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ABSTRACT 

Kokenes, Gerald Pete, The Standardization .Qi~ Physical 
Fitness Test for Fresh men~~ Sa m Houston State 
College. Master of Arts (Physical Education), May, 
19 67, Sa m Houston State College, Huntsville, Texas. 

Purpose 

It was the pur pose of t his thesis (1) to establish 

local physical effeciency norms for the fresh men boys 

enrolled in physical education classes at Sa m Houston 

State College ; (2) to co mp are r esults of the Sam Houston 

State Colle ge Physical Efficienc y Test to certain na­

tional norms to determine areas of physical weakness of 

t he student; (3) to assi gn T-scores and letter grades 

to each student in each event tested ; (4) to state 

uses for which established T-scores and letter grades 

may be used. 

Methods 

The methods ~ed to obtain data for this thesis 

were (1) testin g the fresh me n boys in physical education 

classes at Sam Houston State Colle ge usin g the Sam 

Houston State Colle ge Physical Efficiency Test; (2) ex­

amination and study of books and journals. 

Findings 

Fro m t he evidence presented in this thesis the 



follo wi ng co ncl us i ons we r e fou nd : 

1. Sa m Housto n State Co ll ege fr es hmen boys are 

no t nota bl y we ak i n any area of phy sical f it ness 

scored on the Sa m Hou ston State Co ll ege Phy sical Ef­

fic iency Test . 

2 . The letter gr ade s an d T-scores s houl d be post ed 

i n al l a reas whe r e test is giv en . 

3 . The phy sic a l fit ne ss l e tte r gr ade s hou l d de ­

termi ne one - fourth of the phys i cal edu catio n gr ad e . 

4 . I nst r uctors s hou l d be r e vi ewed ea ch s eme st e r 

in me t hod s of ad mi nis te ri ng t he physica l effici e ncy t est. 

App rov ed : 

V 
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CHA PTE R I 

THE PROBLE M AND DEFI NITI ON S OF TE RM S USE D 

The establish ment of phy sical efficiency norms for 

students is pri marily a function performed to evaluate a 

group of students in terms of physical fitness. The 

group is evaluated by co mp arison of scores with one an­

other and a comparison of scores to national norms all 

over t he nation. Standardization of a physical fitness 

test for a local grou p serves to aid in the assi gnment 

of grades, motivation of students, as well as evaluation 

of students, pro gra ms, tests, and instruction. 

I. THE PROBLEM 

State ment .2.f. the proble m. It was the pur pose of 

t his thesis (1) to establis h local ph ysical efficiency 

norms for the fresh men boys enrolle d in physical edu­

cation classes at Sa m Houston State Colle ge ; (2) to 

co mpare results of t he ~ m Houston State Colle ge Phys­

ical Efficiency Test to certain national norms to deter­

mi ne ar eas of physical weakness of the student ; (3) to 

assi gn T-scores an d letter gra des to each stud e nt in each 

e ve nt test e d ; (4) to state us es for which esta b lish ed 

T-scores and letter grades may be used. 



Importance Qi. the study. 

The results of a study by the AAHPER in 1957-58, 

confirmed what many have sus pect ed --American boys and 

girls did not demonstrate outstandin g performance on 

t he mea sures of fitness. 

Co mpa risons between scores of youngsters in other 

countries and those of American children showed that 

our boys and girls were not as physically fit as those 

of so me other lands in t he qualities measured. On 

the basis of these findings, programs of health edu­

cation, physical education, and recreation around the 

country were stren gthened. 1 

In no other peacetime period in our country has 

there been more evidence of real concern for the fit­

ness of our youth than at present. In July, 1956, 

President Eisenhower created the President's Council 

on Youth Fitness, co mpo sed of t he Vice-President of 

the United States and five members of the Cabinet. 

Then in July, 1957, the Citizen's Advisory Co mm ittee 

on Fitness of American Youth was established. 2 

1Ame rican Association for Health, Physical 
Education, and Re creation, AAHPER Youth Fitness Test 
Manu al ( Wash ington: NEA Publications, 1965),p. 9-.--

2Bure au of Health Education, Physical Education, 
and Recre ation, California Physical Performance Tests 
(Sacramento: California State Printin g Office, 1962) ,p. 1. 
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These groups recommended physical fitness test-

ing as one of the first ste ps in increasing overall 

fitness of American youth. 3 This study follows as a 

pa rt of the nation's concern for fitness. 

II. DEFI NITIO NS OF TER MS USED 

T-Score. A normative scale, which means that ra w 

scores may be converted for reasons of comparatibility 

and ease of interpretation. 4 

Standard Deviation . That measure which indicates 

the scatter or spread of the middle 68 .2 6 per cent of 

t he scores about the mean . 5 

Mean. The value in the distribution which repre­

sents the average performance. 6 

3American Association for Hea lth, Physical 
Education, and Recreation, 2..2.· cit., p. 10 . 

4 Harold M. Barrow and Rosemary McGee, A 
Practical Atproach .!_Q_ Measurement~ Physical Idu­
ca ti on (Ph i adelphia: Lea and Febiger, 964), p.78. 

5 Donald K. Mathews, Measurement in Physical 
Education (London: W. B. Saunders Compan~ 195 8), p. 
33. 

6 Barrow, Q.P_. cit., p. 75. 
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CHA PTE R II 

REVIE W OF THE LIT ERA TURE 

There are many wpes of ph ysical efficiency tests 

t hat may be ad ministere d to colle ge fresh men boys. There 

is also much co mp leted reasearch conc ernin g ph ysical fit­

ness. However, onl y a brief su mm ary of the literature 

written on physical fitness and phy sical efficiency tests 

will be reviewed for t he r easons of stan dar dizin g a ph ys­

ical efficiency test at Sam Houston State Colle ge. 

I. LITE RAT URE ON PHYSICAL FIT NESS AND 

PHYSICAL EFFICI ENCY TEST S 

Physical education has a rich herita ge in measure­

ment and evaluation. 7 Since t he earl y wor k of Dr. Ed­

ward Hitchcock, who beg in me as urin g stud ents in physical 

education at Amh erst in 1861, r es earc h leadin g to the 

co nstruction of evaluation instruments has been a con­

su min g interest of man y wor kers in the field. 8 

7H. Harrison Clar ke, App lication of Measurement 
to Health and Physical Education ( Engle wood Cliffs: Pren­
Tice- Hall ,Inc. , 19 59 ), p. 19 . 

8 John F. Bovard, Frederic k W. Cozens, and Patri-
cia W. Hagm an, Tests and Measure me nts in Physical Edu­
cation ( Philad e lphia: lf:"" B. Saunders Co mpany , 19491,p. 
95 . 



In 1887, Hitchcock mked an asse mbled group of the 

Ameri can Association for the Advancement of Physical 

Educ ation, meeting in Broo klyn, New Yor k, to ta ke 

time in their teaching to make a careful study of 

how to find and point out re mote and i mmed iate weak­

nesses and tendencies to weakness in those they were 

instructing. 9 

In the years that follo wed, Dr. Dudley A. Sargent, 

of Howard Un iversity, practiced what he preached re­

garding the study of physical develo pmen t. Sargent mea­

sured muscular stren gth an d endurance and related the m 

to so me forty-four anthro pomet ric measurements in an at­

te mpt to understand and a pp rais e his colle ge men. 10 

The shift of emphasis (about 1880 ) from symmetry 

and size to the mea sure ment of the actual work of an 

individual was no doubt hastened by the invention of 

the dynamometer. Sargent's stren gth test idea was 

first worked out in 1873, at Yale. It was concluded 

that body size and mea surement of muscles alone did not 

furnish sufficient data upon which to base a judgme nt 

911 Proceedings of the Association for the Ad­
vancement of Physical Education", ( Broo klyn: Rome 
Brothe rs Steam Printers, 1885 ) . 

10ca rl E. Will goose, Evaluation in Health 
Educa tion and Physical Education ( New York: McGraw 
Hill Book Company, Inc., 1961), p. 4. 
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of a man 's power an d wo r ki ng capa city . 11 

A number of factors l ed t o t he decline of t he 

streng t h test a nd t he de ve lo pment of an int e r est in 

t he ability to hand l e t he body i n ru nn in g , ju mp ing, 

cli mb i ng , throwing and t he li ke . The stre ngth test 

was criticize d on t he grou nd t ha t it wa s not a good 

t est of endurance, hea rt and lu ng deve lo pment . 12 

Physical educators began l ook i ng for a t est i n whi ch 

strength wa s a minor factor and s peed and endurance of 

first i mp orta nce . Sargent was the first to de vis e 

suc h a t est. 13 

Credit mu st be giv en , howeve r, to R. L. Meylan of 

Co l umbia Unive rsity for t he de ve l opment of a co mp re­

hen siv e t est utilizi ng t he e l ement s of run ni ng , ju mp ­

in g , vaultin g , cli mb i ng an d t he li ke . His wo r k was 

begun in 1904 . In 1916 , t his method of measu r emen t 

was al most universai . 14 

A numbe r of depa rt me nts of phys ic a l education for 

men i n colleges and univ e rsiti e s follo wed t he examp l e 

11 s ovard, QB.• cit., p . 21. 

12Ib i d., p . 25 . 

13I bi d ., p . 25. 

14 Francis Stroup, Measure men t.!_!!_ Physical 
Edu cation ( New Yor k : The Ronal d Pr ess Co mpany , 195 7), 
p . 4. 
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set by Meylan and set up their own tests. The Phys­

ical Ability Test at the University of Ore gon was 

developed in 1921, under the direction of Professor 

Harry A. Scott. The test was designed to find out 

wh ether a man possessed t hose abilities which the 

department was tryin g to develon. 15 

A. J. Schuettner, wh ile at Universit y of Illinois 

in the period followin g World War I, worked out a 

very elaborate sche me of testin g to s timulate in­

terest in physical edu~ation amon g the men of the 

university. The students were graded on a point sys­

te m and received awards for each division in which he 

scored. 16 

T. N. Metcalf proposed a minimum and a maximum 

test for college men and based t he test on " natural 

movements which are the foundation of practically all 

forms of work and play", runnin g , cli mb in g , throwin g , 

lifting, and swi mm in g . l7 

15 11 The Pentathlon, A Physical Abil ity Test, " 
American Physical Education Review , XXIX (Jan., 1924), 
pp . 30-32 and XXIX (Fe b., 1924), pp. 88-94. 

16 A. J. Schuettner, "The University of Illinois 
Plan to Sti mulate Interest in Physical Education for 
Me n, " University~ Illinois Bulletin, Vol. 16, No. 
33, (April 14, 1919). 

17 N. Metcalf, "Standards and Tests in Physical 
E d u c a t i o n , " A me r i c a n P h y s i c a 1 E d u c a t i o n a l R e v i e \'I , X X V I I 
(September, 1922), p. 320-326. 
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At the turn of the century and near the beginnin g 

of World War I, physical educators turned their at­

tention toward measurin g t he physical fitness of 

young men to determine rea diness for military dut y . 18 

This ne w term, phy sical fitness , wa s defined in many 

ways. Clarke defines it to mean: " t he de velo rme nt 

and ma intenance of a soun d phy si que and of soun dl y 

functioning or gans, to t he end t ha t t he indivi dua l 

realizes his ca pacity for physical drains or by a body 

lackin g in physical stren gth an d vitality . 11 19 Another 

definition for phy sical fitness is the ca pacity of an 

in dividual to perform a given tas k . Karpovich defines 

phy sical fitness as "a fitness to perform so me speci­

fied task requirin g mu scular effort. 11 20 

Another definition of physical fitn ess is that 

or ganic condition which pe r mits the individual to skill­

fully utilize the body in activiti es involvin g stren gth, 

mo tor ability, s pe ed or velocit y , and endurance without 

18clarke, .2.£.· cit., p. 4. 

19Ibid., p . 16. 

20 Peter V. Karpovich, Physioloqy .2..f. Muscular 
Act ivity ( Ph iladel ph ia: W. B. Saunders Co mp an y , 1953), 
p. 26. 
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ma terial experience of fati gue or exhaustion. 21 

During Worl d Wa r II testi ng for overall phy sical 

fitness r epla ce d testing for se pa rat e comp onents of 

physi cal fitness, be caus e of t he nee d for overall 

phy sically fit men . This t ype of testin g inclu ded tests 

for power, stren gth, en du rance an d s peed in one test. 

Ea ch bran c h of the s e rvice had its own test. The Nav y 

Standard Physical Fitness Test i nclu ded sq uat jumps, 

pu s h-u ps , pu ll-u ps, sit-u ps, 100 - ya r d run carry in g a 

man of own weight pick-a-back, 20-s econd squat thrust, 

and 300-yard shuttle run. 22 

At t he present ti me t he Army reco mmend s a four 

item ba ttery for use i n con jun ction with its physical 

training program consisting of: pull-ups, two- minute 

sit-u ps, and 200 - yar d s hu ttle run. 23 

Re co gni zin g t he i mpo rtance of motor fitness in 

the total fitness prog ra m, t he United States Office of 

Edu cation appointed a s pe cial co mmit t ee on Wartime 

Physical Edu cation for High Schools, and a si milar 

21 Ben W. Miller, Karl W. Bookwalter, and George 
E. Schlafer, Physical Fitness for~ ( New Yor k : A. S. 
Barnes and Company, Inc., l 943J,p . 2. 

22 Bovard, QQ_. cit., p. 173. 

9 

23 united States Ar my , Basic Field Manual, FM 21-20, 
Ph*sical Training ( Washington: U. S. Govt. Pr1ntingOffice 
19 6) . , 



committee for the colle ge pro gra m. These groups pre­

pared two publications which outline d physical edu­

cation programs designed to contribute to physical 

fitness of pupils and students as a part of the World 

War II effort. 24 

The University of Illinois also measured physical 

fitness, but tried to reco gn ize the characteristics 

present in one wh o is physically fit. The six com­

ponents of physical fitness found were balance, flexi­

bility, agility, stre ngth , power, and endurance.25 

Since 1955 , many new tests have been developed. 

President John F. Kenne dy 's Council on Physi cal Fit-

ness sti mulate d many of these. The American Asso cia­

tion of Health, Physical Education, and Recreation pre­

pared t he most popu lar test. This was the AAHPER Youth 

Fitness Test. They also set up a program whereby awards 

were furnished for hi gh performances. The purpose of the 

test wa s to measure the status and achieve ment in phys i­

cal fitness objective. The test it ems we re pull-ups, 

sit-u ps, shuttle run, standin g broad ju mp , softball 

t hrow, 50-yard dash and 600-yard walk-run.26 

24 Bovard, QB., Cit. ' p. 174. 

25 clarke, .Q.£.. Cit. , pp . 234-235 . 
26 Barrow, .Q.£.. Cit. , p. 184 . 
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The Harvard-Ste p Test was desi gned to measure 

general capacity of the bod y and especially the heart 

and circulatory syste m to ada pt to and recover from 

hard work. 27 

The Indiana Physical Fitness Test, a very popular 

test in hi gh schools, was designed to measure the com­

ponents of physical fitness. The test inclu ded strad­

dle chins, push-ups, squat t hrust, and vertical jump. 28 

The New Yor k State Physical Fitness Test in addi­

tion to measuring t he reco gn ize d co mp onents of physical 

fitness, measured each student for posture. The purpose 

of the posture test was to evaluat e lateral and anter-

t . t 29 pos er1or pos ure. 

The North Carolina Fitness Test inclu ded sit-ups, 

si de-ste p , standin g broad ju mp , pull-ups, and squat 

thrust. Its pur pose wa s to measure achievement in the 

phy sical fitness ob j ective. 30 

Followin g t he publications of these tests, many 

schools designed their own ph ysical fitness tests and 

established local nor ms. 

27 1bid., p. 206. 

281bid., p. 21 7. 
291bid., p. 234. 
3olbid., p. 255. 

11 



CHA PTER III 

SAM HOU ST ON ST ATE COLL EGE PHYSI CA L EFFICI ENCY TEST 

Meas ure ment i n t he for m of phy sical fitn ess test­

i ng is a valua ble ai d t o t he phy sical e duc a tor. This 

t yp e of me as ure ment enabl es t he teac her to r lace pupils 

of li ke ability i n t he s ame grou p . Becaus e muc h of the 

phy sical edu cation pro gr am is mad e of tea m activities, 

it is necessary t hat pup ils on t he s ame l e vel of skills 

partici pa te to get her. 31 

Th e use of phy sic a l effici e nc y test r esults for 

motivational pu r pos e s is so mewh at neb ulous but never­

t he less quite si gni f ica nt. This use is clos e l y related 

to t he teac her-stu de nt ra pp ort coverin g the whole area 

of testin g . Stud ents can be motiv a t ed to perform at 

t he ir maxi mum be caus e of t he ir inh e rent co mp etitive 

s pirit, because t hey ar e anxious to make the best pos­

sible showin g , an d becaus e t he subject itself is i m­

portant to t hem.3 2 

The y should be motivate d to pe rform we ll as they 

compe te wit h t hemselves and not with other members of 

31 will goose, 2.2_. cit., p. 2. 
32Barrow, 2.2_ . cit., p. 36. 



the class. They should be motivated to perform well 

to contribute to a team effort. The teac her should be 

very cautious abou t sti mulating individual co mpe ti-
33 tiveness amon g class membe rs. 

Physical efficiency test r es ults can also be used 

for gr adin g, gu idance, and evaluation of the program, 

me thods and i nstruction. It is indicated that the use 

of stan dards me asurin g physical achieve men t is a de­

sirable procedure i n a class of physical education. A 

test to provide the mean s whereby it is possible to mea­

sure improvement in certain sel e ct ed items has been de­

si gned for pupils in their first year of colleoe. The 

test is the Sa m Houston State College Physical Effi­

ciency Test. This test wa s designed to me asure students 

and report physical fitness scores for students enrolled 

in physical education classes at Sam Houston State Col­

le ge . 

The test consists of six events, all of which can 

be performed indoors. The indoor events were s pe cifi­

cally chosen because of li mite d out door facilities of 

the colle ge. The tests include d were push-u ps, pull­

ups, burpee, triple broad jump, vertical jump, and 

33 Ibid, p . 37. 
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sit-ups. The tests were given to 511 freshmen boys 

during the third week of the fall s eme st e r of the 

1966-67 school year. Two week s or six one- hou r peri­

ods of conditionin g exercises were a dm inistered prior 

to the test. The test was given aga in during the last 

week of the first se me ster. 

The test wa s gi ven to s ma ll grou ps of students 

and scores recorded on forms (Append ix H) that included 

the following information: name, ho met own , major in 

college, class ~ction, date of test. Spaces also were 

provided to enter raw scores an d T-scores for each 

event. The for m provides s pa ces for the test to be 

given ei ght ti me s. 

In the gymna sia m at Sam Houston State College, 

facilities include one large floor area and t wo small 

rooms. The large area (approx. 14,400 sq . ft.) includes 

one r egu lation basketball court, two intra mural cross­

court baske tball courts, six badminton courts, two 

volleyball courts, gymnastic area and trampoline area. 

Equipment in the gym includes two high bars, four tra m­

polines, and two vertical jump machines. The floor of 

one of the small roo ms is com pletely padded with mats. 

The floor of the other is covered with a wall to wall 

rubber mat. Both rooms contain a 16-run g horizontal 

ladder. Pull-ups are performed on the ladders and hi gh 

14 



bars. The vertical ju mp is performed on the vertical 

jump machines. The four other events are performed 

on t he floor of the main gymnasiam and in the small rooms. 

Students we re tested one at a ti me or in small 

grou ps. Grou ps of ten to fifteen students were tested 

in sit-ups, burpee and push-ups. Students were tested 

one at a ti me in pull-ups, vertical jump, and triple 

broad jump. 

Before administering the Burpee Test, push-ups 

and sit-u ps, each stu den t cho oses a partner in another 

grou p . Wh ile one grou p is performing an exercise his 

pa rtner is countin g the nu mbe r of exercises and actin g 

as s potter. The partner also records raw scores on the 

fitness form. In the sit-up test the partner aids by 

applying pressure to the performers ankles to hold 

down his le gs and counts t he nu mbe r of sit-ups done. 

In the push-up test t he s r otter places his clinc hed 

fist under the chest of the performer to act as a down 

point for each push-up. 

Whe n t he student is tested for the vertical jum p , 

triple broad jump, and pull-ups, the instructor counts 

each exercise for each student. Students in the class 

also aid by recordin g scores. Students act as spotters 

in the pull-up test by keeping the performer from gain­

in g an advanta ge by swin gin g. 
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Each student was given a grade of A, B, C, D, or F 

for each event. This gra de was determine d by computin g 

t he mean and standard deviation and plottin g the gra ph 

of t he frequency distribution as s hown in Fi gures 1, 2, 

3, 4 , 5, 6. The normal curve contains six standard 

deviations. Each stan dard deviation contains ten T­

scores. In order to give five letter grades it is nec es­

sary to divide six by five to determine the nu mb er of T­

scores per letter gra de. Eac h l e tter grad e contains 

1.2 standard deviations or t we lve T-scores. T-scores 

above 68 equal t he gra de of A. T-scores fro m 56 throu gh 

68 equal t he grade of B. T-scores fro m 44 through 56 

equal the grade of C. T-scores from 32 through 43 equal 

the letter grade of D. T-scores 32 and below equal the 

grade of F. 34 

34 Henry E. Garre tt, Elementar~ Statistics ( New 
Yor k : Lon gm ans, Gr ee n an d Co mpan y , 19 8), p. 83. 
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The Push-u p Test 

Push-ups are to be done on the floor. They are 

completed fro m a front leanin g rest position in which 

the body is supported on t he hands and feet with the 

arms and body strai ght . From a squat position, the 

pupil places hand s on t he floor and exten ds his legs 

backwards so that the reet are clos e to ge t he r, the 

back strai gh t, the le gs strai ght , with weight on hands 

and toes onl y . This posit ion is t he startin 9 position. 

The first pa rt of exercise calls for a bending (flexin g ) 

of the arms, allowing t he body to co me down so t hat the 

che st barely touches his partner's clinched fist which 

is on t he . floor. The second phase of the exercise calls 

for t he arms to be extended so that the body may be 

brought to the starting position. This complete pro ­

cedure counts as one push-up. The body cannot rest on 

the floor at t he conclusion of the first part of the 

exercise. The chest must barely touch his partner's 

fist and the body then is pushed back away at once. 

The head, trunk and l egs are to remain in a strai ght 

line. The push-ups ~e to be done without rest between 

parts of the exercise or durin g the complete exercise. 

If any part of the body, exce pt hands, toes or chest, 

touches the floor, the trial is not counte d . The 
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nu mber of successful completions of the co mp lete exer­

cise indicates the nu mbe r of push-ups. Push-u ps are not 

counted unless the arms are fully extended in the up 

position. Also it is re quired that the back be straight 

t hroughout the exercise. 

The test for push-ups was given to 511 freshmen 

boys at Sa m Houston State Colle ge . The ran ge for push­

ups was 80 with maxi mum of 85 and a minimum of five. 

The average score, just under 35 is shown in Table II. 

A distribution chart for pus h-u ps is shown in Table I. 

The table indicates that 117 pu pils did 36-40 push-ups. 

Tables I and II show that 27 students performed 

above a T-score of 80 in t he fall se me ster and that 32 

students perfor med below a T-score of 20. In the spring 

se mester the performances of push-u ps above a T-score of 

80 increased to 79 an d t he performances below a T-score 

of 20 decreased to eleven. T-scores above 80 and below 

20 are out of the norma l ran qe of scores and need to be 

considered at this ti me . 

Of t he 27 fall se mester performances above a T­

score of 80 , six were by students who were physical 

ed ucation maj ors, 24 were by students fro m large 

schools ( AAA or AAAA ). Of the six athl e tes in the group, 

four we re membe rs of t he gymnastic tea m. Of the 27, only 

four weighed above 17 0 pounds. All of the 27 students 
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performed above average in all of the other events 

especially in pull-ups where all performed a bove twelve 

pull -u ps. 

Of the 32 scores below the T-score of 20, mo re 

than one-half, seventeen, weighed more than 200 poun ds, 

ten were from s mall towns, all did less than seven pull­

ups and sixteen did none at all indicatin g an overall 

lack of strength. Nineteen of these stu dents were 

overwei gh t and three were under we i gh t accordin g to Table 

xx. 
After one se mester of ph ysical education and four 

months of growth most scores increased in push-ups and 

79 students performed above the 80 T-score as s hown in 

Table I under Spring Distribution . Twenty-three of t hese 

had just completed one se me ster of wei gh t trainin g , in­

cluding the student who performed 84 push-ups. He wa s 

also a phy sical education majo r. All 32 of the first 

semester above nor mal scores were includ ed in the group. 

The student who performed 85 push-ups the first time did 

80 the second ti me. He was enrolled in a regular ac­

tivity class. 
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TABLE I 

DIST RI BU TI ON CHAR T FOR PUSH - UP S 

Push - up Fa 11 Sprin g 
Interval Dis tr i bution Distri bu tion 

81- 85 

76 - 80 0 

71-7 5 2 

66 -7 0 0 7 

61- 65 2 6 

56 - 60 3 18 

51- 55 20 44 

46 - 50 36 81 -
41 - 45 56 75 

36 - 40 117 11 9 

31- 35 11 3 76 

26 - 30 84 52 

21- 25 46 18 

16- 20 21 1 1 

11 - 1 5 6 0 

6-1 0 4 0 

l - 5 0 

Tota l 51 l 511 
Me an 34 . 95 41. 19 
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TAB LE II 

T-S CORES A~D LET TER GRADE S FOR 
PUSH - UPS GI vu; TO FR E s1-n~u~ 

BOYS AT SAf'. HOUS TOt~ 
ST ATE COLLEG E 

Push - ups T-Scor es Grad e 

49 79 

48 77 

47 75 A 

46 73 

45 71 

44 69 

43 67 

42 65 

41 63 B 

40 61 

39 59 

38 57 

37 55 

36 53 C 

35 51 

34 49 
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TAGLE II (continu ed ) 

Push - ups T-Scores Gra de 

33 47 C 

32 45 

31 43 

30 41 

29 39 D 

28 36 

27 34 

26 32 

25 30 

24 28 

23 26 F 

22 24 

21 22 

20 20 
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The Sit-u p Test 

The sit-up exercise is done fro m a lyin g position , 

back on the floor, fin ge rs of both hands interlaced 

behind the neck, and feet held together and down by a ­

nother memb er of the class who serves as a partner or 

counter. Ankles are held with just enou gh pressure to 

keep t he heels on the floor , but allow the calf and thi gh 

of t he le g or knees to rise sli gh tl y if they are incline d 

to do so. The first part of t he test calls for the trunk 

to be raised for wa r d and mo ve d do wnwa rd, rotatin g so that 

the right elbow touches the left knee. The second part 

of the test calls fur a return of t he body to t he startin g 

position. · On the next sit-up the left elbow touches the 

right knee. Thus, alternate elbows touchin g alternating 

kn ees each ti me t he trunk is raised. The co mr lete exercise 

is to touch the right knee with the el bow or vice versa . 

Each time the pupil sits up and touc he s a knee, it counts 

as one sit-up. Th e counter who holds the pupil's feet 

counts aloud as the exercise progresses . A restin g per­

iod may be allowed at anytime durin g t he exercise. Two 

minutes is the time allow ed to co mp l ete as many sit-u ps as 

po ssible. Correct for m is empha size d . 

The test for sit-u ps was given to 511 freshmen boys 

at Sam Ho uston State Colle ge . The ran ge for sit-ups was 

68 with a maxi mum of 87 an d a minimum of nineteen. The 
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average nu mbe r of sit-ups was 56 . This is shown in 

Table IV. A distribution chart for sit-ups is shown in 

Table III. The table indicates that 111 stu den ts per­

formed 54-5 8 sit-ups. 

In t he fall distribution as shown in Ta ble III 

t he re were thirteen students who performed above a T­

score of 80 and 30 students who scored below a T-score 

of 20. Of the thirteen exceptionally high students, 

twelve weighed less than 170 pounds. The lone over­

weigh t student was a football player. The group also 

included three gy nma sts an d one basketball player. Of 

t he 30 low performers, 20 were below the avera ge in the 

Bu rpee Test and five weighed above 200 pounds and were in 

the exceptionally low grour in the push-up test. Eleven 

students in this group we re overwei gh t, for their height, 

more than ten pounds. All of these overweight students 

were below average in push-ups. 

Under Sprin g Distribution in Table III there were 

three exceptionally hi gh scores. These scores were by 

physical education majors who scored high in the first 

test on sit-ups. One scored above a T-score of 70 in 

each event. Of the four low scores, two were by students 

who also scored low in push-ups and had scored below 

average on the fall test. 
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TAB LE III 

DIST RI BU TI ON CHAR T FOR SI T- UPS 

Si t - up Fa 11 Spri ng 
Inte rv a l Di st ri but i on Di st ri but i on 

89 - 93 0 2 

84- 88 1 

79- 83 11 

74-7 8 11 14 

69 -7 3 34 85 

64 - 68 65 83 

59- 63 92 10 8 

54 - 58 111 81 

49- 53 98 51 

34 - 48 37 44 

39 - 43 28 1 7 

34 - 38 l 6 10 

29- 33 10 3 

24 - 28 4 

19- 23 3 0 

Tota l 51 l 5 1 l 
Mean 56 . 00 59 . 96 
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TA BLE IV 

T-SCORES AND LETTE R GRADES FOR 
SIT-UPS GIVEN TO FRESH !1 EiJ 

BOYS AT SAM HOUSTON 
ST ATE COLLEr,E 

Sit-u ps T-Scores Grad e 

75 80 

74 79 

73 77 

72 75 A 

71 74 

70 72 

69 70 

68 69 

67 67 

66 66 B 

65 64 

64 62 
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TA BLE IV (continued) 

Sit-ups T-Scores Grade 

63 61 

62 59 B 

61 58 

60 56 

59 54 

58 53 

57 5 1 C 

56 49 

55 48 

54 46 

53 45 

52 43 

51 41 

50 40 

49 38 D 

48 36 

47 35 

46 34 

45 32 
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TAB LE I V (continu ed ) 

Sit-ups T-Scores Gr ade 

44 30 

43 28 

42 27 

41 25 F 

40 24 

39 22 

38 20 
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The Vertical Jump Test 

The pup il takes a position facin g t he wa ll, feet 

together, toes touc hing t he wall, and heels touc hin g the 

floor. With both hands he reaches as hi gh as oossible 

(stretches), ke e pin g t he heels on the floor and the 

hands and forearms again st t he wall, and pushes the 

mo vable pa rt of t he vertical jump machine as high as 

he can. The pupil t hen turns mak ing a ri gh t or left 

face so t hat the foot next to t he wall is touc hing the 

wall. He then swin gs both arms vi go rousl y and makes a 

jump vertically into t he air, reac hin g up and touchin g 

t he jump board as hi gh as possible for him to touch. 

The nu mbe r or line that he touches is the height in 

inches that he jumps. Pupils should be tested one at a 

time. The better of t wo jumps is recorded. 

The vertical jump test was given to 511 freshman 

boys at Sa m Houston State College. The ran ge for the 

vertical ju mp was o inches with a maximum of 32 inches 

and a mi nimum of seven inches. The mean or average 

score of 21 .44 inches~ s hown in Table VI. The table 

indicates that 162 pupils jumped 21 inches to 22.5 

inches. 

Of the two scores above 80 on the T-scale, as 

shown in Table V under Fall Distri bu tion, one was by a 
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bas ketball player an d t he ot he r was a physical education 

maj or. Of ten relativel y hi gh scor es abov e t he T-scale 

of 71, seven we re physica l e du cation maj ors, four were 

basketball players and one wa s a baseball playe r. On l y 

three of t hese hi gh scores we r e by stu den ts overwei gh t 

according to App en dix J. All t hre e of t he s e stu de nts 

were at hletes. 

The one exce ptionally low scor e of 7. 5 inc he s was 

by the student alrea dy ment ione d , who scored below 30 

on the T-scale in ev e r y event and was 30 poun ds over­

we i gh t. 

Unde r Spring Distri but ion , as s hown in Ta ble V, the 

four scores above 78 on the T-scal e were by stu de nts who 

we re above a T-score of 70 un de r Fall Distribution. The 

one low score wa s t he s ame low score s hown und e r Fall 

Dist ribution. 
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Vertical 

TABLE V 

DIST RI BU TI ON CHAR T FOR 
THE VE RTICAL JU MP TEST 

Fall 
Ju mp Interval Distri bution 

31 " -32.5 " 

29 " -30.5 " 

27"-28.5" 8 

25 11 -26.5 11 40 

23"-24.5" 100 

21 " -22.5" 162 

19 " -20.5 " 132 

17 11 -18.5 11 44 

15 " -16.5" 22 

13 11 -14.5 11 0 

11"-12.5" 0 

9 11 -10.5 11 0 

7 II - 8 . 5 11 

Total 511 
Me an 21.44" 
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Spring 
Distribution 

0 

4 

22 

63 

153 

1 46 

91 

22 

9 

0 

0 

0 

511 
22.41" 



TABLE VI 

T- SCORES AND LETTE R GRADES FOR 
THE VE RTICAL J UM P TEST GIVE N 

TO FRES HM Ef,i BO YS AT SAr,~ 
HOUST ON ST ATE COLLE GE 

Distance T-Scores Grad e 

30 II 82 

2 9 II 78 A 

28 II 74 

27 II 71 

26 II 67 

2 5 II 63 B 

24 II 60 

23 II 56 

2 2 II 52 

21 11 48 C 

20 II 45 

l 9 11 41 

18 II 37 D 

l 7 11 33 
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TAB LE VI (continued) 

Distance 

16 II 

l 5 11 

14 II 

13 II 

T-Scores 

30 

26 

22 

19 

Grade 

F 
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The Bur pee Tes t 

The Burpee Test consists of four distinct counts. 

On the first count, t he pupil bends to t he squattin g 

po sition, placing hi s hand s on the floor with the arms 

outside the le gs. On t he count of two, the pupil ex­

tends his le gs strai ght backward, feet to ge t he r, and 

assu me s the sa me po sition as t hough he was rea dy to 

start dipp in g for t he push-up ex e rcise. The feet ca nn ot 

be extended backward until t he position for count one 

ha s been definitely taken. On t he count of thr ee , 

he r esu mes t he sa me po sition as he was in at the count 

of one and on the count of four, he resume s the startin g 

position, co min g to a definite upri gh t position with 

knees strai gh t. Each position must be definitely and 

deliberately execute d . Th e t est is to determine the 

number of times a puoil can go throu gh the co mp lete 

cycle in thirty seconds. Failure to execute any of the 

positions properly results in loss of count for the com­

plete cycle in which t he failure occurred. Count each 

cycle, co mp leted accordin g to directions, as one suc­

cessful co mp letion. Form should be emph asize d . 

The Bur pee Test was given to 511 fresh me n boys at 

Sam Houston State College. The range for th e Burpee 

Test was 21 with a maximum of 28 and a mini mum of seven. 
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The mean or average score of 17.9 6 is shown in Table 

VIII. A distribution ~art is shown in Table VI. The 

table indicates t ha t 12 8 pupils did 18-1 9 Burpees. 

Of the t wo scores ~ove 70 on the T-scale, as 

shown in Table VII under Fall Distri but ion, one was 

by a baseball player and t he other by a student who had 

no ap parent outstandin g physical attri bu tes that would 

aid him in the Bur pee Test exce pt his height (67"). 

Both were underweight by at least ten pounds. Of the 

relatively high scores all but one were by students 

who were within ten pounds of their avera ge weight as 

shown in Table XX. Three of the six lowest scores were 

by students we i ghing 200 or mo re pounds. 

In t he sprin g, s e ven of t he nine too scores were 

by students who scored above T-scores of 50 in all other 

events. The other two students were below average in 

the two jumping events. The nine included three phys­

ical education majors, one football player, and one 

gymnast. All nine we i ghed below 200 pounds. 
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TAB LE VII 

DIST RI BU TI ON CHAR T FOR THE BURPEE TES T 

Bur pee Fa 11 Spri ng 
I nte rval Dis tr i bution Distri but ion 

28 - 29 l 0 

26 - 27 9 

24- 25 l 3 51 

22 - 23 40 122 

20 - 21 106 165 

18-1 9 128 11 4 

l 6- l 7 l l l 32 

14-1 5 81 l 7 

12-1 3 24 0 

l 0- l l 4 

8- 9 0 

6- 7 0 

Tota l 511 511 
Mean 17. 96 20 . 48 



TAB LE VIII 

T-SCO RE AND LETTE R GRAD ES FOR THE 
BURPEE TEST GI VEN TO FRES H~ EN 

BO YS ro- S,!1.M HOU ST QI'; 
ST ATE COLL EG E 

Bur pees T-Scores Grad e 

31 80 

30 78 

29 75 A 

28 73 

27 71 

26 68 

25 66 

24 64 

23 62 8 

22 59 

21 57 

20 55 

19 52 

18 50 C 

17 48 

l 6 45 

40 
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TAB LE VIII (conti nued ) 

Burpee T-Scores Gra de 

1 5 43 

14 40 

13 39 D 

1 2 36 

1 l 34 

10 32 

9 29 

8 27 F 

7 25 

6 23 
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The Triple Br oad Ju mp Test 

The pup il sta nds with both feet hel d to gethe r 

toeing a take-off li ne. He makes t hre e succ essive for­

war d ju mp s, lan di ng on both f eet eac h ti me , and pe rform­

in g wi t hout a pau se between jumps. The fe e t may or may 

not be kep t to gether t hrou gh out t he perfor mance. The 

pupi ls sho ul d swin g arms and hands to hel p in ju mp in g . 

The be tter of t he t wo jumps is r ecor ded . Pupils s houl d 

be t este d one at a ti me . The distance jumped is me asure d 

from t he nearest heel mark made on t he last jump, to the 

take off line. The distance s hou l d be mea sur ed to t he 

nearest inch and recorded i n feet and inc he s. 35 

The triple broad jump t est was giv e n 511 fresh men 

boys at Sam Houston State Colle ge. Th e ran ge for the 

triple broa d ju mp was 15 feet 6 inc hes with a maximum of 

27 feet 6 inches an d a mini mum of 12 feet. The me an or 

average score of 22.23 f ee t, is s hown in Ta ble X. A 

dist ribution cha rt for the tri ple broa d jump is shown 

in Tab le I X. The table in dicates that 97 pupils ju mp ed 

22 feet to 22 feet 11 i nche s. 

According to Ta ble XI under th e Fall Distri bution, 

35 N. P. Ne ilson and Frede ric k W. Cozens, Achieve­
me nt Scales in Physical Education Activities ( New Yor k: 
--;;::--s. Barnesand Company, 1934 ), p. 31-37. 
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t here were no exc ep tion a ll y hi gh scores in t he tri ple 

broad j ump . The one score above 70 on t he T-scale was 

a st ud ent wh o also scored hi gh i n t he ve rtic a l ju mp . He 

was a ba s ket ball pla ye r. 

The very low score i n Ta bl e I X was by a student who 

score d below 30 on t he T-sc a l e i n ev e ry ev e nt. He had 

t he lowest score i n bot h t he ve rtical ju mp an d in pull­

ups. He was overwei ght by 32 pounds. 

Wh en t he test wa s giv e n t he secon d ti me, t he dis­

tri bu tio n move d up wit h ma ny mo r e r e lativ e l y hi gh scores 

s howi ng up in Ta bl e I X. Of t he six wh o scored abov e 70 

on the T-scale, all sc or ed a t l ea st 60 on t he ve rtical 

ju mp and tri ple broa d jump i n t he f a ll s emest e r. Non e 

we re mo r e t han 12 pound s ov e r we i qh t or und e rwe i gh t. 

Of the four low s cores be low t he T-score of 27, 

t wo we re by stu de nts who we r e mo r e than 25 pounds over­

we i gh t. All di d l e s s t han t hr ee pull-u ps. All four 

score d l ess t han a T-score of 57 in push-u ps an d bur pees. 
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Triple 

TA BLE IX 

DISTRI BUTI ON CHART FOR THE 
TRIPLE BROAD JU MP TEST 

Broad Fa 11 Spring 
Jump Interval Distribution Distribution 

28 1 -2 8 .9 1 0 2 

27 1 -27.9 1 1 4 

26 1 -26.0 1 14 1 3 

25 1 -25.9 1 26 44 

24 1 -24.9 1 50 61 

23 1 -23.9 1 75 82 

22 1 -22.9 1 97 95 

21 1 -21.9 1 93 78 

20 1 -20.9 1 59 60 

19 1 -19.9 1 56 40 

18 1 -18.9 1 27 20 

17 1 -17.9 1 8 8 

16 1 -16.9 1 2 1 

15 1 -15.9 1 2 1 

14 1 -14.9 1 0 1 

13 1 -13.9 1 0 1 

12 1 -12.9 1 1 0 

Total 511 511 
Mean 22.33' 22.33 1 
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TABLE X 

T-SCORES AND LETTER GRADES FOR 
THE TRIPLE BROAD JUMP GIVEN TO 

FRESH MEN AT SA M HOUSTON 
STATE COLLEGE 

Distance T-Scores Grade 

28 I 9 11 80 

28 I 6 11 79 

28 I 3 II 77 

28' 77 

27 I 9 11 76 A 

2 7 I 6 11 74 

2 7 I 3 II 73 

27' 72 

26 I 9 II 71 

26 I 6" 70 

26 I 3 11 69 

26 1 68 

25 I 9 11 67 

2 5 I 6 II 65 B 

2 5 I 3 II 64 

25' 63 

24 I 9 11 62 
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TABLE X (continued) 

Distance T-Scores Grade 

24 I 6 II 61 

24 I 3 II 60 

24' 59 B 

23 I 9 11 58 

23 I 6 11 57 

23 I 3 II 55 

23' 54 

2 2 I 9 II 53 

22 I 6 11 52 

22 I 3" 51 

22' 50 C 

21 I 9 II 49 

21 I 6 II 48 

21 I 3 II 46 

21 I 45 

20I9 11 45 

20 I 6 11 43 

20 I 3 11 42 D 

20' 41 

19 I 9 II 40 
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TABLE X (continued) 

Distance T-Scores Grade 

19 I 6 II 39 

19 I 3 II 37 

19 I 37 

18 I 9 II 36 D 

18 I 6 II 34 

18 I 3 11 33 

18' 32 

17 I 9 II 31 

17 I 6 II 30 

1 7 I 3 II 29 

1 7 I 28 

16 I 9 II 27 

16 I 6 II 25 F 

16 I 3 II 24 

16' 23 

15 I 9 II 22 

1 5 I 6 II 21 

15 I 3 11 20 
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The Pull-up Test 

The pup il is po sitione d wit h hands on a horizontal 

bar, arms and le gs f ull y exten ded . The arms must be 

strai gh t in the startin 9 position of the pull-up or 

chin-u p . In t hi s exercise t he pu pil pu lls the body 

up until the chin is a bove t he ba r. This counts as one 

pu ll-u p . No swin gin g or kic ki nq is allowed in order to 

help lift t he body. Next t he pup il lowe rs t he body to 

the startin g position. The hands are placed so the 

knu ckle s and thu mb s are ov e r t he bar, and th e palms of 

the ha nds facin g away fro m t he body. This is called the 

over hand gras p . The knee s ar e kept strai ght during the 

exe rcise. · The exercise is r epeated as man y ti me s as the 

pupil can pu ll up s o that the chi n is over the ba r. In 

countin g t he pu ll-u ps, t he instructor may in dicate suc­

cessful co mp letion of the pull-ups when t he pupil lowers 

t he body to the startin g position for the next pull-up. 

The bar shoul d be at a height t hat allows each student 

to han g free wi thou t touchin g t he floor. Pu pils are 

tested one at a t i me. The arms must be full y e xten ded 

in the startin g pos ition, and after each successful pull­

up. 

The test for pu ll-u ps wa s giv e n to 511 freshmen 

boys at Sam Houston State Colle ge . Th e ran ge for pull-
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ups was 24 wit h a ma xi mum of 24 an d a mini mum of zero. 

The mean or avera ge scor e of 7. 57 pull-u ps is s hown in 

Ta ble XII. The ta bl e in dicat es t hat 136 pu pils did 

s e ven to ei gh t pu ll- up s. 

Of t he seven scores abov e s e vente e n pull-u ps or 

above a T-score of 75, as s how n i n Ta ble XI under Fall 

Distri butio n , four we r e by membe rs of the gym nastics 

tea m. The hi ghe st we i gh t of t he sev en stu de nts was 177 

pounds wit h t wo stu de nts be in g mor e t han 20 pounds 

und erwe i gh t. All but one of t he s e s e ve n stu dents score d 

a T-score of 60 or abo ve i n ev e r y ot her eve nt. Of 30 

l ow scores wh o d i d be l ow t wo pu ll-u ps, nin e t e en were by 

st ud ents wh o we re ov e r we i gh t by at least t wenty pounds 

and sixteen wei gh te d at least 20 0 poun ds. 

Under Sprin g Distri butio n in Ta ble XI one student 

pe rformed 26 pull- up s. He wa s a phy sical e ducatio n major 

an d was wit hi n six po und s of his av e ra ge wei gh t accord­

i ng to App en dix J. He scor ed above 70 on the T-scal e 

i n ev e ry ev ent. 

51 



TAB LE XI 

DISTRIBUTION CHAR T FOR PULL-UPS 

Pull-up Fa 11 Sprin g 
Interval Distri but ion Distri bu tion 

25-26 0 

23-24 0 

21-22 0 0 

19- 20 7 

17-1 8 5 11 

15-1 6 1 6 25 

13-14 26 46 

11 - 1 2 38 64 

9-1 0 97 11 9 

7- 8 136 101 

5- 6 76 62 

3- 4 50 42 

1- 2 39 24 

0 1 6 9 

Total 5 11 5 11 
Mean 7.57 8.83 
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TJ\.B LE XII 

T-SC OR ES AHO LETTE P GRADES FOR 
PULL- UPS GI VEfi TO FRES Hil Eil 

BO YS AT SM1 HOU ST or: 
ST ATE COLL Er, E 

Pull-u ps T-Sc or es (; r ade 

l 9 80 

l 8 77 

l 7 75 A 

l 6 72 

l 5 70 

l 4 67 

l 3 64 

12 62 B 

11 59 

10 5G 

5 3 
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TAB LE XII (continu ed ) 

Pull-u ns T-Scores Gr ade 

9 54 

8 51 C 

7 48 

6 46 

5 43 

4 41 

3 38 D 

2 35 

33 

0 30 F 
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CHAPTER IV 

I NTERP RETATI ON OF DATA 

When baking a cake, the avera ge homemaker does 

not understand the chem ical effects of the in gredients 

which one uses. Howe ver, if one is careful and follows 

directions, the product is quite gratifying. Somewhat 

si milar application of t his principle will yield excel­

lent results in ma ni pu lation of statistical formulas. 

In this chapter an atte mp t will be made to review methods 

of comparing and anal yzin g test r esults. 36 

A large nu mbe r of test scores can be more effi­

ciently handled if t hey are grouped t han if they are 

considered individually. Groupin g is accomp lished by 

constructin g a fr equen cy ta ble. To do so these steps 

would be followed: 

1. 

2. 

3. 

4. 

Find t he ran ge by su btractin g the lowest 
score fro m the highest. 

Select t he ste p interval (i) which will 
result in not more than twenty or less 
than ten intervals. 

Begin constructin g the frequency table by 
selecting a startin g position which will 
include the lowest test score in the 
first ste p interval. 37 Tally the test scores. 

36 Mathews, QR• cit., p. 29. 
37 Ibid., p. 31. 



Measures of cent r a l t enden cy i nd icat e t yp ical 

pe rformance for a gro up or for t es t score s as a wh ol e . 

It is i mp ortant to kn ow t he one best score wh ic h is 

mo s t r ep r es entat iv e of the grou p . Th e mean or a ve r ag e 

is t he me asure of cen tr a l t enden cy mo s t co mmon l y use d . 

I t may be co mpu te d by adding up t he score s and di vi di ng 

by t he numbe r. It ca n a ls o be computed by usi ng t his 

f or mula: 

MEA N = ASSU MED MEAN + (i f d/ n X SI) 38 

The assu med mean is the mi ddl e s co r e of t he i nt e rv a l 

gue ss ed to ha ve contai ned t he mean . f f d is t he su m of 

57 

t he frequency col umn ti me s t he de vi at i on co l umn . The 

de viation colu mn is found by count in g t he de viations that 

each step i nte rv a l is r em ov ed fro m t he i nte rv a l i n wh ic h 

you have gue ss ed the mean to fall . Th e de viations above 

the me an are assi gned positiv e va l ues , whil e those be low 

a r e given negative ones . The SI i s t he va l ue of ea ch step 

i nte rv a l. 39 

The next st ep i s to consi de r t he va ri ab ili ty of t he s e 

scores, that is, of the sc atte r or sp r ead of t he score s 

around t he mea sur e of cen tra l t enden cy . 

38 Philip A. Sm i thel l s and Pet e r E. Ca me ro n , 
Principles of Evaluat i on i n Physica l Ed uc at i on ( New 
Y o r k : H a r p er a n d B r o t h e r s -, - 1 9 6 2 ) , p • 1 6 8 . 

39 I bi d ., p . 168 . 



In the normal curve, the measures of variability in­

clude certain constant fractional amounts of the total 

area of the curve. Special reference will be given to 

the standard deviation.40 

Like the mean, as a measure of central tendency, 

the standard deviation, SD or the Greek sigma, is the 

most reliable of the measures of variability and con­

sequently is usually emp loyed in advanced statistics 

and in research. The SD may be defined as that measure 

which indicates the scatter or s pread of the middle 

68.26 per cent of the scores taken from the mean. 

Within the limits of three standard deviations lie 

99.73 per cent of the scores. 41 

In arriving at the standard deviation, these steps 

should be followed: 

1. 

2. 

3. 
4. 

5. 

6. 

Carry out sa me ste ps as were followed in 
calculatinq the mean. 

Add another colu mn (fd2) which represents 
the 11 d 11 ~olumn ti me s the 11 fd 11 column. 

Add the fd column. 
Compute (~fd/n)2 and substract this figure 

from ~f d /n. 
Substitute the fi gures in the formula and 

obtain the squa re foot. 
Multiply the square root by the size of the 

step intervai.42 

40 c1ark, QE.• cit., p. 425. 

41Ibid., p. 432. 

42Hillgoose, QE.· cit., p. 397. 
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The formula for the standard deviation is: 
..--------43 

= i[(fd 2/n) - (fd/n) 2 

The T-scale is based upon SD values of the dis­

tribution. Unlike the percentile scale, where the dis­

tances on the base line are close together near the 

mean and spread out at the extre mities of the distribu­

tion, T-scores are based upon equal distances on the 

base line of the normal curve. The T-score, named in 

honor of Terman and Thorndike, principle figures in 

the field of tests and measurement, was devised by 

William A. McCall of Colu mb ia University in the early 

l920's. 44 The advantage of the T-scores are that all 

scores are positive, that they use equal units and do 

not involve fractions and that an average score is worth 

50 points, (or halfway alon g a hundred-point scale). T­

scores are the most popular standard score used to re­

port test results being versatile and easily understood. 45 

Two other characteristics of T-scores are: 

l. One standard deviation on the raw-score 
scale is equal to ten units on the T­
score scale. 

2. T-Scores ex 45 nd from 3o-above and 3o-below 
the mean. 

43 Mathews, .Q_2_. cit., p. 34. 

44 stroup, .9..E.· cit., p. 69. 

45 Ibid., p. 70. 

46 Ibid., p. 70. 



The formula for findin g a T-score is : 

T = 50 + 10 ( X - M)/S D 

X = raw score 

M = mean 

SD = standard deviation 47 

The practical ran ge of T-scores is usually 60 with 

80 t he highest score and 20 t he lowest. The percent of 

scores t hat fall above 80 or below 20 on the T-scale is 

.27 %. 48 This means that normally out of 10 ,0 00 scores 

only 135 would score above 80 and 135 below 20 on t he T­

scale. 

There are t hree different c harts necessary for this 

study for eac h event of t he phy sical efficiency test. 

They are a distribution chart, T-scores and letter grades 

and a graph of t he curv e for med by t he fre quenc y distri­

bution. The distribution chart was com piled by estab­

lishin g an interval and tallyin g the numbe rs of scores 

for each interval. The T-score and letter grade chart 

was formed by usin g the T-score for mula foun d earlier 

in this chapter. The letter grades we re established and 

t his ex planation is in Cha pter III. The graph was es-

47 Ibid., p. 71. 
48 Bovard, 2.£.· cit., p. 393. 
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tablished by simply plottin g the frenquency of scores 

with the value of the interval shown in the distribution 

chart. 
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CHA PTE R V 

SUMMAR Y AND CONCL USI ON S 

It was the pur pose of t his stu dy to esta blish 

phy sical efficie ncy nor ms for fr es hm en bo ys at Sam 

Houston State Colle ge a nd to s ugge st uses for t he 

r esults. This tas k wa s att emp t ed by adm iniste rin g a 

physical fitness test to all fres hm en boys enrolle d in 

phy sical education class es at Sa m Houston State Colle ge 

an d co mp utin g t he r es ults. T-scores we re esta blishe d 

an d letter grades assi gne d for eac h ra w score. Th e 

me t hod us ed to obtai n da ta in t his stu dy was the Sa m 

Hous t on State Coll ege Phy sic a l Efficiency Test. 

The standardization of a ph ysical fitness test 

involves testin g s t ude nts and grou pin g data by use of 

ele mentary statistics, co mpa rin q local norms with na­

tional norms a nd de termi ni ng stre ngt hs and wea kness es 

of students teste d . Es t ablis hed norms for fr eshmen 

boys we re also co mp are d to t he norms esta blishe d for all 

students i n phy sic a l e ducation at Sa m Houston State 

Colle ge i n t he sc hool yea r 1965 - 66 (Ta ble XVIII). The 

national nor ms f or pull-u ps ar e s hown usin g pe rc entil e 

ran k instea d of T-scores. A T-score - pe rc e ntile conversion 

i s found in Append ix K. 



It was conclu de d fro m t hi s stu dy t hat: 

1. Sa m Housto n Sta te Colle ge fres hmen boys ar e 

not nota bl y wea k i n an y ar e a of phy sical fitness scored 

on t he Sa m Houston Sta t e Coll e ge Ph ysic a l Effici ency 

Test. Their scores a t t he 50 t h T-score we r e hi gh er 

t han t he national norms us e d in eac h event exce pt one. 

The score i n that ev en t wa s t he sa me as t he national 

norm. 

2 . For motivati ona l pu r po s es, t he nor ms fro m t he 

Sa m Houston Stat e Coll ege Phy sic a l Efficienc y Test s hould 

be post ed i n e ach de si gnate d a r ea us ed for phy sical fit­

ne ss t esti ng . 

3. The ave r aqe of t he l e tt e r gra de s sc or ed by 

eac h stu dent s ho ul d dete rmi ne a t l ea st one-fourt h of 

his phy sical edu cat i on gr ade. 

4 . A r e vi ew se s s i on f or instructors i n t he physical 

ed ucatio n activi t y pr ogra m s ho ul d be con duct ed e a ch se mes ­

te r to discu s s pro pe r me t hod s of proctori ng each event of 

the Sam Housto n St a te Coll ege Phy sical Efficiency Test to 

insure ma xi mum va li dity . 

5. Even t ho ugh t his s t udy is co mp let e , the aut hor 

f ee ls it is onl y a be ginni ng st e p in the investi gat i on of 

a physical fit ness t est. Further study is needed in this 

ar e a of phy sic a l ed uca t io n . 
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APPENDIX A 



TA BLE XIII 

*NAV Y STA NDARD PHYSICAL 
FIT NE SS TEST T-SCORES 

FOR PUSH -UPS 

T-Scores Push-ups T-Scores Push-ups 

80 54 47 26 

77 51 44 24 

74 48 41 23 

71 44 38 21 

68 41 35 20 

65 39 32 18 

62 36 29 l 7 

59 34 29 l 5 

56 32 26 14 

53 29 23 13 

50 28 20 l 2 

*Carl E. Will goose, Evaluation in 
Health Education and Physical Education--C-New 
York: McGraw-Hillc"ompany, Inc., 1961), p. 
434. 
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APPE NDIX B 



Sit-ups 

86 

84 

82 

80 

78 

76 

74 

72 

70 

68 

66 

64 

62 

60 

58 

56 

TABLE XIV 

*T-SCORES FOR TWO - MI NUTE 
SIT-UPS 

T-Score 

82 

77 

75 

73 

70 

69 

67 

66 

64 

61 

60 

58 

56 

54 

52 

50 

Sit-ups 

54 

52 

50 

48 

46 

44 

42 

40 

38 

36 

34 

32 

30 

28 

26 

24 

T-Score 

48 

46 

44 

42 

41 

39 

37 

35 

32 

31 

29 

28 

26 

23 

20 

16 

*I. F. Waglow, "A Scoring Table for 
Two-Minute Sit-Ups," Research Quarterly of 
the American Association for Health, PhysTcal 
Ecfucat1on and Recreat1on,-VOl. 23, March 1952, 
p. 111. 
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APPENDIX C 



TABLE XV 

*T-SCORES FOR THE VERTICAL JUMP TEST 
GIVEN TO COLLE GE MEN ON LARSO N' S 

MOTOR ABILITY TESTS 

T-Scores Raw Score T-Scores Ra\'1 Score 

78 

76 

74 

72 

70 

68 

66 

64 

62 

60.5 

59 

57.5 

56 

54 

52 

26. 0 

25.5 

25.0 

24.5 

24.0 

23.5 

23.0 

22.5 

22.0 

21. 5 

21 

20.5 

20.0 

19. 5 

19. 0 

50. 5 

49 

47 

45 

43.5 

42 

40 

38 

36. 5 

35 

33 

31 

29 

27 

25.5 

18. 5 

18.0 

1 7. 5 

17.0 

16 . 5 

16 • 0 

1 5. 5 

1 5 • 0 

14. 5 

14.0 

1 3. 5 

13.0 

1 2. 5 

12. 0 

11. 5 

*Leonard A. Larson, "A Factor Analysis of 
Motor Ability Variables ~d Tests, with Tests for 
College Me n, " The Research Quarterly, XII (October, 
1941), p. 501.-
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APPE ND I X D 



T-Score 

100 

95 

90 

85 

80 

75 

70 

65 

60 

55 

TABLE XVI 

*T-SCORES FOR THE STA NDI NG 
TRIPLE BRO AD J UM P 

Raw Score T-Score 

27 I 8 11 50 

27 IO II 45 

26I4 11 40 

25 I 8 11 35 

2 5 IO II 30 

24 I 4 11 25 

23 I 8 11 20 

23 IO II 1 5 

22 I 4 II 10 

21 I 8 11 5 

Raw Score 

21 IO II 

20 I 4 11 

19 I 8 II 

19 IO II 

18 I 4" 

1 7 I 8 11 

17 IO II 

16 I 4 11 

1 5 I 8 11 

15 IO 11 

*N. P. Neilson and Frederick Cozens, 
Achievement Scales~ Physical Education Ac­
ti viti es (New York: A. S. Barnes and Company, 
Inc., 1934), p. 104. 
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APPE NDIX E 



Percentile 

100 

95 

90 

85 

80 

75 

70 

65 

60 

55 

50 

TABLE XVII 

*PERCE NTILE SCORES FOR 
PULL-UPS FOR COLLEGE 

MEN AAHPER YOU TH 
FIT NE SS TEST 

Pull-ups 

20 

1 2 

10 

10 

9 

8 

8 

7 

7 

6 

6 

ercentile 

45 

40 

35 

30 

25 

20 

1 5 

10 

5 

0 

Pull-ups 

5 

5 

4 

4 

3 

3 

2 

1 

0 

0 

*American Association for Health, Physical 
Education, and Recreation, 11 AAHPER Physical Fitness 
Test Norms For College Students 11

, (Washington: NEA 
Publications, 1961), p. 2. 
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TABL E XV II I 

PHYSICAL EFFI CI ENCY SCORE S FOR MEN 
AT SAM HOU STO N STAT E COLLE GE 

FALL 1966 

0. 0. 
E E 

,- V) ::, V) ,- V) ::, V) 

V) u ,0 c.. --:, 0. QJ V) u ,u C. --:, 0. 
0. C: QJ (1) UC :::> QJ :::> s... 0. C: QJ QJ u 0. :::> QJ :::> 

:::>•,- (1) V') .,.. E I ,- -0 I QJ 0 :::> .,.. QJ V') .,.. E I ,- -0 I 
1 :::;: 0. .µ ::, .c 0. ,0 ,- -0 u I :::;: c.. .µ ::, .c 0.. ,0 ,-

.µ s... o s... --:, V) .,.. 0 ,- ,0 V') .µ s...o s... --:, V) .,.. 0 ,-
•r-N ::,(V') QJ ::, s... s... ::, s... I •r-N ::,(V') QJ ::, s... s... ::, 
V') co > a.. I- 0:. a.. t!J I- V') co > a.. I- co a.. 

l 7 . . ..... 3 1 5 I O II . . C 50 50 . . 19 . 0 " 30 21 I 9 11 7 
18 .. l O. 5 11 4 15 I 3 II . . 51 51 . . . .... 31 22 1 0 11 . . 
20 .. . . . . . 5 l 5 1 6 11 . . 52 52 1 8 19, 5 II . . . .... . . 
21 10 11 • 0 II 6 16 I 9 II .. 53 53 . . . .... 3 2 2 2 I 3 II 8 
22 . . ..... 7 . . . . . . . 54 54 . . 2 0 ,0 II 33 2 2 I 6 II . . 
23 .. 11 , 5 II 8 16 I O II . . C 5 5 55 . . 20 • 5 II 34 2 2 I 9 11 9 
24 11 12, 0 II 9 16 I 3 II .. 
25 .. . . . . . . . 16 I 6 II . . 

I 2 6 .. l 2. 5 II 10 1 6 I 9 II . . B 56 56 l 9 . .... 35 23 IO II . . 
27 . . ..... l l 17 I O II . . 57 5 8 . . 21 , 0 II 36 2 3 I 3 11 . . 
28 l 2 13, 0 II l 2 l 7 1 3 11 . . 5 8 59 . . ..... 37 23 I 6 11 10 
29 .. 13, 5 II 13 17 I 6 II . . 59 60 . . 21 I 5 II 3 8 2 3 I 9 11 . . 

6 0 61 20 22, 0 II .. 24 1 0 11 l l 
61 62 . . ..... 39 . . . . . . . 

30 . . . .... 14 17 I 9 II . . 62 63 .. 2 2, 5 II 4 0 24 I 3 11 . . 
31 l 3 14, 0 II l 5 . . . . . . . 63 64 21 ..... 41 24 I 6 11 l 2 
33 . . . .... 16 1 8 I O II . . 64 65 .. 2 3 • 0 II 42 24 1 9 II . . 
34 . . 14 • 5 II . . 18 I 3 II l 65 66 . . ..... 43 25 IO II l 3 
35 . . . .... l 7 1 8 I 6 II . . 6 6 67 . . 2 3 • 5 II 44 2 5 I 3 11 .. 
36 14 15 • 0 II 18 18 I 9 11 . . B 67 68 22 24 .o II 45 25 I 6 11 .. 
37 .. 15, 5 II 19 19 IO 11 2 
3 8 .. . .... 20 19 I 3 II . . 
39 . . 16, 0 II 21 19 I 6 II 3 A 6 8 70 . . ..... 4 6 2 5 1 9 II 14 
40 15 . . . . . 22 l 9 1 9 11 . . 6 9 71 . . 24. 5 11 . . 26 IO 11 .. 
41 . . 16 , 5 II 23 2 0 I O II . . 70 7 2 23 . . . . . 47 ..... l 5 
4 2 . . l 7. O II 24 . . . . . 4 71 73 . . 2 5, 0 II 4 8 2 6 I 3 II .. 

72 74 . . 2 5 , 5 II 4 9 2 6 I 6 II .. 
73 7 5 . . ..... 50 2 6 I 9 II l 6 

43 16 . . . . . . . 2 0 I 3 11 . . 74 7 6 24 26 , 0 II 51 27 IO II .. 
45 . . l 7. 5 II 25 20 I 6 II 5 7 5 77 . . ..... 5 2 2 7 I 3 II l 7 
46 . . . .... 2 6 20 I 9 11 . . 76 7 8 . . 2 6 . 5 11 53 2 7 I 6 11 .. 
47 . . 18 , 0 II 27 21 I O II . . 77 79 . . . . . . . . . 2 7 I 9 11 .. 
48 l 7 ..... 2 8 21 I 3 II 6 7 8 80 25 2 7 • 0 II 54 2 8 IO II 1 8 
49 . . 18 , 5 II 2 9 21 I 6 II . . 79 8 1 . . 2 7, 5 II 55 2 8 I 3 11 .. 
50 . . 19 , 0 II 30 21 I 9 II 7 \ 80 83 . . . . . . . 5 6 ..... l 9 
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TABLE XIX 

T-SCORES AND LETTER GRADES FOR 
FRESH MEN BOYS ON SA M HOUSTON 

STATE COLLEGE PHYSICAL 
EFFICIENCY TEST 

FALL 1966 

0.. 0.. 
E E 

V) ,- V) ::I V) Vl ,- V) ::I V) 
(!) V) V) u /0 0.. '":> 0.. (!) V) V) u /0 0.. ~ 0.. 
s... O.. t: (lJ (lJ u 0.. ::::) (lJ :::, s... 0.. t: (!) (!) u 0.. :::, (!) :::, 

(I) 0 :::, .,.... (lJ V) .,.... E I ,- -c:, I (lJ 0 :::, .,.... (lJ V) .,.... E I ,- '"Cl I 
-0 u 1 ::;: 0.. .µ ::I .c c.. /0 ,- '"Cl u I :::E: 0.. .µ ::I .c 0.. /0 ,-
ro V) .µ s... o s... '":> V) .,.... 0 ...... /0 V) .µ s... o s... '":> Vl .,.... 0 ,-
s.. I •r-N :::I M (lJ ::I s... s... ::I s... I •r- N ::I CV') (lJ ::I s... s... ::I 

(.!) I- V) C'.) > Cl.. I- ca Cl.. (._', I- V) ca > Cl.. I- ca Cl.. 

A 80 75 31 .. . . 28 I 9 11 19 C 50 56 18 . . . . 22 IO II . . 
79 74 . . .. . . 28 1 6 II . . 49 56 . . . . 34 21 I 9 II . . 
78 73 30 29 II . . 28' 3 11 .. 48 55 17 21 11 . . 21 I 6 II 7 
77 73 . . . . 48 28 IO II 1 8 47 54 . . . . 33 ..... . . 
76 72 . . .. . . 27 1 0 11 . . 46 54 . . . . . . 21 1 3 II 6 
75 72 29 . . 47 . .... 1 7 45 53 16 20 11 32 21 IO II .. 
74 71 . . 28 11 . . 27 I 6 11 . . C 44 53 . . . . . . ..... . . 
73 70 28 .. 46 27 I 3 11 . . 
72 70 . . .. . . 27 IO II 16 
71 69 27 - 2 7 II 45 26 I 9 11 . . D 43 52 1 5 .. 31 20 I 6 11 5 
70 69 . . . . . . 26 I 6 11 15 42 51 . . . . . . 20 I 3 11 .. 
69 68 . . . . 44 26 I 3 11 . . 41 51 .. 19 II 30 20 I 0 11 4 

A 68 68 26 . . . . 26 IO II . . 40 50 14 . . . . 19 I 9 II .. 
39 49 13 . . 29 19 I 6 II .. 
38 49 . . . . . . ..... 3 

B 67 67 . . 26 II 43 25 I 9 11 14 37 48 . . 18 II . . 19 I 3 11 .. 
66 66 25 . . . . . . . . . . 36 48 12 . . 28 18 I 9 11 .. 
65 65 42 25 1 6 . . 35 47 . . . . .. 18 I 6 II 2 . . . . 
64 65 24 .. . . 25'3 13 

I 
34 46 11 . . 27 . . . . . .. 

63 64 25 II 41 25'0 33 45 . . 17 II .. 18 I 3 II 1 . . . . 
62 64 23 24'9 1 2 D 32 45 10 . . 26 18 IO II .. . . . . 
61 63 . . . . 40 24 1 6 .. 
60 62 . . 24 11 . . 24'3 .. 
59 62 22 39 24'0 11 F 31 44 . . . . . . 17 I 9 11 .. . . 17 II 6 II 0 58 61 23'9 30 44 .. 16 II 25 . . . . . . . . 17 I 311 

57 61 21 38 23'6 29 43 9 . . . . .. . . . . 
24 17 II O II B 56 60 23 11 10 28 43 . . . . .. . . .. . . . . . 

27 42 8 . . . . 16 I 9 II .. 
26 41 . . 15 II 23 . . . . . .. 

C 55 59 20 37 23 I 3 11 25 41 7 . . . . 16 I 6 II .. .. . . 
22 16 I 3 II 54 59 23 IO II 9 24 40 . . . . .. .. . . . . 16 IO 

11 

53 58 36 22 I 9 11 23 39 6 . . .. .. .. . . .. 14 II 21 15 I 9 II 52 57 19 22 11 22 I 6 11 22 39 .. .. .. . . 15 I 6 II 51 57 35 22 I 3 11 8 21 38 . . . . .. .. .. . . 20 15 I 3 11 ~c 50 56 18 22 IO II F 20 38 . . .. .. . . . . . . 
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TA BLE XX 

*AVERA~E WE I GH T FOR MEN 
AGE 20 

He i qh t \✓ e i gh t 

60" 122 

61 " 125 

6211 128 

63 II 132 

64 ,, 1 36 

5511 139 

66 \I 142 

6 7" 145 

63" 149 

69" 153 

7G II l 5 7 

7 l " l 6 l 

7 2 II 166 

7 3" 1 70 

7 4" 174 

7 5" 17 8 

76" 1 81 

*Harol d S . Di eh l, He a lt hful Livin g ( New Yor k : 
McGra w- Hi ll Co mpa ny , 1964 ), p. 11 6 . 
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TP1B LE XXI 

*CO NVERSI ON TA BLE OF PER CE TIL E RAr KS I NTO T-SCORES 

(Base d on App roxi mate Stan dar d De viation Va lu es) 

Percentile T-Scor es Perc en til e T-Sc ores 

99 . 9 80 85 60 

99 . 7 5 78 84 60 

99 . 5 76 83 59 . 5 

99 . 25 75 82 59 

99 . 0 74 81 59 

98 . 5 72 80 58 . 5 

98 70 79 58 

97 69 78 58 

96 68 77 57 . 5 

95 6 7 76 57 

94 66 75 56 

93 65 74 56 

92 64 73 56 

91 63 72 55 . 5 

90 62 . 5 71 55 

89 62 70 55 

88 61. 5 69 54 . 5 

87 61 68 54 . 5 

86 60 . 5 67 54 

87 
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TAB LE XX I (c ont i nued ) 

Pe rce ntile T-Sc ores Percent il e T-Scores 

66 54 45 48 . 5 

65 53 . 5 44 48 

64 5 3. 5 43 48 

63 53 42 47.5 

62 53 41 47.5 

61 52 . 5 40 47 

60 5 2 . 5 39 47 

59 52 38 46.5 

58 52 37 46 . 5 

57 52 36 46 

56 51. 5 35 46 

55 51. 5 34 45 

54 51 33 4 5 . 5 

53 51 32 45 

52 50 . 5 31 45 

51 50 30 44.5 

50 50 29 44.5 

49 50 28 44 

48 49 . 5 27 44 

47 49 26 43.5 

46 49 25 43 



Per centile 

24 

23 

22 

21 

20 

19 

18 

l 7 

16 

15 

14 

l 3 

l 2 

11 

10 

TAB LE XXI (co ntinue d) 

T- Scores 

43 

42 . 5 

42 

42 

41. 5 

4 1 

41 

40 . 5 

40 

40 

39 

38 . 5 

38 

37. 5 

37 

Pe rc en ti l e 

9 

8 

7 

6 

5 

4 

3 

2 

l • 5 

l. O 

• 7 5 

. 5 

• 2 5 

• 1 

T-Scores 

3 6 

35 

34 

33 

32 

31 

30 

29 

28 

26 

25 

24 

22 

20 

*P hili p A. Smithe lls an d Peter E. Ca me ro n , 
Principles .2.i. Evaluat i on .i.i!. Phys ic a l Educat i on 
( New Yor k : Ha r per & Brot he r s, Pub li she rs , 1962 ), p . 
226. 
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