Shoes
and Comparison of Male and Female Performances in
Sports.

Feb. 10 American Physical Education Graduate and Research
Programs; Film of Penn State University Football
Team.



Lecture 1, Monday, Feb. 6

The Pennsylvania State University is located at
State College in the center of the State of Pennsylvania.
It ranks 12th among American Universities with an
enrol Iment of 32,000 students. It is composed of ten
Colleges (Faculties) including the College of Health,
Physical Education and Recreation within which the
University Sports Programs and the Biomechanics Laboratory
are located. Sports and Physical Education activities
for students are conducted at four levels; intercollegiate,
club, intramural and basic instruction (general education).
The first two categories involve competition with other
universities, while the second two are conducted within
the University. The Biomechanics Laboratory staff includes
Dr. Nelson as Director, Dr. Peter Cavanagh as principal
scientist; Mrs. Jo Cleary, administrative assistant; Miss
Christine Brooks, research associate; Robert Spooner,
research engineer; Joe Johnstonbaugh, engineering aide,
John Palmgren, sports research photographer; Brenda
Palmgren, photographic assistant. In addition four half-time
doctoral research assistants are employed. The major emphasis
in the Graduate Program is given to the education and training
of doctoral students. To date 18 Ph.D. students have completed
their degree programs and have assumed important positions
in American and Canadian universities. Six doctoral cand-
idates are presently studying in the program. The Lab
is well equipped with a PDP-11 computer, high speed
motion cameras, automated film analysis system, two force
platforms and an 8 channel EMG system. Included in the
building are fully equipped electronics and photographic
shops. The research activities include the study of
many sport skills as well as fundamental movements such
as running, jumping and walking. Studies of simple
movements are also carried out as a means of determining
the basic elements of human motion. A variety of international
cooperative research projects and exchange programs
have been conducted in the recent past and we look forward
to the possibility of expanding our contacts with Japanese
biomechanists in the future.

~ Lecture 2, Tuesday, Feb. 7

Biomechanics has become a recognized scientific
discipline in many countries throughout the world. It
has developed within established fields such as anatomy
orthopaedics, physical rehabilitation, industorial and
mechanical engineering, sports medicine, physical
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education and others. The number of regional, national

and international scientific meetings devoted to various
aspects of biomechanics increases each year. As an
outgrowth of this interest the International Society of
Biomechanics (ISB) was founded in 1973 at Penn State

Univ. during the IV International Congress on Biomechanics.
The ISB has grown steadily since then to an organization
of over 450 members from 33 countries. The ISB attempts

to promote the field of biomechanics at the international
level. This is accomplished through sponsorship of
scientific meetings, publication of a quarterly newsletter,
and publication os Congress proceedings. An International
Series on Biomechanics has been established with University
Park Press in Baltimore, Maryland, USA. The ISB sponsored
the V International Congress in Jyvaskyla, Finland in

July, 1975 and the VI Congress in Copenhagen, in July, 1977.
The VII Congress will be held in Warsaw, Poland in Sept.,
1979. The publication of the Proceedings of these
Congresses in English is a major contribution to the
research literature in Biomechanics. Meanwhile, National
Societies have recently been founded in Italy, Canada,

the U.S. and a regional French Speaking Biomechanics
Society involving Belgian and French Biomechanists.
Furthermore, biomechanics is becoming an increasingly

more important aspect of Sports Medicine.

Lecture 3, Wednesday, Feb. 8

Running is a fundamental human movement found in
many sports. In the running events in track and field
jt is the essence of the sport. It is generally assumed by
most coaches that runners will naturally develop the
most efficient technique without any special instruction.
In a longitudinal study of ten university runners we
found that over a four year period they modified their
style by reducing their stride lengths and increasing
their stride rates at specific velocities. Comparison
of the running biomechanics of male and female distance
runners at common velocities revealed marked differences
with the women having shorter strides, higher stride
rates and greater times of non-support. Many sports
require symmetry of motion such as : Nordic skiing,
swimming, running, gymnastics, cycling, etc. Studies
have shown, however, that even top level athletes demon-
strate marked right-left asymmetries in their performances.



Lecture 4, Thursday, Feb. 9

A specially constructed bicycle with instrumented
pedals was used in combination with cinematography to
study the force-time characteristics of a variety of
cyclists. Results showed that the ankling patterns were
quite different than what is recommended in popular
textbooks, that the recovery leg does not contribute
an upward force and that marked asymetries were found
among even high level performers. The most efficient
seat height was found to be 1.09 times the leg length
of the subject. A force platform combined wiht a laboratory
computer was used to investigate the pressure pattern
across the foot during running. At moderate running
speeds it was observed that maximum contact force was
less than take-off force and that little force
was absorbed by the back portion of the heel. Comparison
of male and female world records reveal that the difference
is near 10% for the majority of events. The women come
within 5% of the men in 400 and 800 meter swimming events.

Lecture 5, Friday, Feb. 10

At the present time there are about 450 undergraduate
physical education programs in American Colleges and
Universities. Approximately 240 of these have Master's
degree programs, while 41 offer doctoral studies. Most
undergraduate programs are designed to prepare teachers
and coaches for elementary and secondary schools. As
a result the curricula contain only a minimum of science
and mathematics courses. The majority of the Masters
programs are an extension of the undergraduate curriculum
leading to the Master of Education degree and consist
mainly of education type courses with no research or
thesis requirement. Some departments offer the Master
of Science Degree in which research is emphasized and
a thesis required. The doctoral programs can also be
divided into two categories: Professional (D.Ed. and
P.E.D.) and Research (Ph.D.). The Ph.D. programs contain
areas of specialization: physiology, biomechanics,
psychology (motor learning), sociology and history.

Most programs do not have highly qualified faculty
members in all five areas. It is important for foreign
students planning to do graduate work in the U.S. that
they select the university with faculty members in the
area they wish to pursue.

A special highlights film-of the 1976 Penn State
University Football Team will be shown as a means of
introducing and describing this popular American sport.
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Japanese Society of Physical Education
Faculty of Education University of Tokyo
Hongo, Bunkyoku, Tokyo

Japan 1i3
(TEL. Tokyo (03) 812—2111 EXT. 4544)

INTERNATIONAL CONGRESS OF SPORTS ScIENCES. JuLy 25-29,1978
THE UNIVERSITY OF ALBERTA, EDMONTON, CANADA

INcLuDING: THIRD INTERNATIONAL SYMPOSIUM OF BIOMECHANICS
IN SWIMMING
INTERNATIONAL SYMPOSIUM OF SCIENCE IN ATHLETICS,
GYMNASTICS, SKIING, SKATING, Hockey, RAcaueT
SPORTS, WEIGHT LIFTING.

INTERNATIONAL CLINIC ON HieH SPEED RioMECHANICS
CINEMATOGRAPHY

XXI WorLp ConerREss IN SporTs Mepicine (FIMS), Sep.7-12,1978
i0TEL NACIONAL, BrAsILIA, BRASIL

SECTION:APPLIED PHYS10LOGY, BIOMECHANICS, KINANTHROPOMETRY,

APPLIED PsycHoLoecY, TRAUMATOLOGY, SPORTS CARDIOLOGY,
BIOCHEMISTRY OF EXERCISE

INTERNATIONAL SYMPOSIUM ON BioMEcHANICAL METHODS OF INVESTIGATION
IN SporTs. Sep. 20-22, 1978

KarL-MarRx STADT, GERMAN DemocrATIC PepuBLic (WEST GERMANY)



Japanese Society of Physical Education
Faculty of Education University of Tokyo
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