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CHAPTER I 

THE PROBLEH AND DEFINITIONS OF T!i:RMS 

I. INTRODUCTION 

The desire and the ability to use mechanical devices 

has long been a human characteristic. Since the development 

of the modern electronic computer a scant few decades ag~, 

the computer has risen from a laboratory toy to an industrial 

and scientific necessity. Computers today perform complicated 

scientific calculations to keep track of a satellite, prepare 

electric and telephone bills, make train and airplane reser

vations, balance bank accounts, write salary checks, and do 

thousands of other difficult tasks. 

In education, the computer has been utilized in 

registration and scheduling, attendance procedures, grade 

reporting, composite and permanent student records. l The 

cOhtinuous search for new scientific devices to aid in 

the effective teaching of sport skill is one of the im

portant elements of today's educational system; for example, 

by the careful examination of the repeated performance of 

IDonald K. Sharpes, "Computers in American Education,H 
The ClearitJ£. Hou~, (November, 1968), 135. 
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an expert in an 8mm loop film, a beginning student can 

acquire a knowledge and understanding of fundamental techni

ques in gymnastics. Further examples of teaching devices 

would be slow motion movies or instant playback in closed 

circuit television enabling the student to analyze the per

formance step by step. 

~fuile using those new devices to help teach gymnas

tics, the technique of composing a routine continues to 

follow the trad i tional method s. It has been known for many 

years that a properly connected routine would result in better 

performance, but there are too many alternates the computer 

could make a selection from the unlimited choice, a short 

cut leading to better composed routines on parallel bars may 

be reached. 

II. THE PROBLEM 

St~temeQl of the, Qroblem. The purpose of this study 

is to investigate the feasibility of programming various 

gymnastic movements to enable the computer to make the 

selection in the composition of proper routines on the par

allel bars. 

Impo.r.tanl?~ of the 2..il:l<i1. ThE; pa:t'flll€l oo.::,s is an 

event in gymnastics which consists of many coaponents; the 



3 

variation of movements is comparatively more complex than 

other events in men's gymnastics. The requirements to 

compose a routine on a parallel bers include swing, flight, 

strength, and static parts; a complete routine depends upon 

the coordination and smoothness in the connection of movements. 

There are hundreds of ways of arrangement to be chosen 

when composing a routine at random; for example, in 1966-68, 

there were 73 movements on the parallel bars published by 

the United States Gymnastics Federation (U.S.G.F.). Though 

the ro~tine for Class A Division was seven (7) elements,2 

if we consider a routine of seven different movements out 

of seventy-three, according to the formula on combination 

and permutations,3 the number of selections or combinations 

of different routines at a time is 1,527,072,468 different 

routines. No one can question the fact that physical 

education teachers can compose gymnastic routines manually, 

since they have been doing so for more than half a century. 

But could manual composing be as efficient as computer com

posing? Computerized routines may ·offer a number of dis

tinct advantages for physical educators and gymnastic 

2United States Gymnastics Federation, Rules for Men,
 
(Arizona: U.S.G.F. Tueson. 1966), p. 22.
 

3G• A. Wentworth, C01~~&e ~lge~ra, (Boston: Ginn & 
Company. 1902), p. 257. 
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coaches: 

1. Computerized routines provide a greater variety 

of routines which would enable physical education teachers 

to select the desired routine for the performers. 

2. Computerized routines reduce contradictory move

ments in a routine, thus giving much better performance. 

3. The use of computers reduces work loads for 

teachers in terms of composing routines and coaching, letting 

the teacher devote more time to teaching. 

III. LIMITATIONS 

Limitations of the study. First, this study was 

designed to compose routines from 29 selected gymnastic 

movements on parallel bars. The components of each routine 

had been limited to eight movements. Second, the electronic 

computer systems available at Kansas State Teachers College 

computer center were IBM 1401, IBN 1620, IBM l4~0/13Il. 

The IBM punch card used for this study has 80 columns, which 

limited the capacity of information punched in the card. 

IV. DEFINITION 0F TSRMS 

Compute~. A device capable of accepting information, 

applying prescribed processes to the information, and supDly

ing the resUlts of these processes. It usually consists of 
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input and output devices, storage, arithmetic, and a control 

unit.4 

Movements. Movements on parallel bars, which consist 

of swing, flight, strength, and static parts. The degree of 

difficulty for each movement varies from A to B to C. 

Proper routine. Well connected movements between 

mount and dismount which fulfill the requirements of Inter

national Gymnastic Federation rUlcs~5 

Parallel ~~. An apparatus with bars in wood, oval 

form, point downward vertical diameter 5lmrn, horizontal 

diameter 4lmm. Height of bars l70cm. Length of bars 350cm. 

Inside separation from 42cm to 48cm enable performing vari 

ous gymnastic movements. 6 

~wing. A movement start from cross support on parallel 

bars, the body move backward and forward along shoulder joints 

as radical center. 

4Edith Harwith Goodman (ed.), ComRuter Yearbook ?nd 
Directory, (Michigan: American Data Processing Inc. 196bJ; 
p.	 670 

'Co'de of Points, 0'1en's Technical Committee of the 
F.I.G.	 1961t),p.~- . 

6united states Gymnastics Federation, Rules for Men
 
(Arizona: U.S.G.F. Tueson. 1966), p. 13.
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Flight. Movement performed above the parallel bars, 

on which the grip of one hand or both hands simultaneously 

is released. 

strength parts. Movement to be executed slowly and 

with strength on parallel bars. 

Static parts. Movement being held still above the 

parallel bars with a duration of two seconds. 7 

7Code of Points, (Men's Technical Committee of the 
F.I.G. 19bB),-P. 20. 



CHAPTER II 

REVIEW OF THE LITERATURE 

This chapter examines literature and research that 

pertains to the history of the computer and the applica

tions of the computer in business, industry, science, edu

cation, sports, and physical education. 

I. LITERATURE ffiJ BISTORY OF COMPUTERS 

The world's first automatic digital computer, "Auto

matic Sequence Controlled Calculator» or Mark I, was com

pleted in 1944 by Aiken and a team of IBM engineers at 

Harvard University.l Since that p'eriod few people can es

cape some contact with various computer applications such 

as business, industry, science, education, sports, and 

physical education in our society. 

Calculating devices have a history that goes back 

to ancient China and Egypt. The first mechanical digital 

calculators were made by Pasca12 in the seventeenth century. 

IGordon B. Davis, An Introduction to Electronic 
9om~uters, (Ne,·, York: HcGraw-Hill Book Company, 1966), 
p. • 

2Harrold Sackman, Computers, System Science and 
Evolvine:;, Society, eN e\o! York: John ,v.!iley & Sons Inc., 1967), 
p. 24. 
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In the mid-nineteenth century, Babbage3 proposed and par

tially constructed an automatic machine that would carry 

out long sequences of calculations without human interven

tion. In late 1944, Aiken4 and a team of IBM engineers de

veloped automatic calculators. During World War II, Eckert 

and Mauchly5 Of the University of Pennsylvania developed 

the Electronic Numerical Integrator and Calculator, an elec

tronic calculator. From the ENIAC came other machines, the 

best knO'.m of 1IJhich was the Universal Accurate Computer; 

the first commercial computer to be placed on the market in 

1954 was the UNIVAC.6 The Name mrIVAC was synonymous with 

"computer" until IBN (International Business Nachines Corpo

ration) entered the computer field'. In 1953, IBM installed 

its first computer, the IBH 701. Late in 1954, IBM installed 

the first IBM 650 computer. The IBM 650 computer was the 

most popular computer during the next five years.7 ·Statistics8 

3Harrold Sackman, ComDuters, System Science and 
Evolving Society, (New York: John Wiley & Sons Inc., 1967), 
p. 24. 

4Gordon B. Davis, An Introduction to Flectronic 
Computers, (New York: McGraw-Hill Book Company, 1966), 
p.	 6. 

5Sackman, QQ. cit., p. 27. 

6navis, £2. cit., p. 10. 

7Ibid., p. 11. 

8Ibid ., p. 507. 



in 1965 showed that IBM has remained the largest supplier 

of electronic computers with about eighty per cent of the 

market. According to a report published by the American 

Federation of Information Processing Societies (AFIPS),9 

there were only ten or fifteen computers at work in the 

United Statesin 1960. In 1967, there vJere 35,200. The 

rapid rise in number of computers is a result of com

putational devices which can do what was not possible 

using previously existing computational aids and the need 

to do data processing better, chesper and faster. 

9 

II. LITERATlTRF, ON APPLICATIONS OF CONPUTFRS 

The capabilities of computers and the impact they 

are having on society can probably best be understood in 

terms of a survey of some of the uses to which computers 

are being put. For purposes of this review, the uses 

are classified as business, industry, science, education, 

sports and physical education. 

.", 
" 

A. Business ApDlications. 

In 1968, in a study of the application of computers 

9John McCarthy, "Information," Scientific American, 
(September, 1967), 67. 
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in manufactur~ng lines, DeanlO completed a survey of 108 

lecding manufacturing companies in the United states. These 

companies were selected on the basis of their superior re

cords of sales growth and return on equity compared to the 

averages for their industries. The companies' experiences 

with the computer ranged from one to eighteen years. Annual 

sales volumes ranged from under ~50 million to more than 

$10 billion. Dean found, in the selected leading companies, 

that the computer is being put to much greater and more 

sophisticated use, and it is no longer restricted to junior 

management or to limited functions. The studies showed 

that 42% of the computer uses were in major operating areas 

- marketing, production, and distribution. Eleven per 
. I 

I 

cent of the uses were in research, development and engineer

ing. Forty-four per cent of the uses were in finance and 

administration. Only three TIer cent of the use were in 

planning and control. About 82% of the 108 leading com

panies rebularly prepared long-range plans to guide their 

computer activities. The survey clearly showed that the 

computer was increasingly penetrating and permeating all 

areas of major manUfacturing corporetions, and that the 

lOr~eal J. Dean, "The Computer Comes of Age," Harvard 
Bus ines s Revie'ltl, (January-February, 1968), 83-91. 
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computer was becoming an integral part of operations in 

those companies. 

The business world was an early and extensive user of 

computer equipment. Business data handling requires up-to

the-minute information to fulfill the demand of the business 

management. In the past, managers have often avoided making 

'cost analyses of complex problems unless the dollar stakes 

were large. But with the new "Terminal Costing Syste~1 de

veloped by Mortan and McCosk,ll a manager can test his hunches 

and experiment rapidly with different combinations of costs 

and prices. The terminal system combines the manipulative 

power of the electronic computer with the simplicity and 

convenience of the computer terminal, that allow the ~anager 

to interact v]ith the cost system and then tryout his own 

notion' of volume, or check the effects of changes in prices 

and costs on profits. 

Computers are also considered by real estate business 

as a useful tool. The National Association of Real Fstete 

Boards (NARFB) recently released a report on the utilization 

of two IBM 360-40 computer systems to store data on style, 

11Michael S. Morton and Andrew M. McCosk, "Terminal 
Costing for Better Decision Making," Harvard Business Review, 
(May-June, 1968), 147-1,6. 
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price, location, special features, financing and other in

formation on homes. It ended man-hours wasted in record 

keeping, freeing salesmen for greater productivity.12 When 

preparing income tax bills, comDuters did an excellent job. 

There was an example in Anoka County, Minnesota, when income 

tax bills wer~ prepared by computers. The County Data 

Processing Manager Harver13 reported in 1968 that, by using 

IBM unit record 407 data processing system, Harver and his 

staff programed computer-prepared tax statements on a sealed 

self-mailer form in which tax data remains unseen by anyone 

until the taxpayer peels the sections apart. This procedure 

permitted tax information to be kept confidential until 

opened by the taxpayer. It was stated th~t this method cost 

less than previous forms and mailing envelopes. The previous 

job required six to ten persons and five months to handle 

78,000 tax statements. Using a computer, Anoka County needed 

only one person to complete the entire tax run in fifteen 

days. 

The banking industry was another early extensive user 

of computer equipment, as bank data requires quick, daily, 

12News item in the Business Week, December 14, 1968. 

13Gordon L. Harver, "No Hands Needed to Prepare Our 
Tax Bills," Th§. America n City, (De.cember, 1968), 95. 
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and accurate processing on a gigantic scale. Computers are 

th~ only answer to a problem of this scope. Statistics14 

showed that, in the year of 1967, banks in the United states 

had $837 million worth of computers in use. All banks with 

deposits of over 8500 million were using computers, arid, for 

those with deposits of $100 million or more, 91% had their 

own computer system and another 5% used off-permise service. 

Credit cards, one of the booming businesses in the 

American banking community, is also benefited by computers. 

This was an example reported by Overton, vice-president of 

the Texas Bank & Trust Company in Dallas. In 1967, the 

IBM Model 30 was used by credit clerks in the BankAmericard 

office. The credit clerks used typewriter-like IBM 2740 

communication terminals in their office, and asked for in

formation and received information about any active account 

at any time without perceptibly interrupting other work the 

computer was handling. The Model 30 was also programmed 

to print monthly analyses of activity by merchant. These 

showed each merchant's total BankAm€ricard sales by month 

and quarter average, ticket amount, number of applications, 

l4News item in Comnuter and Automa~ion, February, 1967. 
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·number of rejects, percentage of reject, and returns allowed, 

that	 enabled the bank to spot any unusual activity in merchant 

accounts, and then develop information of value to the mer

chant. The report pointed out the fact that with the aid 

of IBN 360, one year after the BankAmericard program start 

ed they had: 

1.	 Issued 225,000 Ban~~mericards and estab
lished 100,000 accounts -- 40,000 of them 
active and receiving computer-printed pre
punched statements each month • 

. 2.	 Signed 3,000 merchants, who generate 8,000 
tickets daily. 

3.	 Increased business to about $20,000,000 a 
year gross -- enough to cover all operating 

'expenses	 and assure ~rofits in the second 
year, a phenomenally short period of time 
by most previous standards. 

4.	 Held credit losses from all courses (non
payment, fraud, stolen card etc.) to less 
than 0.25% -- a rate seldom equaled in 
previous bank credit card start-up program. 15 

With	 the demand for computer service by some institu

tions Ylhich are too small to afford their own computers, 

many	 banks began to offer computer service. Obrien in an 

article "Data Processing Service, Banking's New Product" 

revealed that these computer services included: 

15Thomas N. Overton, tlHoy] a Computer Solved Our Credit 
Card Problem," Banking, (October, 1968), 101. 
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1.	 Computerized checking account processing 

to small correspondent banks. At night, 
encoded checks and deposit slips are 
transported to the computer center of 
the large bank and processed. These 
documents are returned to the small banks 
in the morning along with the nece~sary 
management reports. 

2.	 Payroll Accounting. The computer provided
payroll checks for employees, individual 
employee earning statements, a payroll 
journal report which shows cumulative year 
to date totals of each employee's gross 
earnings, witholding tax and social secu
rity and state unemployment insurance re
ports, W-2 forms for each employee and 
other specialized reports. 

3.	 Professional Billing. It offers a billing 
and partial accounts receivable accounting 
service to doctors, dentists, lawyers, and 
certain business firms. 

4.	 Income and disbursement' analysis. In this 
service a bank assigns income and expense
codes to the checks of certain customers 
and then produces a monthly income and 
distribution report for these customers. 16 

The	 application of computers in business is expanding 

everyday; this review has presented just a few examples of 

the	 uses that computers have in the business world. Other 

examples are users of computers in the Federal Government, 

the	 Department of Defense, the Treasury Department, and 

16James A. Obrien, "Data Processing Service, Banking's 
New Product," Computet and Automation, (October, 1968), 40. 
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.the Social Security Department. Some of the applications 

mentioned are established and used as a matter of routine 

and some are experimental, but all are being used ~ith 

success and with a result of saving time and man po~er. 

B. Industrial Anplications. 

The reduction and elimination of human labor through 

ingenuity and mechanical devices has been going on for 

thousands of years. Automation has not only released more 

of men's time and energies for other pursuits, it has led 

to unmatched material prosperity and increasingly better 

use of natural resources. Among those mechanical devices 

in the field of automation, the electronic computer has 

played an important role. Since the application of the 

computer entered the world of industry, it has been credited 

as one of the main powers involved in the second industrial 

revolution. l ? 

The computer revolution also started a new era of 

automation. Of course, autom2tic control does not neces

sarily require a computer; for years simple controls have 

run everything from a home furnace to an airplane. But a _______._0_ 
l?Dennis Flanagan (ed.), Automatic Contral, (Nm1 

York: 'Scientific American Inc., 1955), p. ~ 
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computer does more than monitor a single stage in a process. 

It can "collect hundred of measurements, com-pute what effect 

such will have on the final output and set the control to 

the best results."1S SOIDe examples of the computer users 

in industry are the glass industry, paper industry, auto

mobile industry, petroleum refining, cement producing, 

fishery predicting, and plant and warehouse locating. 

Early in 1965, an Owens-Corning Fiberglas Corporation 

employed an IBM computer control system to control the 

furnaces. The computer controlled the furnace by detecting 

changes at a wide range of measuring points in and around 

the furnace. The computer scanned the signals from ther

mocouples and other sensing devices at predetermined times. 

One crucial instrument WGS read ten times every second; 

anotheT instrument was sampled only once every minute and 

a half. The computer analyzed the readings to spot any 

deviation from established set points thst would affect 

the quality of the glass. It then determined what changes 

would serve best to bring the readings back into an accept

able range and signaled the appropriate valve or lever to 

18Carl Behrens~ "On The Production 1ine," Science 
News, (December, 1967), ?39. 
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make the adjustment. With installation oc computers, the 

company found results as follows: 

1. The system makes possible 50% cost saving com
pared to other methods. 

2. The stability of temperature was improved 6~ 
by the system's high accuracy. 

3. The product became markedly more uniform be
cause of the tighter control of variables in the process. 19 

A similar improvement in the glass industry after 

using a computer to control production was reported by 

Behrens of Ford Motor Company's Glass Division in 1967: 

With a computer system operated at the 
Ford Company's Glass Division, less
 
strain is placed on furnaces and other
 
equipment. Temperatures in the 2,000
 
degree F. range can be controlled to
 
within one degree, and pressures in the 
furnace can be held to within two thou
sandths of an inch of mercury. There 
tolerances were u~oto five times tighter
than in the past. 

The control of paper machine~ is a good example of 

an application in which the computer can deal with a large 

amount of information, monitoring the many variables in

volved in such a way as to maintain optimum production and 

quality of a product in the paper industry. Coon in a 

19"New Bdge in Glass," Business Week, (April 10, 
1965), 62. 

20Carl Behrens 1 "On The Production Line," Science 
New~, (December, 1967), 539. 
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study, "The Uses of Computers in Technology," revealed that 

a paper machine at the Mead Corporation's Kingsport Division 

in Tennessee uses an IBM 1710 computer control system to 

monitor the process and directly contrl one of the impor

tant variables, the average "basis weight" in the total proc

essing. A mixture of wood pulp, water and additives emerges 

'from the headbox, is spread on a wire screen and carried 

through pressing and drying operations. The basis weight is 

measured by a bet ray gauge, the computer reports any varia

tions from the desired standard, warns the operators and com

puters and initiGte: corrections ~n the flow rate of materials 

at the headoo:,~. \!1tn. the control of the IBM 1710, the 405

foot-long machine produces rolls of paper up to 16 feet wide 

at the rate of 2,000 feet per minute, which is much better 

than the previous methods. 21 

Another interesting variation of computer usefulness 

was reported by Mathews of the University of Washington. 

This was a simulated performance of the sockeye salmon runs 

to Bristol Bay, Alaska, over lOO-year periods, which is 

considered one of the greatest contributions to the fishery 

21Steven Anson Coons, Ilr:::'he Uses of Computers in
 
Technology," Scientific American, (September, 1966), 178.
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and canning industry.22 The IBM 7094 forecast the runs of 

salmon to each river which enabled both efficient preseason 

investment and optimum management of the fishery; the bene

fits margin averaged $1,000,000 to $2,500,000 more than with 

no forecast. In hissimulp.tion study a fleet of 350 boats 

was optimal; with this smallsized fleet an accurate forecast 

of the total run added $1,200,000 to net yield, and accurate 

river-system forecasts added $5,000,000. 23 

In the auto~obile industries, computer graphics have 

been attracting the auto designer for quite some time. 24 

The computer 1 s fast output, plotting capability, and new 

forms of input certainly result in improved man-machine com

munication. Ford Motor Company recently installed the Con

trol Data Corporation 274· display. The system had a screen 

of over 300 square inches and a 4,000 x 4,000 inches reso

lution matrix. It can approach 20,000 vector inches of 

information on a flat distortion-free tUbe face. The Ford 

22Stephen Barsto\oJ Mathews ttA Computer Simulation 
Study of The Potential Benefits to A Salmon Canning Industry 
From Accuration Forecasts Of The Runs," Doctoral Disserta
tion, University of Washington, 1967. 

231bid • 

24Walter L. Johnson, liThe Ford Computer Graphics 
Proj ect, ft Comnut er and Automa t ion, (November, 1967), 35. 
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'engineers use these devices to analyses programs, such as 

kinematic linkage analysis, review the computer output to 

check interferences, torque and acceleration studies. An

other area for applying a computer was numerical control of 

machine tools. 25 Since the Ford Company has successfully 

applied computers in the auto industry, more and more auto 

producers are moving into this area. A study by Berkwitt in 

1968 showed the increasing demands of computerized processing 

in the auto industry, " ••• as Detroit tried to satisfy 

increasing demands for custom styling of everything from 

hubcaps to engines. It has been estimated that sales of on

line computers to the auto industry will jump from the pres

r,26ent $4 million to well over $17 million with in five years. 

Some other areas that seem ready for automatic com

puter control as shown in Berkwitt's study are: 

1.	 Petroleum refining: In Spring 1967, Mobil 
Oil completed the pilot phase of a project 
to centralize control of its 351-well 
Pegasus oil field in Midland, Texas. It 
was the first use of a computer to control 
operation over an entire oil field. Pegasus 
yields 15,000 barrels of oil, produces 
7,5000 barrels of liquid by-products and 
processes 75 million cublic feet of gas a 
day. 

25.Ibid • 

260eorge J. Berh:1tt, t1March of The Blue-Collar Com

puters," Dun's Beview, (January, 1968), 66.
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2.	 Cement: A closed-loop kiln control 
system at Dnndec Cement Co. of Dundee, 
Michigan, says the company has upped 
cement production 5%, reduced fuel 4% 
and cut maintenance costs, al~ays 
heavy in cement making. An advanced 
system is operating at Ideal Cement's 
modern plant in Tijeras, New Mexico. 

3.	 Metals: In 1968, there were about 
eighteen major installations in the 
basic metals industry. Applications 
vary, running from control· of arc, 
basic-oxygen and blast furnaces to 
control of hot strip and foundries. 27 

In the area of locating plant and warehouse facilities, 

which is an important long-range planning problem for in

dustrial management, the computer's capacity for speed and 

accuracy have been utilized. One of the major obstacles 

which has restricted the application of operations research 

techniques is the difficulty of measuring the added benefits 

derived. There have been few situations in which both a 

conventional and operations research analysis have been 

conducted in parallel in such a way that the recommendations 

resulting from the two approaches could be compared on a 

consistent basis.28 A re~ent application of a computer by 

a large nation wide manufacturing corporation made such a 

27 6Ibid, p. 7. 

28Robert J. Atkins and Richard H. Shriver, "New 
Approach to Facilities Location," Harvard Business Review, 
(May-June, 1968), 70. 
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'comparison possible. In this particUlar study, the computer 

was used in the analysis; by a series of straightforward 

economic comparisons, the computer eliminated most of the 

alternatives, then eVBluated the remaining ones in a way 

that quickly led to the best solution. With the application 

of the computer in making decisions on facilities location, 

Atkins and Shriver found two significants: 

1. The computer saved time: The problem solved 

manually may need four man-months. 

"2. The computer save money: The results were twice 

the savings of the solution arrived at manually.29 

c. Sc:1 ent ific Applic.s t ions. 

In its scientific applications the computer has been 

noticed in two quite distinct but complementary roles: as 

an instrument and as an active participant in the develop

ment of scientific theories. ~he role of the computer as 

a research instrument can be readily understood by refer

ring to Perutz's work, "The Hemoglobin Molecule," in which 

a computer was used as a chain from raw observations to 

X-ray crystallography.30 After finishing the structure of 

29Ibid, p. 78 • 

3<1.1. F. Perutz, "The Hemoglobin Molecule, tl ,Sci eI} tific 
Amer~~, (November, 1964), 70. 
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·the hemoglobin molecule, Perutz did admit ". such a 

task would have been quite impossible before the advent of 

high-speed computers."3l The determination of protein 

structures by Kendrew in 1961 provides an excellent example 

of the computer acting out the implications of a theory.32 

The remarkable immediacy and clarity of the conf~ontation 

of acted-out theory and experiment by computer shown in the 

preceding example is by no means an isolated phenomenon. 

Similar techniques are emerging in hydrodynamics, in chem

istry and in other branches of science. 

The fundamental behavior of fluids has traditionally
 

been studied in tanks and wind tunnels. The capacities of
 

the modern computer make it possible to perform subtler ex


periments on the computer alone. As early as 1965, Harlow
 

and Fromm utilized an IBM 7090 computer to design a basic
 

computing mesh for a mathematical wind tunnel. It consisted
 

of a grid of 1,176 individual cells, arranged in rows 49 cells
 

long and 24 cells wide. The obst8cle, twice as high as it
 

is deep, was located 12 cells away from the input flow at
 

the left margin of the mesh. At the start of an experiment
 

each cell was programmed with a minimum of two numbers, which
 

, 3l Ibid. 

32John C. Kendrew, "The Th~ee-dimensional Structure of 
Protein Holecule,n Scientific American, (December, 1961), 96-110. 



25 
'represented the horizontal and veTtical components of the 

average air velocity at the point in space. During the run 

of an experiment, the computer carried out billions of mathe

matical operations to determine the flow. 33 In addition, the 

computer itself can generate plots of the flow configurations 

and	 put them on film by means of a microfilm recorder. Har

low and Fromm also found that "Experiments with numerical 

models can show the interaction of winds and a bridge in de

tail and produce answers in far less time than it takes to 

prepar~ a physical experiment. "34 SOfie other benefits of a 

computer experiment included: 

1.	 Solving the problem of measuring temperature
directly in a wind tunnel in a complicated
downstream wave. Computer experiment 
usually affords better control of the ex
perimental conditions than is possible in 
a physical experiment. 

2.	 Experiments by computer provide a test of 
the applicability of theory to the compli
cated phenomena under investigation and 
help mathematicans to obtain the kind of 
exact solution that can be obtained by 
the processes of mathematical analysis. 

3.	 The detailed results provided by a com
puter can actually help in development 
of analytical solution of the basic equa
tions of fluid dynamics.35 

33Francis H. Harlow and Jacob E. Fromm, "Computer 
Experiemtns in Fluid Dynamics," Scientific Americag, (March,
1965), 104. 

34Ibid. p. 105. 

35Ibid • 
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On September 1965, Harlow, Shannon, and Welch con

ducted a similar experiment at Los Alamos Scientific Labora

tory, Los Alamos, New Mexico. The investigators used an IBM 

7030 computer to illustrate a new technique for numerically 

solving problems in fluid dynamics. The liquid waves gener

ated by the computer through a succession of small time steps 

'or cycles resembling the frames of a motion picture have been 

compared with experiments "showing excellent agreement in 

every case."36 Some other advantages of computer use to 

study liquid waves were found as follows: 

1.	 The computer gives more detailed data than 
can be obtained from experiments. 

2.	 Comnuter studies often provide a valuable 
basis for analytical studies of ~hysical 
process, giving both new ideas for models 
and a base for comparing the results of 
analysis of the models. j7 

In the same year, literature on application of com

puters in chemistry was also found in Science News Letter. 

The	 report stated that a computer system in Chemical Abstracts 

Service of Columbus, Ohio, has been programmed to file thou

sands of names of known chemical compounds. Therefore, the 

computer can telJ whether a certain compound is new or not by 

comparing it with those already listed. Also, the system can 

3~rancis H. Harlovl, John P. Shannon, and J. Fdid 
Welch, "Liquid Waves By Computer," Science, (September 3, 
1965), 1903. 

37Ibid. 
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'be used to locate all the compounds having certain character

istics. The system helps the Chemical Abstracts to summarize 

and index reports on progress in laboratory research and 

engineering development in all parts of the world.38 

Computers w~re also used in the field of cardiac re

search with significant resUlts. In 196?, in research con

'ducted by Topham of the University of Utah, a computer was 

programmed to calculate the time course of heart rate, mean 

pressure, stroke volume, cardiac output and resistance. He 

found that "The analog computer model was able to predict 

the time course of treadmill speed and has prdvided insight 

into future research which must be done to fully describe 

the system. tt 39 In New York, Gertler used a computer to 

predict those persons who would suffer from heart attacks. 

He fed' into the computer facts about the patient, such as 

his body build, family medical history, and the condition 

of his blood. The computer then can with a "high degree of 

accuracy" help a doctor tell if a person is likely to have 

a heart attack.40 In 1968, with the purpose of giving 

38Sc ience News Letter, (June 12, 196?), 372. 

39William Sanford Tonham, "Control of Cardiac Outnut 
Studied \'lith Computer Techniques," Doct()ral Dissertati.on, 
University of Utah, 196? 

40Alfred Lewis, The New World of Comuuters, (New York: 
Dodd, Head & Ccn;pany, 1965)-;-P. ?4. 
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'cardiologists and allied professionals an overview of current 

practices in computerized electrocardiograph, a conference 

on computer capability to interpret the electrical activity 

of the heart was presented to a group of 2?0 cardiologists 

in Washington D.C. The meeting was attended by physicians 

concerned with the shortage of specialists tO'read electro

cardiograms and the growing demands for high-quality medical 

services. According to the seminar report, Stewart noted 

that he had had an on-line computer interpret electrocar

diograms with success during the preceding year. Brody of 

the University of Memphis illustrated that he investigated 

how an electrocardiograph can work with a computer via a 

light pen. He had used this machine for two years.4l These 

reports seem to indicate the possibility of using a computer 

to splve the manpower utilization problems that exist in the 

shortage of electrocardiogram specialists today. 

D. Bducation~'\.~ Anplications. 

'The use of automatic data processing equipment as a 

tool in education is expanding rapidly. This expansion is 

beine accelerated by the contacts that educators have with 

state departm9nts of educati~n and institutions of higher 

41C • 'A. Caceres, nComputera in Clinical Electorcar

diograph~" D~tamC'lt:Lo~~, (January, 1968), ?7.
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'learning making effective use of the equipment. In a book, 

Automatic Data ProcessinG In Fducation, Whitlock stated 

that in September 1957, there were thirteen state education 

departments haveing automatic data processing installations. 

By 1962, 45 state ~ducation departments had installed this 

equ1pment. 42 At least eight hundred school districts in 

the nation made some application of Automatic Data Process

ing during the school year 1961-62.43 The majority of the 

cases show equipment was used in business accounting and 

student accounting operations in such areas as employed 

personnel, pupil personnel, school finance, curricUlum, 

and research and information services. 44 The school dis

tricts in California use computers to do jobs such as 

business accounting, attendance accounting, grade reporting, 

census', permanent records, registration, scheduling, and 

some other statistics aprlications.45 As for the effects 

of the installations of computers in educational service, 

most of the results turn out to be encouraging. 

Early in 1964, with the purpose of examining the 

effect of the installation of Automatic Data Processing (ADP) 

42James W. 'i'Jhitlock, AutomclB_<::. D2.~a ?roc~ssin£ In
 
E!!!:lcation, (NevI York: The Nael'lillan Company, 19(4), P.Lt.
 

43Ibid. 44rttd. p. 5.
 
45Tbid 3 •
~_._. p. 
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'procedures on the administrative and educational services in 

New England public schools, Greenhalgh conducted a survey 

by means of questionnaires and interview, and found ADP did 

generate more data ¥lith greater speed and accuracy than the 

preceding manual system. Fourteen of twenty interviewees 

stated that the amount of teacher time formerly devoted to 

clerical tasks had been considerably reduced due to the in

troduction of ADP.46 

Wogaman of the University of California found a similar 

result efter he examined and analyzed the impact which the 

introduction and use of educational Data Processing had in 

the	 Bay Area secondary school. 

Wogaman stated: 

1.	 The Automstic Data Processing had provided 
a substantial reduction in the overall 
clerical work]oad of the local school. 
The major beneficiaries of this reduction 
were the teachers, who were spared many 
clerical routines, especially in connect
ion with grade reporting. 

2.	 The overwhelming mass of staff mernbp.rs we~e 

highly favorable in their opinion of ADP. 7 

On the East Coast, Brummit studied the impact of a 

46John Greenhalgh Jr., "The Effect Of The Installation 
Of AutomDtic Data Processing Bquipment On The Administratjve 
and Fducational Services In New England Public School System,"
Doctoral Dissertation, The University of Connecticut, 1964. 

47Thomas D. \lJogaman, "Data Processing: Its Introduction 
And Use In Secondary School," Doctoral Dissertation, University 
of California, Berkeley, 1965. 



31 

machine data processing system on the central schools of New 

York state. 

Brummit found: 

1.	 The work of teachers has been signifi 
cantly reduced in the application of at 
tendance and grade report. 

2.	 Automatic Data Processing had a positive 
effect on staff morale. 

3.	 The greatest effects were apparent in the 
pupil attendance"Sscheduling , testing and 
grade reporting.'+ 

.other studies on the applications of computers in schools 

include Donald's research on some New Jersey public schools 

utilizing computers in schedUling for the school year 1963-64, 

and Dulin's study of the use of electronic datn processing 

in school transportation systems in 1966. Donald found that 

the computer scheduling system was considered by the admin

istrators to be more efficient than manual sort, needle sort, 

and machine data processing which were previous systems used 

in the New Jersey public schools.49 

Dulin used an IBM 1620 co~puter in designing school 

transportation systems in which he found that the computer 

4SBruce R. Brummit Jr., liThe Impact of Nachine Data 
Processing System On The Central Schools Of New York State," 
Doctoral Dissertation, Syracuse University, 1965. 

4~'Jright R. Donald, IICor.Jputer SchedUling In Selected 
Secondary Schools In New JerseY,tI Doctoral Dissertation, 
Rutgers-The State University, 1965. 
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ha~ more workable input data for the actual generation of 

the bus routes; it could consider more bus stop combinations 

in determining the best routes than could feasibly be consid

ered in the manual method of designing routing systems.50 

Computer-Assisted-Instruction (CAl) is another impor

tant aspect of the computer in education, in "Ihieh the com

puter is closer in character to such familiar administrative 

functions as routine record-keeping and accounting. The 

introduction into educational systems of the computer and 

of the wide variety of associated electronic and mechanical 

teaching devices, together with entirely new programmed in

structional material, presents for the first time entirely new 

opportunities to deal effectively with educational prob

lems. Computers enable schools to offer a type of individual

ized instruction geared to the backgrounds and experience 

of each student in a way that has never previously been 

possible. ~vidences of CAl programs include matematics, 

chemistry, and languages. 

Experiments for computers in arithmetic at the elemen. 
tary level were described in a suryey on the use of computers 

in education done by Suppers of Stanford University in 1966. 

Suppers used IBM visual devices on which the student can view 

50James T. DUlin, "The Use 'Of Electronic Data Proc

essing In School Transportation System," Doctoral Disserta

tion, The University of Mississippi, 1966.
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-displays brought up from the computer memory. Another device 

is the cathode ray tube, that enables messages to be generated 

directly by the computer on the face of the tUbe. The ray 

tUbe was mounted with a typewriter keyboard, which the student 

can use to respond to problems shown on the screen. The com

puter program covered 48 concepts, laws of arithmetic, and 

some computative problems. By the last day of a six day 

period study, student responses were more than ninety per cent 

correct and the speed of reply was twice whet it was at the 

start. 5l 

Charp,·director of instructional system for School 

District of Philadelphia, recently reported that "Project 

Crow", a cornputer-assistcd-instruction (CAl) system now 

operating in Philadelphia, is successfully providing individ

ualized instruction in reading for students of three secondary 

schools. The students use ~omputers which consist of tele

vision-like screens, keyboards and lightpens. When the 

student signs in at his terminal, the computer displays the 

specific work prescribed for that student. The student reads 

the textbooks and books at the accompanying illustrations, 

and answers the questions. The student can either type an 

answers or touch the lightpen to an activated portion of the 

screen to select an answer. Then he is given other material 

5lpatrick Suppers, "The Use Of Computers In P'ducation," 
Scientific Amer 1 c2n, (September, 1966), 217. 
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~ccording to the response he made. Charp commented on the CAl 

re~ding program as follow: 

1.	 The CAl program presents just one problem at 
a time. Students who are easily frustrated 
by a book, or even a sheet of exercises, 
drill readily at a computer terminal, be
cause they just handle one question at a 
time. 

2.	 The students are encouraged by success and 
not too frustr3ted by mistake. 

3.	 The teacher is freed to devote his attegtion 
to the other students in the classroom. J2 

In Salem, Oregon, various computers we~e used in com

puter instruction by more than· thirty high schools in the 

field of teaching basic understanding of computers as prob

lem-solving tools and to help students become aware of future 

changes in society that comryuters and automation will bring.53 

The reaction of students revealed mostly enthusiasm; some 

students from Serra Bigh School in Salem, Oregon, gave up 

their weekends because at that time one of the computers 

was available. Some eager Dallas High School teenagprs even 

spent their spring vacation writing a program for a small com

puter at their school.54 

CAl	 in higher learning seems more practical than that 

52SYlvia Charp, IlComputer-Assisted-Instruction In
 
Reading,1l Scholastic Teachers, (Hay 2, 1968), 14.
 

53Bud R. ~embroke, "Comnuters In The Classroom,"
 
Scholastic Teacher, (May 2, 1968), 4.
 

54IbiQ • p. 14. 
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"used in high schools. Computers at the University of Illinois 

are used as chemical analysts, and computers at the Dniversity 

of Kansas are being used to link up with a nuclear accelerator 

and interpret results.?5 The programmed instruction at the 

University of Illinois consists of a series of sequenced 

color slides ~sed during an experiment in chemical analysis. 

The student sits at a desk-console and types written instruc

tions to a machine that will simulste his chemical experiment 

step by step. A television viewer by his desk shows what is 

happening, there is no actual mixing of chemicals, and the 

eqUipment can be used over and over again. 56 

Computer-Assisted-Instruction, the dream of only a few 

not too long ago, is emerging as a" potentially powerful in

structional tool in the nation's classrooms. Yet for all the 

writing about CAl, a look at programs across the country leads 

one to conclude that it is stilJ in the experimental stage. 

E. £Port .s.m! Phy~ ical :'d ue!? t i on A1)1)lic..9 t iO_Q2.. 

"Rosinski r8cA~tly investigated the use of com~uters in 

teaching the shuffin offense in basketball, and found th2t 

computer-assisted programmed instruction resulted in better 

knovlledge and performance on the floor of the shuffin offens e 

55"Nuclear Accelerator Forc.ed Int 0 Ma rriage At KU," 
Th~ Gazette, (Emporia, Kansas, February 19, 1969), 3. 

56nonald K. Sharpes, ItComputers In American RducEtion,ft 
The Clearinp, House, (November, 1968), 43. 
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'than learning the offense in the traditional manner.57 

Hermiston, Kozer and Montoye successfully programmed 

a computer to process American Association for Health,Phys

ical Education and Recreation Youth Fitness Test results. 

The print-out of their particular study showed that each of 

the individual scores was reported in forms of percentile 

ranks, and also can compare with the mean, median, and stand

ard division score. To offer this service to schools or in

dividual teachers at the cost of about six cents per child 

for punching and verifying, and eight cents per child for 

processing the data, may help "teachers who have little time 

or energy left at the end of the day for routine arithmetical 

tasks."58 

Hermiston, in association with Faulkner, used the same 

technique to compute statistic scores in college physical 

education classes. They found thst (1) The ~rocedure was 

simple, economical, and applicable to programs for all ages 

and both sexes. (2) The method is particularly useful in 

the division of large numbers of children into homogeneous 

57John P. Hosins!{i, "An Investigation Of The Use Of 
Computer Assisted Instruction In Teaching The Shuffin Offense 
In Basketball," Doctoral Dissertation, Florida state University,
1956. 

58Ray T. Hermiston, Andrew J. Kozer, and Henry J.
 
Montoye, "Computers At The Service Of The Physical Education
 
Teacher," Journal of Health, Physical Fducation, and Re

..cr.gatio~ (September, 19b8), 30. 
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'teaching groups. (3) The computer print-outs are best used 

as,a counseling aid to acquaint teachers with the weaknesses 

of students.5'9 

Scouts of the National Professional Football League 

used computers to computerize their scouting reports on 1,5'00 

college football playe~s.60 In 1966 they evaluated more than 

2,000 college football players before they made the final 

draft. 61 An investigation done by Maule revealed that the 

Dallas Cowboys seemed to be the first team to computerize 

the offensive and defensive game analysis. 

Worthy of notice is the essay that Noll of Bell Tele

phone Laboratory Inc., New Jersey, prepared for presentation 

at the Philadelphia Art Alliance in 1966. The computer for 

the first time was used in choreography. With the aid of 

cathode ray tUbe, an electronic pencil and a digital computer, 

Noll demonstrated a three minute movie. In the particular 

movie, a six stick figure under the control of the computer 

could rotate to any angle and be located at any position on 

the stage, and performed more efficiently than pencil-and

5'9 l1 Computers and Quarterbacks,ft Dun's Revi§!L, (Novem
ber, 1967), 63. 

60Tex Maule, "Make No lvlistakes About It," Snort Illus
trated, (January 29, 1968), 25. ~_.--- 

61tlCor.1puters And Automation," Ne",sletter, (July, 1968), 
45' •
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paper work in choreography.62 Noll futher pointed out that: 

The use of the computer by the choregrapher 
in creating the ballet also solves the dance 
notation problem. At the completion of the 
ballet, all the movements of the dancers are 
stored within the computer in digital form~ 
These movements could then be automatically 
translated by the computer into any desired 
form of dance notation. The dance scores 
would then be given to the individual dancers. 63 

This is the only found literature on the ap~lic8tion of 

computers which is close in character to the functions of com

puterizing gymnastic routines. 

III. Sur·1MARY 

Calculating devices have a history that goes back to 

ancient China and Egypt. The world's first automatic digital 

computer, "Automatic Sequence Controlled Calculator lt or 

Mark I, "las complet ed in 1944.; ho",ever, the commercial com

puter was not available in the market until 1954. The well 

known computer manufacturer, International Business Machines 

Corporation (IBM) entered the computer field in 1955, and 

wrapped up eighty per cent of the market in the United States. 

The application of computer~ in business is expandine 

everyday. Examples revealed in this study were their app11ca

tion in banking business, real estate business, credit card 

62A. Michael N011 ~ "Choreog·raphy and Comput ers ,t1 panee 
Magazine, (January, 1967), 43. 

63IbiQ.. p. 45. 
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business and in manufacturing. Some other examples that exist 

are computer users in Federal Government, the Department of 

Defense, the Treasury Department and Social Security Depart

ment. Most examples in the business world are established 

and used as a matter of routine and some a~e experimental, 

but all are being used with success and with a result of sav

ing time and manpower. 

The computer has played an important role in industrial 

automation. Since the application of the computer entered 

into the world of industry, it has been regarded as one of 

the main powers which started the second industrial revolu

tion. Most computers in industry are assigned to execute com

plex producing process and designing; some computers are used 

to do the jobs of fishery predicting, plant and warehouse 

locatfng. 

Scientists have utilized computers 2S instruments to 

determine scientific theories of protein structure, the con

struction of hemoglobin molecule, the revolutionary method 

of studying hydrodynamics, and to help cardiospecialists to 

predict heart attacks and interpret electrocardiograms. 

The use of the computer as a tool in education is ex

panding rapidly as well. This expansion is being accelerated 

by the contacts that educators have with state departments 

of education and institutions of higher learning making effec

tive. use of the equipment. The majority of computers used in 
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education are in administrative functions such as routine 

record-keeping, student accounting, scheduling, and grade 

reporting. Computer-Assisted-Instruction (CAl) is another 

important aspect of the computer in education. Evidences 

of CAl programs include mathematics, chemistry and languages, 

but so far it is still in the experimental stage. 

Sport enthusiasts and physical education teachers found 

many practical uses of the computer in basketball teaching, 

helpine the choreographer in cre8ting ballet and solving dance 

notation. Some professional football coaches programmed com

puters to analyses offensive and defensive games. In college 

physical education classes, computers are serving as a valu

able tool in comp~ting statistics scores. 



CHAPT"h~R III 

METHODS AND T?ROCfDURF.S 

This study was designed to investigate the feasibilit~ 

of programming a computer to compose various gymnastic move

ments into a proper routine on the parallel bars. A total 

of 29 movements, including four moves of mount, four moves of 

dismount, and 21 skills in between the mount and dismount 

phase, were selected to be analyzed and coded for programming. 

The selection of these gymnastic movements were based 

upon two factors: First, it was based upon the International 

Gymnastics Federation requirements on performing a routine on 

parallel bars, such as swing, flight, strength, simultaneous 

release of grasp, and static parts. l Second, the skills se

lected were assumed to be performed by the United States 

Gymnastics Federation "Class A", Groupl, (Age 15 - 18) high 

school boys.2 The movements were selected from the publica

tion Code of Points of the International GymnEstics Federa.

tion (FIG), and from Hanual of Badge Fxamination, which was 

published by Hong Kong Amateur Gymnastic Association. 

The method of analysis of these movements was based 

lCods of Points, Hen's 'I'echnical Committee of the FIG, 
1964. 

2Age-Gronp Gymnastics ·Workbook, The U.S. Gymnastic 
Federation, Arizona~ 1966. 
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on their connective characteristic; all movements were 

analyzed to ascertain which movements could precede or could 

not precede certain other selected movements, and what move

ments could follow or could not follow. Then the movements 

were coded and punched into IBM cards for processing. The 

computer used in this stUdy was an IB}! 1401 system, the pro

'gramming 'laneuage was AUTOCOD?R. 

I. N'P'I'HODS OF S:SLSCTING NOV17Ivf1=<'NTS 

The particu,lar requirements on performing a routine on 

parallel bars .are swing, flight, strength, simultaneous re

lease of grasp, and static parts. Since most movements on 

parallel bars must start from a swing, few gymnasts are able 

to perform the static parts without showing considerable 

strength. If the above mentioned reqUirements were condensed 

into three catego~ies to avoid repeat selection, there are 

1. SWing and flight, 2. Static parts, 3. Parts of simUl

taneous release of grasp. 

The movements selected in this study were assumed to 

be performed by United States Gymnastics Federation .IClass A", 

Group 1, (Age 15 - 18) high school males. The degree of 

diffiCUlty varied from A-parts, the basic forms of an exercise 

part; B-p2rts, being of medium diffiCUlty; and C-parts, the 
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superior difficulty.3 The degree of difficulty was prede

termined by the International Gymnastics Federation (FIG). 

The movements discussed in this chapter were selected from 

the Co~ of Points of the International Gymnastics Federa

tion (FIG), and from 1,"anual of Badge Examination, which was 

published by Hong Kong Amateur Gymnastic Association. All 

primary selected movements are shown in TABLF I. 

3Cod...§. of ?oint~, Hen's Technicnl Committee, Inter
national Gymnastics Federation, 1968, p. 41-42. 



TABLE I
 

PRIMARY SELECTED MOV~MENTS FROM VARIOUS SOURCES
 

1.	 STEMMEBACK TO SUPPORT.
 
DROP KIP.
 
UPPER ARM KIP.
 
STF.W1F,BACKWARD TO St~PORT AND FORWARD SWING TO STRADDLE CDT.
 
STBMNE FORWARD SUPPORT.
 
SWING FOR\oJARD TO REAR VAULT DISHOUNT WITH 1/2 TURN TO FAC'E BACKWARD.
 
DOUBLE REAR VAULT BACKV!ARD DISMOu~T.
 

SALTO FORWARD TO OUT CROSS STAND.
 
FROH CROSS STAND BASKFT TO SUPPORT.
 
FROB CROSS STAND FROHTWAYS AT FND OF BARS, JUMP AND STRADDLE TO IJ SUPPORT.
 
FROM SUTFR SIDESTAlJD FROFTWAYS FRONT VAULT TO FORWARD SWING IN SUPPORT.
 
FROM CROSS STAND SLIDE KIP TO SUPPORT.
 

2.	 HANDSTAND, PR~SS WITH STRAIGHT BODY AND BENT ARMS. 
CAST TO L SUPPORT. 
HANDSTAND PIVOT BACKWARD. 
STF.~1F BACIDoJARD TO FREE SUPPORT SCALE. 
HANDSTAND, . PR~SS VIITH B~NT BODY AND BffiT ARMS. 
CZFCffioJPNDF TO L SUPPORT. 

3.	 STUTZKF.HRE FORWARD TO FORWARD SWING IN UPP~R ARM HANG. 
STUTZKFHRE FORWARD TO FORWARD SWING IN SUPPORT, BODY AT LFAST HORIZONTAL. 
STF.l~~ FORWARD WITH 1/2 TURN, F~ET AT LEAST AT RAIL HEIGHT. 
CZ~CBWFNDE TO FORWARD SWING. 
SALTO BACKWARD TO SUPPORT. 
HALF TURN FROM SUPPORT TO UPPFR ARM HANG. 
FROM FORWARD SWING IN SUPPORT BASKET TO SUPPORT. 
CAST TO REARWARD SWING IN SUPPORT. 
REAR VAULT OV~R ONE BAR ~O CATCH, GLIDE KIP, FRONT VAl~T TO LAYBACK. 
SALTO FORHARD TO UPPER ARM SUPPORT. 
ROLL BAC~!ARD WITH GRASP TO FORWARD SWING. 

+" 
==================================+ 
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II. ANALYSIS OF DATA 

A. Analysis and Coding of the Movement. 

The method employed for analysis of these movements 

was based on their connective characteristics. All movements 

were collected into specific groups of mount, dismount, 

straight arm support, and upper arm support. The moves then 

were analyzed to ascertain which movements could precede or 

could not precede other movements, and ~hat movements could 

follO'-!. or could not follO\.J the certain selected movements. 

All movements which initiate the routines were coded 

'M'. If the 'M' movement would initiate the routine at either 

end of the parallel bars, this sort of movements ~as coded as 

'l-IX' • 

Movements on ending of exercises were coded 'D'. Ma

jority of the dismount movements for this study are finished 

~ith a outer cross stand position. 

Movements bet~een start and end movements ~ere coded 

'R'. The 'E' movements have been futher subdivided into '~H', 

'EL', 'RS', and '~'. The 'FR' movements have an important 

characteristic of relocating performing position from upper 

arm support to straight arm support, and maintaining the 

continuity motion in a routine, because most movements per

formed on parallel bars are in forms of straight arm support. 

If a movement finishes with a position of upper armsupnort, 
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the performer must return to strsight arm support in order to 

perform the next movement. 

For those movements coded IEL', the stunt ends with 

upper arm support, 'ESI 1s the code for movements performed 

with straight arm support, and 'EX' coded movements means the 

exercises with a nature of backward motion or' start with a 

position of upper arm support, which may not follow movements 

for mount at the end of parallel bars, the IMX' movement. 

A futher discussion of analysis movements and full d~

scriptions of the coding symbols is as follows: 

1.	 Movement of Start of Routines. 

a)	 Type X movements: The type X movements are the 

movement for mount and they a~e with a common 

nature of starting the action at either end of 

the	 parallel bars. 

b)	 Type non-X movements: The type non-X movements 

are the movements for mount also, they have a 

nature of starting' the action from cross stand 

between bars or from side stand position. 

2.	 Movement on Finishing of Routines. 

The dismount movement naturally falls into this 

category regardless of whether 1t finishes with an 

outer cross stand position or cross stand at the 

end of the parallel bars. Ho,~ever, all dismounts 

1n this study are completes with outer cross stand 
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position, because all dismounts mentioned in Code 

of Points are dismount from the side of parallel 

bars.4 . 

3.	 Movements Between Mount and Dismount. 

a)	 Direction of the Movement: The direction of 

movement is classified in forward or backward 

movement. The backward movement is not suit 

able to be placed immediately after the type 

X movement, because it will cause a falloff 

the parallel bars. 

b)	 . Supporting Form of Movement: The supporting 

form of movement in this stUdy is classified 

into straight arm supnort and upper arm support. 

4.	 Degree of Difficulty. 

The degree of dificulty of the movements discussed 

in this stUdy was predetermined by the Interna

tional Gymnastics Federation (FIG) and published 

in Cod e 0 f ~ 01 nt.2. •5 

B.	 DescriptioQ. of the Cot!§. Used. 

A	 : Movement with basic forms of an exercise part. 

B	 : Movement of medium difficulty. 

C	 : Movement with superior difficulty. 

4Cod~ of Points, p. 138. 5Ibid, pp. 116-141. 
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D •• Dismount.
 

E Novement between mount and dismount.
•• 

EX:	 Exercises with a nature of backward movement, and the 

movements which can not immediately follow '}~' move

ments. 

H	 : Movement from upper arm support position to straight 

arm support. 

',.
'"L	 Movement ending with upper arm support. 
I!~ 

" 

M : Hount. 
q 

MS: Mount at the end of parallel bars. 

S :	 Movements performed with straight arm support. 

G. 90d ing of th~ IBN Card. 

An IBM card has 80 columns, columns one to four were 

used to code the nature of movement, columns five to seventy

nine were used to store the description of movement. The 

first column was coded to identify the major function of move

ment, such as mount or dismount. Second column was coded with 

degree of difficulty. Third column was coded to identify 

subordinate function of movement, such as arm position during 

performing movements in forms of straight arm support or upper 

arm support. Fourth column was coded with type X movement 

only. 

A complete coded movement may have a combined code as 

EBLX, which means a movement between mount and dismount with 
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a medium degree of difficulty and not suitable to be placed 

immediate after ~X movement. 

D. List of the Complete Coded Movement. 

The complete coded movements are shown in TABLE II; 

they were punched into IBM card, ready for the process of 

composing routines on parallel bars. 

(IK 
;IJ 

1"1 
I'''~ 



TABLE II
 

THE COMPLETE LIST OF THE TWENTY-NINE SFLECTED MOVEMENTS
 

EBL SALTO FORWARD TO UPDER ARM Sl~?ORT, 

PBS REAR VAULT OVER ON~ BAR TO CATCH, GLIDE KIP, FRONT VAt~T TO LAYBACK, 
FBS CAST TO REARWARD Si'iIHG IN SWPOR'I', 
EBS FROM FORWARD SWING IN SUP?ORT BASKET TO SUPPORT, 
F.ALX HALF TURN FROM SmmORT TO UPPER ARM HANG, 
EBS SALTO BAC~dARD TO SU?PORT, 
EBSX CZFCWNENDF. TO FORWARD SWING, 
F,BHX STEMMF: FORWARD WITH 1/2 TtffiN, FEET AT LEAST AT RAIL HEIGHT, 
FAX STUTZKF.HRF. FOR\lIARD TO FORHARD S1,\'ING IN SUPPORT, BODY AT LEAST HORIZONTAL, 
EBLX STUTZKEHRE FORWARD TO ~ORWARD SWING IN UPPER ARM HANG, 
EES CZECHWENDE TO 'L' SUPPORT, 
BAS HANDSTAND, PRESS WITH EEN'I' BODY AN!) BENT ARMS, 
~BHX STE~IE BAC~NARD TO FREE SUPPORT SCALE, 
EBSX HANDSTAND PIVOT BACKWARD. 
rcs CAST TO 'L' SUPPORT, ' 
EBS HANDSTAND, PRESS WITH STRAIGHT BODY AND BENT ARMS, 
V~ FROM CROSS STAND SLIDE KIP TO SUPPORT, 
~~ FROM SUTER SIDFSTAND FRONTWAYS FRONT VAVLT TO FORWARD SWING IN SUPPORT, 
MA X FROM CROSS STAND FRONTWAYS AT END OF BARS, JUMP AND STRADDLE TO L SUPPORT, 
MB FROM CROSS STAND BASKET TO SUPPORT, 
DB SALTO FORWARD TO Ot~ CROSS STAND. 
DA DOUBLE REAR VAULT BACDvARD DISMOUNT. 
DA SWING FORWARD TO REAR VAL~T DIsMOtmT WITH 1/2 TURN TO FACE BACKWARD. 
FARX STF.!v11-~ FORWARD SUPPORT, . 
FAS STF.~WE BACKWARD TO SUPPORT AND FORWARD SWING TO STRADDLE Ct~, 
EAHX UPPER ARM KIP, 
FAS DROP KIP, 
~A}cr STfMr~BACK TO SUPPORT, 
FASX ROLL BACY."vJARD \HTI-I GRASP TO FORWARD S1;lING, 

\J\ 
o 
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III.	 ?ROGRAr~fING TH~ COM~UT~R TO COMPOSF A TIROP~R 

ROL~INF ON PARALLEL BARS 

A.	 Programrnin~ PI'ocedures. 

The computer language AUTOCOD'SR for the IBN 1401 sys

tem was chosen to write a program in this study. 

First, the computer was commanded to pick up a move

ment for starting the exercises. If it is a type X movement, 

that means the movement starts at the end of bars, and can not 

be followed by EX type movements. If it is juat an M movement, 

there is no restriction on what kind of movements must follow. 

The second movement must be an E type--suppose it has 

a L coded--and the next movement must be a EH type movement, 

because movements ending up with a position of upper arm 

support should return to straight arm support before going 

on to perform any other ~ovement. This routine check will 

be continually executed by the computer until it comes to the 

move~ent before dismount. 

The movement before dis~ount has to be an ES type, 

because most of the dismounts can not be performed if the 

previous movement finishes with a position of upper arm sup

port. 

The last movement is dismount. It is the eighth 

movement in the component of this computerized routine. 

The above instructions were written in AUTOCODER and 
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punched into IBM cards. These instructions were carried out 

by the computer when it composed the routines. A complete 

program is whovln in the appendix. 

B. The Run ~hrouvh Procedures. 

Before data were fed into the IBM 1401 system, each 

complete coded movement was punched into a different IBM card. 

The original twenty-nine cards were reproduced into 232 cards 

to facilitate more routines coming out at the first run through. 

IV • RE:SUL':~S OF THE COH?Ul'FRIZ?D ROUTINE 

ON PARALLEL BARS 

After the program cards were fed into the computer, the 

IBM 1401 system took about four minutes to memorize the in

structions, then it ran through 232 data cards with amazing 

speed, and printed out eleven routines in 45 seconds. Second 

run-through of the data cards resulted in an outcome of fif

teen routines in 38 seconds. Before the second run-through, 

the data cards were mixed to enable different selection of 

movements by the computer. 

The following 26 computerized routines were the pro

duction of coded movements. The elements of these routines 

have been checked with the requirements of the International 

Gymna~tic Federation (FIG) rules, such as swing, flight, strength, 

simultaneous release of grRS!), and static parts. All the com

puterized routines show a close agreement with these FIG 
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requirements. Based upon the evidence obrained in this study, 

it is concluded that (1) The individual gymnastic movempnt 

on parallel bars can be coded for computer selection. (2) 

The IBM 1401 computer system does have the ability to select 

gymnastic movements to compose routines on parallel bars. 

(3) The computerized routine is a workable routine. 



LIST OF COMPUTF,RIZRD ROt~INRS 

1.	 FROM CROSS STAND FRONTWAYS AT FND OF BARS, JUMP AND STRADDLE TO L SUPPORT,
 
CAST TO REARWARD SWING IN St~PORT,
 
FROM FORWARD SWING IN SUPPORT BASKBT TO SUPPORT,
 
STFMMF, BACKWARD TO FRB~ SUPPORT SCALF,
 
HANDSTAND PIVOT BACKWARD,
 
CAST TO tLI ST~PORT,
 

---- --SALTO BACI0NARD TO SUPPORT,
 
DOUBL? REAR VAl~T BACKVIARD DISMOtmT.
 

2.	 FROM CROSS STM1D BASKET TO SUPPORT, 
HANDSTAND, PRFSS WITH STRAIGHT BODY AND BENT ARMS, 
STUTZKP.HRF FORWARD TO FORWARD SWING IN SUPPORT, BODY AT L~AST HORIZONTAL, 
STF~·ffi FORWARD WITH 1/2 TTffiN, FRET AT L~AST AT RAIL HBIGHT, 
FROM FORWARD SWING IN SUPPORT BASKET TO SUPPORT, 
U?PER ARM KIP, 
HANDSTAND PIVOT BACKWARD, 
SWING FORWARD TO REAR VAULT DISMOlfflT WITH 1/2 Tt~N TO FACE BACKWARD. 

3.	 FROM CROSS STM~D SLIDE KIP TO SUPPORT, 
CAST TO REARWARD SWING IN SUPPORT, 
HANDSTAND, PRESS WITH STRAIGHT BODY AND BFNT ARMS, 
SALTO FORWARD TO UPPF.R ARM SUPPORT, 
STE~~ FORWARD SUPPORT, 
HANDSTAND, PRFSS WITH B~NT BODY AND BENT ARMS, 
DROP KIP, 
DOUBLB REAR VAULT BACKWARD DISMOUNT. 

4.	 FRO!>! SUTER SIDESTAND FRONTWAYS FRONT VAULT TO FORWARD SWING IN SUPPORT, 
STF.~BACKWARD TO SUPPORT AND FORvlARD SWING TO STRADDLF. CUT, 
DROP KIP,
HALF TURN FROM SUPPORT TO UPPER ARM HAND,
 
STBl1MF. FORWARD WITH 1/2 TURN, FEET AT LBAST AT RAIL HEIGHT,
 
DROP KIP,
 
FROH FOR\'lARD SWING IN SUPPORT BASKET TO SU?PORT,
 
SWING FORWARD TO REAR VAULT DISMOlWT WITH 1/2 TURN TO FACE BACKWARD. ~
 



5. FROM CROSS STAND SLIDE KIP ~OSUP?ORT, 
ST~MMFBACKWARD TO SU?POR~ M~D 
STF,~{E FORWARD WITH 1/2 TURN, 
ST~j~1F FORWARD SUPPORT, 
HANDSTAND !JIVOT BACKVIARD, 

FORWARD 
FEET AT 

SWING 
LF.AST 

TO 
AT 

STRADDLE CUT, 
RAIL HEIGHT, 

SALTO BACYWARD TO SU?~ORT, 

CZr;:CHWRNDE TO FORWARD SvIING, 
SWING FORWARD TO REAR VAt~T DISMOlillT WITH 1/2 TURN TO FACE BACKWARD. 

6. FROM CROSS STfu~D SLID~ 
HALF TURN FROM SUPPORT 

YIP TO SUPPORT, 
?O UPPRR ARM HANG, 

STF.~~ FORWARD WITH 1/2 TURN, 
HANDSTAND PIVOT BACYWARD, 
SA1/1'0 BACKHARD TO SUr-mOR':.', 
CZ~CHW~NDB TO L s~nORT, 

FFFT AT LFAST AT RAIL HEIGHT, 

HANDSTAND PIVOT BACKWARD, 
DOUBLF RPAR VAl~T BAC~NARD DISMOUNT. 

7. FROH CROSS S'1'AHD BASKH:T TO SUPP.ORT, 
DROP KIP, 

,HANDSTAND, rRFSS WI~H STRAIGHT BODY AND BENT ARMS, 
STUTZKEHR~ FORWARD '1'0 FORWARD SWING'IN SUPnORT, BODY AT LRAST HORIZONTAL, 
CZF,CHW~NDE TO L SU?PORT, 
SALTO FORHARD TO UPPER ARH SUPPORT, 
HANDSTAND, PRFSS WITH BF,NT BODY AND BENT ARMS, 
SALTO FORWARD TO OUT CROSS STAND. 

8. FROM CROSS STAND FRONTWAYS AT FND OF BARS, JUMP AND STRADDLF, TO L SUPPORT, 
CAST TO RFARWARD SWING IN SUPPORT, 
FR0M FORHARD SWING IN SUPPORT BASKFT TO STJPPORT, 
ST~MM~ BACYVIARD ~O FRFE SUP~ORT SCAL~, 

HANDSTAND PIVOT BACKWARD, 
CAST TO 'L' SUPPORT, 
SALTO BACKWARD TO SU??OR~, 

DOUBLP RFAR VAl~T BACKWARD DISMOUNT. 
V\ 
V\ 



9.	 FROM CROSS STAND BASKET TO SUPPORT,
 
HANDSTAND, PRESS WITH STRAIGHT BODY AND B~T ARMS,
 
CZEC~1NEND~ TO L SUPPORT, .
 
SALTO FORWARD TO UP~F.R ARM SUUPORT,
 
lJDPER·ARH KIP,
 
C7,~CHW8iD~ TO FORWARD SWING,
 
RF.AR VAT~T nVER ON~ BAR TO CATCH, GLIDF rIP, FRONT VAULT TO LAYBACK,
 
DOUBLr' RPAR VAPLT EAC!'~1tJARD DISMOUNT.
 

10.	 FROM SUTER SIDFSTAND FRONTWAYS FRONT VAULT '1'0 FORWARD SWING IN SUPPORT, 
HANDSTAND PIVOT BACYWARD, 
U?PT\R ARB KIP, 
STr.~~~ FORWARD SUDrORT, 
STEMHF, BACYWAI1D TO FR1\:S Sl~PORT SCALF" 
STEl*m FORWARD SUP~CRT, 

FROH FOR1JJAI1D SWING IN SUPPORT BASKRT TO SUPPORT, 
DOUBL:?: REAR VAlTLT BACP1<,IARD DISMOt1J'JT. 

11.	 FRm1 CROSS STAND SLIDE :KIP TO SUPPORT, 
HALF TUR~ FROM SUPPOR~ TO UPPER ARM HANG, 
STFl~F. FORWARD l:JITH 1/2 Tumr, FEET AT LEAST NT' RAIL HEIGHT, 
FROB FOR1;JARD SV.'ING IN SUPPORT BASKET TO mT?PORT, 
UPPER AHM KIP, 
HANDST~~rD PIVOT BAcnvARD, 
SAuro BACKlIJARD TO SUPPORT, 
SWING FORWARD TO RF.AR VAPLT DISHOUN'l' WITH 1/2 TURN TO FACR BACKWARD. 

12.	 FROM CROSS STAND SLIDE KIP ~O SUPPORT, 
CAST TO REARWARD SWING IN Sl~PORT, 
qANDS"'AND, ?RESS WITE STRAIGHT BODY AND B~T ARMS, 
SALTO FOm'JAW) TO UPPFR I\RM SUPPORT, 
STF.~~~ FORWARD WITH 1/2 TURN, F~PT AT LEAST AT RAIL H~IGHT, 
HANDSTAND DIVOT BACKWARD, 
DROP KI?, \J\
DOV3LF R~AR VAl~T BACYWABD DISMOl~T. 0' 



13.	 FROM CROSS STAND BASK~T TO SUP?ORT, 
S~F~~ FORWARD SUPPORT, 
ST~~ZKvHR~ ?ORWARD TO FORWARD SWING IN UP?FR ARM HANG, 
U~PF,R ARM YIP, 
C~ST ~O REARWARD SWING IN SU~POR~, 

HANDSTAND PIVOT BACYWARD, 
HANDS~AND, ?RFSS WIT~ STRAIG~T BODY AND B~TT ARMS, 
DOUBLE REAR VAt~T BACKV!ARD DISMOUNT. 

14.	 FROM CROSS STAND SLIDE YIP TO SUPPORT, 
HALF TURN FROM SUPPORT TO U?PFR ARM H!iliG, 
S~FW1P, FORWARD WITH 1/2 TlmN, FF~T A~ LEAST AT RAIL HEIGHT, 
STFM~~BAC~NARD TO SlWPOR~ AND FORWARD SWING TO STRADDLE CUT, 
DROP KIP, 
HALF TURN FROM SUPPORT TO UPPER ARM HANG, 
DROP KIP, 
SALTO FORWARD TO OUT CROSS STMJD. 

15.	 FROM SUTER SIDFSTM~D FRONTWAYS FRONT VAL~T TO FORWARD SWING 
CZF,C~lFNDF. TO L SUPPORT, 
SALTO FORWARD TO UP!'ER ARH SUPPORT, 
STF~~? FORWARD SUPDORT, 
CZ~CHV/~~DF. TO FORWARD SWING, 
STF.~1~BACIrwARD TO SurPORT AND FORWARD SWING TO STRADDLE CUT, 
SALTO BACroNARD T0 SU?PORT, 
SALTO FORWARD TO OUT CROSS STAND. 

16.	 FROM CROSS STAND FRONTWAYS AT END OF BARS, JUMP AND STRADDLE 
CAST TO RF,ARWARD SvJING IN SUPPOR~, 

CZ~CRWFND": TO FORWARD Si'JING, 
HALF TURN FROM sunnORT ~0 Lm~~R ARM Hl~TG, 

STF~1~ BACKWARD TO FRF.B SUPFORT SCALF., 
HANDS~AND PIVOT BAcn-JARD, 
CAST TO 'L' SUPPORT,
DOUBLE RFAR VA1~'T' BACYWARD DISMOUNT. 

IN S1WPORT, 

TO L SUP~ORT, 

V\ 
"'-J 



17.	 FROM CROSS STAND BASK~T ~O SUPPORT, 
HANDSTAND, PRPSS v.JITH STRAIGHT BODY AND BP,NT Am'fS,
 
CZ?CHWPND~ TO L SUPPORT,
 
sALTa FORWARD TO t7?ER ARM St~PORT,
 
tT'DPk'R ~Rl\,'l I{TP 

_ .... ~.'.1.	 ri J. r _.L... , 

STF~n1rBACK TO SU?PORT,
 
STPMMEBACKltJARD TO SUPPORT AND FOR\-lARD Sv.!ING TO STRADDLF. CUT,
 
DOUBLE RFtR VAULT BACYWA:1D DISMOUNT.
 

18.	 FROM CROSS STAND B~SYFT TO SUPPORT, 
SALTO FORWARD TO UPPFR ARM SUPPORT, 
srrn1MTi: FOml,7Arm WITH 1/2 TURN, Ff.'"PT AT LFAST AT RAIL ~IGHT, 
HANDSTAND, PR~SS WITH B~NT BODY AND BFNT ARMS, 
STUTZK~HRF FORWARD TO FORWARD SWING IN UPPFR ARM HANG, 
UPPER ARB KIP, 
FROM FORWARD SWING IN SUPPORT BASKf.'T TO St~PORT, 
DOt~LF, R~AR VAt~T BAcr~ARD DISMOtWT. 

19.	 FROM CROSS STAND SLIDE KIP TO SUPPORT, 
,CAST	 TO RPA~WARD SWING IN SlWPORT,
 

HANDSTAND, PRFSS WITH STRAIGHT BODY'AND BRNT ARMS,
 
SALTO FORWARD TO uPPER ARM SupPORT,

STFMN'R FORl'lARD SUPPORT,
 
STF,l~F FORWARD WITH 1/2 TURN, FEP.T AT LFAST AT RAIL HEIGHT,
 
HANDSTAND, PRESS WITH BRNT BODY AND B~NT ARMS,
 
Dot~LF; RRAR VAt~T BAcn.,rARD DlsMOtmT.
 

,
20.	 FROM SUTFR SIDFSTAND FRONTWAYS FRONT VAULT TO FORWARD'SWING IN SUPPORT, 

RRAR VAt~T OVER mm BAR TO CATCH, GLIDE YIP, FRONT VAULT TO LAYBACK, 
STUTZKFPRF. FORWARD TO FORWARD SWING IN UPPER ARM HANG, 
STF}~1F FORWARD SUPPORT, 
STtITZKEHRP FORWARD TO FORWARD SWING IN UPPF.R ARM HANG, 
CZFCBWTi'NDB TO L SUPPORT, 
sALTa FORWARD TO OUT CROSS STAND. 

V\ 
OJ 



21". FROM SlITER SIDBSTAND FRONTWAYS FRONT VAULT TO FORWARD SWING IN Sl~~OR~, 
CZFCWN~NDE TO L SUPPORT, 
SALTO ?ORWARD TO UPP~R ARM SLTPORT, 
STE~rnF FORWARD sunpORT, 
CZF,CHWEND~ TO FORWARD SWING, 
STF.!~WBACrNARD TO SUpnORT ~ND FORWARD 
CAST TO RFARWARD SWING IN St~PORT, 

SWING TO STRADDLF CUT, 

DOt~L~ RPAR VAl~T BACYWA~D DISMOL~T. 

22. FROM CROSS STAND SLIDE KIP TO SUPPOR~, 

HALF rrURN H'ROM 
STEMME FORWARD 

SUpDOHT TO 
SlW~ORT, 

U!'FER ARM HANG, 

SALTO BACKVIARD TO SUPPORT, 
HANDSTAND, PR~SS WITH 
CAST TO 'L' SUPPORT 

BPNT BODY AND BYNT ARMS, 

CAST ~O RfARWARD SWtNG TN SUPPORT, 
DOFBLE RFAR VAFLT BACKVlARD DISMOUNT .. 

23. FROM SUTER SIDPSTAND FROWrWAYS F~nNT VAULT TO FORWARD SWING IN SUPPORT, 
STF~~~BACYWARD TO SUPPORT AND FORWARD SWING TO STRADDLE CUT, 
DROP KIP, 
U;-lt"lF:R ARB KIP, 
ST~m1F ~ORWARD SUPPORT, 
FROM FORWARD SWING IN SUPPORT BASKET TO SU~PO~T, 

HANDSTAnD PIVOT BACKWARD, 
DOUBLE R"?'AR VAPLT BACKVIARD DISHOUNT. 

24. FROM CROSS STAND BASKFT TO SUPPORT, 
STEl,~E BACKVIARD TO FR~E SUPryORT SCALF., 
HALF TTTRN FROM SUP? ORT TO UPPER ARM HANG, 
STE}~ FORWARD WITH 1/2 TURN, 
CAST TO 'L' SUPPORT, 
ST~~1FBACK TO StmpORT,
SALTO BACKVIARD TO StWPORT, 

FFET AT LEAST AT RAIL HFIGHT, 

DOUBLE RE~R VAt~T BACKWARD DISMOlWT. 
Vl 

'" 



25. FROM CROSS STAND BASKF~ TO SUDPORT, 
HANDSTAND, PRESS WITH STRAIGHT BODY AND BENT ARMS, 
CZFC~NrNDE TO L SUPPORT, 
SALTO FORWARD TO UPPER ARM SUPPORT, 
STEl1ME FORWARD WITH 1/2 TURN, F~ET AT LEAST AT RAIL HEIGHT, 
FROM FORWARD SWING IN SU?PORT BASKET TO SUPPORT, 
HANDSTAND PIVOT BACKvURD, 
DOUBLE RBAR VAl~T BACKWARD DISMOlmT. 

26. FROM CROSS STAND SLIDE KIP TO SUPPORT, 
STEMMFBACf{WARD TO SUrpORT AND FORVIARD SWING TO STRADDLB CUT,
 
STFMME FORWARD WITH 1/2 Tl}RN, FF:~T AT LEAST AT RAIL HEIGHT,
 
STF.M}~~ FORVIARD SUPPORT,
 
HANDSTMiD PIVOT BACKWARD,
 
SALTO BACKVJARD Tn SUDPORT,
 
CZ~CBWPNDB TO FORWARD SWING,
 
SWING FORWARD TO RF.AR VAl~T DISMOlmT WITH 1/2 TURN TO FACE BACKWARD.
 

0\ 
o 



CHAPTER IV 

SID1NARY, conCLUSIONS) AND RECOHHFNDATIONS 

I. SUNNARY 

The purpose of this study was to investigate the feasi

bility of pro~ramming a computer to compose various gymnastic 

movements into a proper routine on the parallel bars. 

Ty!enty-nine different Movements from Code of Points of 

the International Gymnastic Federation and Manual of Bad~ 

Examination from Hong Kong Amateur Gymnastic Association were 

used. The movements were coded and punched into IBN cards. 

A program y71'i tten in AUTOCOD?R \'!8S employed in this study. 

The IBM 1401 system took only 83 seconds to print out 26 

workable routines on parallel bars. 

A review of background literature revealed the appli

cation of computers mainly in business, industry, and sciences. 

The educational application of computers is mostly in admin

istrative functions such as routine record-keeping and acount

ing. The Computer-Assisted-Instruction (CAl) is a potentially 

pOvJerful instructional tool in the nation's classroom; hovJcver, 

it is still in the experimental stage. 

II. FINDINGS 

Within the limits of this study, the findings include 
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three areas: 

1. The individual gymnastic movement on parallel bars 

can be coded for computer selection. 

2. The IBM 1401 computer system does have the ability 

to select gymnastic movements to compose routines on parallel 

bars. 

3. The computerized routines on parallel bars are 

workable routines. 

III. COlTCLUSImrS 

It is concluded that, within the limitations of this 

study, the scientific selection of gymnastic movements to com

pose routines by computer is possible. It is a first step 

t~ard more complicated possibilities of utilizing the computer 

in the field of sports and physical education. 

With a developed proGram for the IBM 1401 system and 

the availability of a computer on campus, the time and energy 

used on composing routines on parallel bars can be saved. 

IV. RECOHHFNDATIONS 

1. Further investigation is needed concerning the use 

of computers in a wider range of possible selections in various 

activities. 

2. Develop computerized routines on other pieces of 
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apparatus. 

3. Develop computerized gymnastic routines with 

graphic illustrations. 

4. Programming a computer to compose rOQtines based 

on point values. 
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SEQ LABEL OPCD OPERAND 

0001 JOB THESIS CHUNG KIT YU 
0002 CTL 411 
0003 
0004 
0005 
0006 
0007 
0008 
0009 

CARD 
CODE 
SOHP 
COMP 
DBSCR 
ATEND 
CHSCK 

DA 

DC\'i 

lx80,G 
1,1 
3,3
4,4 
5,79
80,80 
#1 

0010 
0011 
0012 
0013 

STORE 
BEGIN 
STARTl 
START 

DA 
MLC 
S 
R 

1x72 ,G 
'00' ,COUNT 
'1' ,COill'fT 

0014 
0015 
0016 
0017 

MLCWA 
MRCM 
C 
BE 

CARD+8o,o81 
001,CARD 
ATEND, 'X' 
END 

0018 
0019 
0020 
0021 

A 
MZ 
C 
BE 

'1' ,CODNT#2 
' ',COUNT 
COIDJT, '01' 
CARDl 

0022 
0023 

C 
BE 

COUNT , '02' 
CARD2 

0024 
0025 

C 
BH 

COillJT, '07' 
CARD3 

0026 BE CARD? 
0027 
0028 

C 
BD 

CflUNT , '08' 
BEGIN 

0029 B CARDS 
0030 CARDl C CODF,'M' 
0031 BD STARTl 
0032 MLC COMP,CHFCK 
0033 B WRITF 
0031+ CARD2 C CODF" 'F' 
0035 BD STARTl 
0036 
0037 

I1LC 
BCE 

SOHP,HOLDL#l 
CARD~X,CONP,X 

0038 B ~1RITF 

0039 
0040 

CARDEX C 
BD 

COMP,CRCCK 
WRrrE 

0041 B STARTl 
0042 
0043 

CARD3 BCE 
B 

CARD3A ,CODF' ,E 
STARTl 
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SEQ LABEL OPCD OPRRAND 

0044 CARD3A BeE CARDEL,HOLDL,L 
0045 B WRITE 
0046 CARDFL BeE VJRITF,SOHP,H 
0047 B START1 
0048 CARD7 C CODE, 'F' 
0049 BU START1 
0050 C SOMP , IS' 
0051 BE \rJRITB 
0052 B . START1 
0053 CARD8 BCE v!R'T'LST ,CODE,D 
0054 B START1 
0055 OK CS 332 
0056 CS 
0057 MLC STORE,290 
0058 w 
0059 MLC '00' COUNT 
0060 B CARD8 
0061 MLC DESCR, STORE. 
0062 A '1' ,oJ('K/fl"/1 

0063 B START 
0064 WRITE CS 332 
0065 CS 
0066 C DESCR, DFSCRli.,175 
0067 BE STARTI
 

j 0068 MLC DESCR,DESCRI
 
'i 0069 MLC DFSCR,290
~ 
I 0070 w1:1 
) 

0071 MLC SOHP,HOLDL
I
''! 

0072 RETURN C CK, '1' 
I 0073 BE :SXROUT
J 0074 B START 
.1 0075 EXROUT CS 299 
;} 
~ 0076 MLC STORE ,290 
:f, 0077 w 

0078 NLC to' , CK 
0079 B START 
0080 WRTLST CS 332 
0081 CS 
0082 MLC DPSCR ,290 
0083 w 
0084 CC J 
0085 MLC '00' ,COUNT 
0086 B RETURN 
0087 END H END 
0088 NOP 
ooEJ9 END START 
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