
University of Montana University of Montana 

ScholarWorks at University of Montana ScholarWorks at University of Montana 

Graduate Student Theses, Dissertations, & 
Professional Papers Graduate School 

1958 

A comparison of arm and shoulder strength of college men today A comparison of arm and shoulder strength of college men today 

with that of college men sixteen years ago with that of college men sixteen years ago 

Jack K. Nelson 
The University of Montana 

Follow this and additional works at: https://scholarworks.umt.edu/etd 

Let us know how access to this document benefits you. 

Recommended Citation Recommended Citation 
Nelson, Jack K., "A comparison of arm and shoulder strength of college men today with that of college 
men sixteen years ago" (1958). Graduate Student Theses, Dissertations, & Professional Papers. 6307. 
https://scholarworks.umt.edu/etd/6307 

This Thesis is brought to you for free and open access by the Graduate School at ScholarWorks at University of 
Montana. It has been accepted for inclusion in Graduate Student Theses, Dissertations, & Professional Papers by an 
authorized administrator of ScholarWorks at University of Montana. For more information, please contact 
scholarworks@mso.umt.edu. 

https://scholarworks.umt.edu/
https://scholarworks.umt.edu/etd
https://scholarworks.umt.edu/etd
https://scholarworks.umt.edu/grad
https://scholarworks.umt.edu/etd?utm_source=scholarworks.umt.edu%2Fetd%2F6307&utm_medium=PDF&utm_campaign=PDFCoverPages
https://goo.gl/forms/s2rGfXOLzz71qgsB2
https://scholarworks.umt.edu/etd/6307?utm_source=scholarworks.umt.edu%2Fetd%2F6307&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarworks@mso.umt.edu


A CCMPARISON OF ARM AND SHOULDER STRENGTH OF 
COLLEGE MEN TODAY WITH THAT OF 
COLLEGE MEN SIXTEEN YEARS AGO

by
JACK KIMBERLY NEISON 

B,A, Montana State University, 195U

Presented in partial fulfillment 
of the requirements for the degree of 

Master of Arts

MONTANA STATE UNIVERSITY 
1958

Approved by:

CHAIRMAN, BOARD OF EXAMINERS

DEAN, GRADUATE SCHOOL

2 1 iggg

DATE

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



UMl Number: EP37108

All rights reserved

INFORMATION TO ALL USERS 
The quality of this reproduction is dependent upon the quality of the copy submitted.

In the unlikely event that the author did not send a complete manuscript 
and there are missing pages, these will be noted. Also, if material had to be removed,

a note will indicate the deletion.

UMI*
Dissertation Publishing

UMI EP37108

Published by ProQuest LLC (2013). Copyright in the Dissertation held by the Author.

Microform Edition ©  ProQuest LLC.
All rights reserved. This work is protected against 

unauthorized copying under Title 17, United States Code

ProQuest*
ProQuest LLC.

789 East Eisenhower Parkway 
P.O. Box 1346 

Ann Arbor, Ml 48106 - 1346

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



&-2C.C&

TABLE OF CONTENTS

CHAPTER PAGE

INTRODUCTION .............................................  1

I. THE PROBLEM AND DEFINITIONS OF TERMS USED................  5

Purpose of the Study................................  6
Basic Assumptions..................................  6
Definitions .......................................  7
Limitations of the Study............................  8
Need for the Study  ..................... 9

II. REVIEW OF THE LITERATURE................................ 11

III. PROCEDURES OF THE STUDY.................................. 17

IV. ANALYSIS OF THE D A T A ....................................21

Comparison of Chinning Performance ................... 21
Comparison of Dipping Performance ................... 2$

Comparison of Push-Up Performance .................  , 27

V. SUMMARY AND CONCLUSIONS................................ 31

BIBLIOGRAPHY................................................... 35

APPENDIX..................................................... 37

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



LIST OF TABLES

TABLE PAGE

I, Statistical Data of Each Test Group for Chinning.......... 22

II. Comparison of the Four College Groups of About l6
Years Ago with the 19^8 Montana Group in Chinning . 2$

III. Statistical Data of Each Test Group for Dipping.......... 2$

IV. Comparison of the Three College Groups of About 16
Years Ago with the 19^8 Montana Group in Dipping. 27

V, Statistical Data of Each Test Group for Push-Ups . . . . . .  28

VI. Comparison of the Two College Groups of About 16
Years Ago with the 1958 Montana Group in Push-Ups . . . . .  29

ii

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



INTRODUCTION

'•Flaccid, flabby, soft and weak,"^ was a typical description of
American youth provided ty coaches at the Annual N.G.A.A, gymnastic
championships in April, 19$8 at Michigan State University. Charles P.

2Pond, Illinois gymnastics coach, made this assessment:
It's not the fault of the youngsters. It's just that 

there's not enough emphasis in our school programs on 
physical fitness. I've had football players come to my 
classes who couldn't even chin themselves once.

The President of the United States has become concerned over the
fitness of the Nation's youth, and has established a Council on Youth
Fitness headed by the Vice President and including five Cabinet
officers.^ In addition, the President has appointed a commission of
120 leading citizens to lay out a plan in an attempt to reverse the
trend toward softness among young people in this country.

This increasing concern at Federal level over the fitness of
American youth was initiated by a report on the results of the Kraus-
Weber Test^ designed to determine minimum muscular fitness, given to
U,261+ United States school children and to approximately 3,000 European
children of the same age group. The results showed that 57.9 per cent

1Associated Press Dispatch, The Missoulian (Missoula, Montana), 
April 13, 1958.

2Loc, cit,
"Is American Youth Physically Fit?" U.S. News and World Report. 

li.3*66, August 2, 1957.
^Loc. cit.
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2
of the American children failed to meet the minimum muscular fitness 
standards, and all but 8,7 per cent of the European children passed the 
test with flying colors,

Kraus,^ associate professor of physical medicine and rehabilita
tion at New York University, and Prudden,^ a physical training expert, 
warn parents that their children who are taken to school in buses, 
chauffeursd to activities, freed from muscle building chores, and 
entertained in front of television sets are getting soft and flabby.

The Surgeon General^ of the United States Army reports that in 
the period of six and one-half years starting from July 1, 19^0, U,7 
million draft registrants were examined by the armed forces at induc
tion centers. Of these youths examined, an alarming total of 1,6 
million, almost exactly one-third, were found to be unfit for military 
duty.

On the other hand, there are many experts who contend that there 
is very little difference between the physical fitness of the youth

Qtoday with the youth of yesterday, Karpovich, an M.D. and professor 
of physiology, does not believe the test that was given to the United 
States and European children was a valid test of physical fitness.

"^"Muscular Fitness and Health,’» The Journal of Health, Physical 
Education, and Recreation, 2lt; 17-19, December, 19$3,

^Loc, cit,
7«Is American Youth Physically Fit?" U,S, News and World Report, 

13:69, August 2, 1957. ---
®Ibid., p, 72.
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3
Bauer,^ director of the bureau of health education of the Ameri

can Medical Association and a member of the President's citizens ad
visory commission on youth fitness, does not agree with those who say 
the American youth is soft. "When you put American youth to the test,
American youth comes through , , , it has never failed, and I don't

10believe it's going to fail now,"
Many medical officers in the armed forces say that the men 

entering the service get "hard as nails" in a short period of train
ing, McCloy^^ contends that almost none of the rejections from draft 
into the Armed Services is attributable to lack of physical condition. 
He maintains that any normal man can be conditioned in a matter of a 
few weeks,

1 PThe Vice President of the United States states that we are not 
a nation of softies, but could become one if proper attention is not 
given to the trend of our times toward the invention of all sorts of 
work-saving gadgets and neglect of the opportunity for normal, health- 
giving exercise.

"President's Conference on Fitness of American Youth," The 
Journal of Health, Physical Education, and Recreation, 27:8-10, Sept
ember, 1^6,

^^Loc, cit,
H. McCloy, "The Significance of Draft Statistics," The 

Physical Educator, 1&:L7-L9, May, 1958,
^^"President's Conference on Fitness of American Youth," The 

Journal of Health, Physical Eduction, and Recreation, 27:10. Septem
ber, 195^
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In summary, although there is broad agreement that the fitness 
of American youth should be a matter of national concern, there is 
considerable debate over just how fit, or unfit, this country's youth 
really are.
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CHAPTER I

THE PROBIEM AND DEFINITIONS OF TERMS USED

In view of the recent and growing concern and controversy over 
whether American youth are growing weaker, the author felt that re
search was needed which might confirm or reject this presumption, A 
statistical comparison of performance of modern youth on physical fit
ness test items with performances of similar groups in the same items 
some years back might bring forth evidence of a changing status in 
fitness.

A problem faced by the author was to determine what factors of 
fitness should be considered and what devices could be used to measure 
these factors. These measuring devices would have to be the same as 
those used in any previous tests in order to make statistical compari
sons reliable.

Study of the literature revealed that authorities consider 
muscular strength to be a vital factor in physical fitness, Larson 
and Yocum^ state that "muscular strength is an important component of 
physical fitness for normal daily living," The following is an

Leonard A, Larson and Rachael D, Yocum, Measurement and 
Evaluation in Physical, Health, and Recreation Education (St, Louis; 
C, V, Mosby Company, 19$l), p, 100.
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excerpt from Clarke's book on the Development of the Sub-Strength 
2Individual.

Extensive studies of sub-strength individuals during 
the past quarter-century have shown unmistakably the basic 
relationship of adequate strength to organic functions: to
stamina for long continued activity; to proper mental atti
tudes, to good social relationships; in fact to almost every 
desirable phase of mental health, physical fitness, and 
social efficiency.

Study of the literature also revealed that measures of arm and
shoulder strength have been frequently used in strength testing and
physical fitness testing. Chinning, dips, and push-ups have been
commonly used to determine such strength. Considering the availability
of data pertaining to these strength factors of fitness, the author
proceeded to seek a comparison of performances in chinning, dips, and
push-ups, using records on present-day college men and records on
college men as far back as data could be secured.

Purpose of This Study, The purpose of this study was to compare
the results of arm and shoulder strength tests given to male students
in physical education classes at Montana State University in 19^8 with
results of the same test items that were included in college physical
fitness tests of l5 to 10 years ago in an attempt to test the hypothesis
that American male adults are growing weaker,

Basic Assumptions, This study proceeded on the assumption that
arm and shoulder strength is a component of total strength and has a

2H, Harrison Clarke, Development of the Sub-Strength Individual 
(St, Louis: Fred Medart Products Inc., 1901), p. 100,
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relationship to physical fitness. Clarke^ states that body strength 
reflects the basic fitness status of the body.

It was assumed that the published results of previous tests 
provided reliable data. For this study it was assumed that the groups 
of male college students were similar as to age, school experience, and 
physical education backgrounds. This study assumed that the test items 
used were valid measures of arm and shoulder strength and endurance, 
and that the testing procedure, techniques, and equipment used were 
similar enough to provide a valid comparison between the various test 
groups.

Definitions.
Montana State University Students, Freshman and sophomore male 

students enrolled in the required physical education program at Montana
State University, Spring Quarter, 19^8,

Arm and Shoulder Strength, For this study these terms indicate 
the degree of ability of the arm and shoulder flexor and extensor 
muscles to raise the body weight and propel it upward. It includes the 
strength of the hand, wrist, and forearm.

Endurance, This is considered as the ability to continue 
successive performance of muscular strength and/or power at a maximum 
rate of speed over an unlimited time span,^ Chine, dips and push-ups
were considered items of muscular endurance in this study.

^Ibid., p. 3.
^Larson and Yocum, og, cit,, p, 78,
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Fitness. For this study, this term refers to the status or 

degree of development of the physical condition of the upper arms and 
shoulders•

Critical Ratio. The relationship of the obtained difference 
between two scores and the standard error of the difference.

Level of Significance. In this study the .01 level and above 
are considered as significant, the ,01 level meaning that 99 times out 
of 100 times, the difference between the two factors being compared is 
an actual difference and not due to chance. The ,01 level is indicated 
by a critical ratio of 2»$8,

Limitations of the Study, This study was limited to the use of 
three test items, chinning, dips, and floor push-ups, as the means for 
determining the strength and endurance of the arms and shoulders. It 
was recognized that arm and shoulder strength is only a part of total 
strength and no attempt was made to determine the total strength of an 
individual or total fitness.

The author realized that certain factors such as effort, circu
latory-respiratory organic condition, body-build factors, and total 
strength influence performance in strength tests, but these factors 
were omitted in this study as being either too extensive or too 
difficult to measure.

This study recognized that the Montana students' backgrounds and 
experience might be somewhat different than college men of more urban 
areas.

It was recognized that a IS to 18 year span was not a suffi
ciently great length of time to indicate a real change in physical

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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fitness status, however, this study was limited to using those studies 
in which statistical data was available.

The level of significance applied to differences between groups 
in this study was taken at the .01 level. This would mean that a 
difference between two groups would be significant, that is, not due to 
chance, if this difference was at the ,01 or higher level of confidence.

Need for the Study. The introduction to this study indicates 
the increasing concern over the evidence of declining strength of 
American youth. However, the statements made are often merely opinions, 
without substantiation.

The author felt more research was needed on the fitness status 
of the arms and shoulders. The lack of strength in the arms and 
shoulders has been found to be the greatest weakness of the American 
male, as indicated by Karpovich and Weiss.^

It may be concluded that personnel entered the Army Air 
Forces in fairly poor condition . . .  the men were found to 
be lacking in running speed and endurance, and endurance of 
the abdominal muscles, but were most deficient in arm and 
shoulder strength.

Physical Education instructors, coaches, teachers, and all 
persons concerned with the development of youth need specific statisti
cal information for the purpose of pupil guidance. The information as 
to the individual strength status would be of value as a guide in the 
selection of benefiting activities for the individual students. Those

^Peter V. Karpovich and Raymond A, Weiss, "Physical Fitness of 
Men Entering the Army Air Forces," The Research Quarterly. 17î192. 
October, 19U6,
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concerned with teaching physical education can use the information for 
the evaluation of the existing programs of instruction.
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CHAPTER II 

REVIEW OF THE LITERATURE

Muscular strength underlies most of our daily activities. 
Therefore, strength testing becomes important to the teacher concerned 
with the development of this strength if they are to effectively accom
plish their work. Strength testing is not a modern technique, Gure- 
ton^ cites evidence of strength testing as early as 1702, by De la Hire 
and Amontons,

pIn America Sargent first worked out his strength test idea in 
1873 at Yale while he was still a medical student and later developed 
it in more detailed fashion at Harvard, beginning about I88O, His 
original plan in measuring strength *was to test the efficiency of men 
in handling their weight by their arms as a preliminary qualification 
for proficient work in gymnastics,”  ̂ He concluded that it was capacity 
for physical performance and not size alone which would be of the great
est practical value and that tape measurements really did not tell much.

Thomas K, Cureton, Physical Fijbness Appraisal and Guidance 
(St, LouisÎ C, V, Mosby Company, 19li7l, p. 3h6,

Dudley A, Sargent, "Twenty Years Progress in Efficiency Tests,” 
American Physical Education Review, l 8 i k $ 2 , October, 1913,

^Loc, cit.
11
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Bovard and Cozens^ cite the work of Rogers who scientifically 

showed that such tests were valid as measures of general athletic 
ability and can be used readily to classify boys for purposes of 
competition.

To assure a better understanding of this study, it must be 
pointed out that the author sought to uncover studies which would date 
back as early as possible in order to provide a more significant com
parison. The greater the span in years between tests, the more sound 
would be any conclusions concerning changes in physical fitness status. 
Numerous text books and periodicals were investigated by the author. 
Every issue of The American Physical Education Review from 1905 to 1929 
was consulted as were the early and recent publications of The Research 
Quarterly.

A review of the literature failed to find tests that dated back 
beyond 191+0 which gave sufficient statistical information to provide a 
valid comparison. Tests were found which were administered 1+0 to 50 
years ago but the data provided were insufficient for use in this 
study.^ In several instances, only average performance was indicated 
with no evidence of how the scores deviated from average. In other 
instances the test groups were not similar.

klohn F. Bovard and Frederick ¥, Cozens, Tests and Measurements 
in Physical Education (Philadelphia: W, B. Saunders Company, 1930),
p. 21.

^Jay W, Beaver, An thro pome try and Physical Examination (New 
Haven, Conn: Curtiss-Way Company, 1909), p. 68 and George L. Meylan,
"The Value of Physical Examinations of College Students," American 
Physical Education Review, 13:250-252, April 1908,
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Cureton^ administered a motor fitness test consisting of chin

ning, dipping, and the vertical jump to all service classes for men at 
the University of Illinois during I9I4O-I4.I and again during 19Ll-h2.
His purpose for testing was for the computation of improvement in these

7items of motor fitness and also in the Larson Composite Score to show 
the influence of physical education on the motor fitness of young men. 
In the two school years, approximately 2,600 male physical education 
students were tested. Gross improvements were noted in all events, and 
were associated with the concomitant conditioning work experience in 
physical education courses and physical fitness clinic,

g
In 19h2 Bookwalter set up a measurement program for physical 

education activities at Indiana University to evaluate the new physical 
fitness program brought about by World War II, A survey of existing 
factor analysis studies was made prior to setting up the measurements 
program. From them it was disclosed that the prime essential factor in 
determining successful performance in physical education activities is 
strength. The items chosen for measuring the strength of the arms and 
total body were chins, dips, push-ups and the Larson Dynamic Strength 
Test. A total of 1,008 students were given the test. One of the

Thomas K, Cureton, "Improvement in Motor Fitness Associated with 
Physical Education and Physical Fitness Clinic Work," The Research 
Quarterly, ll̂ î 153-157, May, 19^3.

7Leonard A, Larson, "A Factor and Validity Analysis of Strength 
Variables and Tests with a Test Combination of Chinning, Dipping, and 
Vertical Jump," The Research Quarterly. 11:82-96, December, 19U0.

6Karl W, Bookwalter, "A Critical Analysis of Achievements in the 
Physical Fitness Program for Men at Indiana University," The Research 
Quarterly, lii:l81i-193. May, 19ii3.
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conclusions of the testing program was that strength was gained rapidly 
between test periods due to conditioning but was below standard in the 
upper shoulder girdle work. One recommendation was for more activities 
to be included in the program for the development of the arms and 
shoulders,

Hughes^ presented an analysis of the results of a series of 
physical performances given at the University of Michigan in 19U2. The 
report was concerned with the test results of the physical conditioning 
program in operation at that institution. "The purpose of the tests 
was to obtain data which would permit an appraisal of the amount of 
change in physical performance with the inference that these changes 
would be attributable to activities which constitute the program and 
would provide an estimate of the progress toward better or adequate 
physical condition,

A group of l,lUl male students was tested at the beginning and 
end of a 16 week period and the results were compared. The results 
showed an average gain of approximately 20 per cent in all events. The 
events used to measure arm and shoulder strength and endurance were 
chins and floor push-ups.

9Byron 0, Hughes, "Test Results of the University of Michigan
Physical Conditioning Program June 1 5 -- -- September 26, 19li2," The
Research Quarterly, 13s Ii98-511, December, 19ii2.

^°Ibid. p, k89.
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At the College of the City of New York in 19U3j W i l b e r c o n 

ducted a study of physical fitness indices as measured by two programs 
of physical education: the sports method and the apparatus method.
The study was concerned with measuring each individual's physical fit
ness in terras of the test selected, at three different periods, and of 
taking these differences for each method and comparing them with each 
other for improvement and rate of change.

The test battery consisted of seven items. Arm and shoulder
girdle strength was measured by the number of chins on the horizontal
bar and the number of dips on the parallel bars, A total of 366 male
students were used in this investigation.

The conclusions reached showed superior improvement by the sports 
method over the apparatus method in the total physical fitness, as 
measured by the items in this study,

Yale University^^ conducted a ten-year study of physical fitness 
of their undergraduates from 19^7-1956. Approximately 10,000 students 
were tested. Pull-ups, push-ups, fence-vault, sit-ups, standing broad 
jump, and vertical jump comprised the test battery. Averages of these 
test items were available on over 3,000 Army, Navy, and Air Force 
trainees who had been stationed at Yale during World War II, The 
approximate average scores achieved by these men at the start of their

Ernest A, Wilber, "A Comparative Study of Physical Fitness 
Indices as Measured by Two Programs of Physical Education: the Sports
Method and the Apparatus Method," The Research Quarterly. II4.: 326-332, 
October, 19U3*

12T, E, Erwin Blesh and Alfred E, Scholz, "Ten-Year Survey of 
Physical Fitness Tests at Yale University," The Research Quarterly, 
28:321-326, December, 1957.
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training period were used as the standard for the entering male freshmen 
for passing the test. This study could not be used for comparison, as 
it did not list the standard deviations.

In an unpublished Master's thesis, Anderson^^ presented a study 
on the comparison of the physical fitness status of athletic award 
winners and non-athletic award winners at Montana State University in 
19^6. The Rogers Strength Test, which includes chins and dips, was 
employed for the testing.

From the preceding literature, the Illinois, Indiana, Michigan, 
and College of the City of New York studies provided means and standard 
deviations of their test results, which could be used for comparison 
with the present day Montana students.

l^George R. Anderson, "A Study of the Physical Fitness Status of 
a Selected Group of Male Freshmen and Sophomore Students at Montana 
State University 1956,” (unpublished Master's thesis, Montana State 
University, Missoula, 1956.)
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CHAPTER III

PROCEDURES OF THE STUDY

This study was primarily concerned with the determining of the 
arm and shoulder strength and endurance of a selected group of students 
at Montana State University, and the comparison of the results of these 
tests with results obtained by similar groups at other colleges approxi
mately 16 years earlier. The comparison was to be used in an attempt to 
test the hypothesis that American youth are growing weaker.

Chinning, dipping, and floor push-ups were used to determine the 
strength and endurance of the arms and shoulders, as these items were 
found to have high validity in measuring these factors by consensus of 
authorities. In selecting test items for an Army Air Force physical 
fitness test, Larson^ administered many test items to a representative 
sample of AAF personnel. The tests were intercorrelated, and each was 
correlated with the criterion measure, which was the sum of all tests. 
The results showed that, as indicators of physical fitness and muscular 
endurance of the arms and shoulders, chinning, with a ,6LL7 correlation, 
dipping, ,6323, and floor push-ups, ,1;970, correlated highest. All the 
studies used for comparison included two or all of these test items for 
measuring arm and shoulder strength.

After selecting the test items, a plan for administering the 
tests to Montana State University students was developed, A sheet was

^Leonard A, Larson, "Some Findings Resulting From AAF Physical 
Training," The Research Quarterly, lb:lL8, May, I9U6,

17
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prepared which provided for recording information concerning the student

2and for the recording of test scores*
A trial test was organized and administered to a small class to 

determine the best testing station arrangement, the maximum number of 
students that could be tested during a single class period, and any 
changes which would aid in the explanation, demonstration, administra
tion of the test, and scoring.

Due to the strenuous muscular activity and maximum endurance 
called for by each test item, it was decided to give only one event 
each day. This eliminated the necessity of giving tests in any specific 
order.

Each group tested comprised a separate class taken from the re
quired physical education program at the University, Class periods 
were approximately minutes in length. It was found by the trial 
test that about 30 students could be tested in ten minutes. Two 
students could be tested at the same time on the chinning bar and also 
on the parallel bars. Because the classes were of different sizes, it 
was possible to schedule more than one class for some of the testing 
sessions.

The author supervised all of the testing personally. When the 
author did not administer the test personally, he met with the class 
instructor prior to the day of testing. Information sheets, and the 
directions for their completion and the administering of the test were 
given to the instructors.

2See Appendix.
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During the scheduled testing periods, the testees were orientated 

as to the purpose of the test and procedure to be followed, A demon
stration of the event being tested was given to assure complete under
standing as to the proper execution of each event by the testees.

Persons participating as testers, besides the author, were 
physical education department staff members and student instructors.
The entire testing program required a total of seven days; this included 
make-up sessions for absentees. The complete test was administered to a 
total of 36S students.

After the administration of the tests, the test results were 
tabulated in terms of the range, mean, standard deviation, and standard 
error of the mean for the Montana State University college men in each 
event. The mean, standard deviation, and standard error of the mean 
were determined by using the statistical methods outlined by Garrett,^

It was the purpose of this study to compare the test results of 
Montana State University students with results of the same test items 
obtained from similar test groups of male college students approximately 
16 years ago. Statistics were available on test results of students of 
the University of Illinois, University of Michigan, Indiana University, 
and the College of the City of New York,

In the comparison of the test results, the following steps were 
carried out: the author first determined the standard error of the
mean of each test group. The standard error of the difference between 
the mean of the Montana students and the mean of each of the other test

-^Henry E, Garrett, Statistics in Psychology and Education (New 
York: Longmans, Green and Company, 1^8), pp.
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groups was then calculated. The critical ratio between the observed 
difference between the means for each of the paired groups and the 
standard error of the difference was computed and evaluated in terms of 
the ,01 level of confidence in order to determine whether the existing 
difference between groups was real or perhaps due to chance.

Finally, on the basis of evidence revealed in the comparisons, 
the author sought to determine whether the hypothesis, that American 
men are growing weaker, could be supported or discounted with regard 
to the items in this study.
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CHAPTER IV

ANALYSIS OF THE DATA

In analyzing the data, the author compiled the statistical data 
of the four studies that were to be used for comparison with the Montana 
group. These test groups were of the University of Illinois, Indiana 
University, the University of Michigan, and the College of the City of 
New York, All of these studies provided information concerning the 
number of students tested, the mean, and the standard deviation for 
each test item used in their study,

I. COMPARISON OF CHINNING PERFORMANCE 
The author compared the chinning performance of the Montana 

State University students with each of the four test groups. The mean, 
standard deviation, and standard error of the mean of each group is 
shown in Table I,

21

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



STATISTICAL DATA
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TABLE I 

OF EACH TEST GROUP FOR CHINNING

COLLEGE
GROUP

MEAN STANDARD
DEVIATION

STANDARD
ERROR

Montana (1958) 6.30 3.I42 .179
Illinois (19140) 7.37 3.18 .063
Indiana (19U2) 7.02 3.2I4 .11
Michigan (19U2) 7.145 3.I46 .08
CCNÏ (19U3) 5.06 3.I4I .178

Comparison of Montana - Illinois in Chinning.
In comparing the University of Illinois students of 19^0 with the 

1958 Montana students in chinning, the mean for the Illinois group of 
2,577 men was 7.37 as compared to a mean of 6.30 for the 36U Montana 
students. The observed difference was 1.07. In order to determine 
whether this difference was a significant difference or due to sampling 
errors, the author first computed the standard error of each mean, then 
obtained the standard error of the difference between the two means.
This standard error of the difference between the means was found to be 
.19. The critical ratio was calculated by dividing the observed 
difference of the two means by the standard error of the difference.
The resultant critical ratio was 5.67. A critical ratio of 2.58 is re
quired to establish the ,01 level of confidence, which indicates that 
in 99 times out of 100, the difference between the two means would be 
a real difference and not due to chance. Therefore, the 5.67 critical 
ratio is clearly significant at far above the ,01 level. From these
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findings, it appears that the Illinois students in 19U0 possessed 
greater arm and shoulder strength and endurance than the Montana stu
dents of 19^8 as measured by chinning.

Comparison of Montana - Indiana in Chinning.
The 896 students tested at Indiana University in 19h2 had a mean 

of 7,02 in chinning, as compared to 6,30 for the Montana group. After 
computing the standard error of the means, the standard error of the 
difference was found to be .21, dividing this standard error of the 
difference into the observed difference of ,72, a critical ratio of 
3,14.3 was found. This ratio was also clearly significant at above the 
•01 level. As determined by chinning, this indicates greater arm and 
shoulder strength and endurance of Indiana male students in 19U2 than 
1958 Montana students.

Comparison of Montana - Michigan in Chinning.
The Michigan study of 19^2, which tested 1,1U1 men, showed a 

mean of 7*U5 chins. This represented an observed difference of l.l5 
greater than the mean of the Montana students. The resultant critical 
ratio of 5,87 was also found to be significant at greater than the ,01 
level. This information would seem to indicate that the students test
ed at Michigan in 19h2 were superior to the Montana students of 1958 in 
arm and shoulder strength and endurance as determined by chinning 
performance.

Comparison of Montana - College of the City of New York in Chinning,
The mean of the 366 CCNY students tested in 19ii3 was 5.06 which 

fell 1,2U chins below the Montana mean. The critical ratio of I4.9I
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indicated this difference to be a real difference and not due to chance. 
On the basis of this evidence, it would seem that the Montana students 
in 19^8 were superior, in chinning ability, to the 19U3 students tested 
at CCNY.

Summary on the Analysis of Data on Chinning.
The statistical comparison of the 1958 Montana State University 

test group, with the four college groups of approximately 16 years ago, 
revealed that the Montana students' performances were inferior to three 
of the four college groups and superior to one. The University of 
Illinois, Indiana University, and the University of Michigan testees 
all showed to be significantly stronger in the arms and shoulders than 
Montana students on the basis of chinning, and the Montana students 
indicated greater arm and shoulder strength than the group at CCNY, as 
measured by chinning. Table II shows the four college groups as com
pared to Montana students in chinning.
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TABLE II

COMPARISON OF THE FOUR COLLEGE GROUPS OF ABOUT l6 YEARS AGO 
WITH THE 19$8 MONTANA GROUP IN CHINNING

COLLEGE
GROUP

MEAN OBSERVED DIF- STANDARD 
FERENCE OF ERROR OF 
THE MEAN THE

DIFFERENCE

CRITICAL
RATIO

Montana (19$8) 6,30
Illinois (19U0) 7.37 1.07 .190 $.67
Indiana (19U2) 7.02 .72 .21 3.U3
Michigan (19U2) 7.U$ 1.1$ ,196 $.87
CCNY (19U3) $.06 1.2U .2$2 if.91

II. COMPARISON OF DIPPING PERFORMANCES
For the ,analysis of the dipping performances, only Illinois,

Indiana, and CCNY could be used for comparison with Montana, Dips were
not included in the Michigan study. Table III shows the mean. standard
deviation and standard error of the mean of each group used.

TABLE III
STATISTICAL DATA OF EACH TEST GROUP FOR DIPPING

COLLEGE MEAN STANDARD STANDARD
GROUP DEVIATION ERROR

Montana (19$8) 7.U0 a.3$ .229
Illinois (19U0) 7.1$ 3.89 .07$
Indiana (19U2) if. 86 3.27 .12
CCNY (19U3) $.3lf if.Oif .211
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Comparison of Montana - Illinois in Dipping.
The same statistical methods were employed to determine the 

significant difference in dipping performances as in chinning. The 
Illinois mean, obtained from 2,^83 testees, was 7*15 as compared to the 
362 Montana students’ mean of T.UO. There was an observed difference of 
,2^. The standard error of the difference between the means was found 
to be .261. The critical ratio was found to be .97 which falls short of 
the 2.58 critical ratio needed for the .01 level. In other words, a 
critical ratio of .97 indicates that approximately 33 times out of 100, 
the difference between the two means may be due to chance. Therefore, 
it is considered not significant. It appears that there is no real 
difference in the strength and endurance of the arms and shoulders be
tween the Montana students of 1958 and the Illinois group of I9L0, as 
indicated by performance in dipping.

Comparison of Montana - Indiana in Dipping «
A large observed difference of 2.5U was noted between the Mont

ana mean of 7.^0 and the mean of 1̂ *86 obtained from 708 Indiana stu
dents tested in dipping. After the standard error of the difference 
between the means was computed, a critical ratio of 9*81 was obtained. 
This is highly significant at far beyond the ,01 level of confidence 
indicating the 1958 Montana group as possessing greater ability in 
dipping than the 19li2 Indiana test group.

Comparison of Montana - College of the City of New York in Dipping,
The CCNY study of 19U3, which utilized 366 students, showed a 

mean of 5.3U. This represented an observed difference of 2.06 below
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the mean of the Montana testees. The resultant critical ratio of 6.62 
was also highly significant at far above the .01 level. The arm and 
shoulder strength and endurance of the Montana college students, as 
measured by dipping, appears superior to that of the CCNY group.

Summary on the Analysis of the Data on Dipping.
The results determined from the data on dipping performance con

tradict the chinning performance results. As determined by dipping, 
the Montana group exhibited as high a degree of arm and shoulder 
strength and endurance as one of the three college groups and showed to 
be superior to the others. The data for the comparison in dipping is 
shown in Table IV.

TABLE IV
COMPARISON OF THREE COLLEGE GROUPS OF ABOUT 16 YEARS AGO 

WITH THE 1958 MONTANA GROUP IN DIPPING

COLLEGE
GROUP

MEAN OBSERVED DIF
FERENCE OF 
THE MEAN

STANDARD 
ERROR OF 
THE 

DIFFERENCE

CRITICAL
RATIO

Montana (1958) T.liO
Illinois (I9ii0) 7.15 .25 .261 .97
Indiana (19U2) if. 86 2.5if .259 9.81
CCNY (I9it3) 5.3U 2,06 .311 6.62

III. COMPARISON OF PUSH-UP PERFORMANCE 
Only two of the college groups of approximately 16 years ago, 

used in this study, employed push-ups as a measure of arm and shoulder 
strength and endurance. The groups were of the Indiana and the
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Michigan students. The critical ratio technique was again used to 
establish whether the observed difference was significant. The data 
used in this treatment is shown in Table V,

TABLE V
STATISTICAL DATA OF EACH TEST GROUP FOR PUSH-UPS

COLLEGE
GROUP

MEAN STANDARD
DEVIATION

STANDARD
ERROR

Montana (1958) 25.L8 9.00 .U7
Indiana (19^2) 16.88 6.66 .21
Michigan (19^2) 15.93 6.h5 .16

Comparison of Montana - Indiana in Push-Ups.
The 1,008 students tested at Indiana University in push-ups in 

19h2 had a mean of 16.88. This mean was 8.60 push-ups below the mean of 
the 363 Montana students. A standard error of the difference of .^17 
was then computed. The resultant critical ratio was 16,6. This high 
critical ratio was clearly significant at far beyond the .01 level. As 
exhibited by push-up performance, it appears the Montana students of 
1958 were superior in arm and shoulder strength and endurance to the 
Indiana test group of 19U2.

Comparison of Montana - Michigan in Push-Ups.
The mean of the Michigan test group of l,lLl students in 19h2 

was l5»93 push-ups. This represented an observed difference of 9.55 
push-ups below the Montana mean of 25.^8. The obtained critical ratio 
of 19.5 was even higher than the critical ratio found in the Indiana 
comparison. This was also highly significant. From these findings.
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it would be concluded that the Montana group was superior in push-up 
performance as compared to the Michigan students. Table VI shows the 
comparison data for push-ups.

TABLE VI
COMPARISON OF TWO COLLEGE GROUPS OF ABOUT 16 YEARS AGO 

WITH THE 1928 MONTANA GROUP IN PUSH-UPS

COLLEGE
GROUP

MEAN OBSERVED DIF
FERENCE OF 
THE MEAN

STANDARD 
ERROR OF 
THE 

DIFFERENCE

CRITICAL
RATIO

Montana (1928) 22.U8
Indiana (19^2) 16.88 8.60 .217 16.6
Michigan (I9li2) 12.93 9.22 .189 19.6

Summary
From the analysis of the data, these results were observed. In 

chinning, the Montana group of 1928 was significantly inferior to three 
of the four groups of about 16 years ago used in comparison. In the 
dips, the Montana students showed superiority in arm and shoulder 
strength and endurance to the compared groups by indicating as high a 
degree of strength and endurance as one study and rating higher than 
the two other studies. In push-ups, the performance of the Montana 
students was far above that of the two studies which used push-ups as 
a measure of strength and endurance of the arms and shoulders for their 
groups. Assuming that chinning, dips, and push-ups are all valid 
measures of arm and shoulder strength and endurance, and that the test 
groups and the testing techniques were similar, no conclusions could be
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reached as to whether the Montana students of 1958 were stronger or 
weaker than students of about 16 years ago in arm and shoulder strength 
and endurance as measured by the combined test results.
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CHAPTER V

SUMMARY AND CONCLUSIONS

The purpose of this study was to determine the arm and shoulder 
strength and endurance of a selected group of students at Montana State 
University in 19^8, and to compare the results of these tests with re
sults obtained by similar groups at other colleges approximately 16 
years ago. The comparison was to be used in an attempt to test the 
hypothesis that American men are growing weaker.

Motivation for the undertaking of this study was brought about 
by the recent and growing concern and controversy over whether American 
youth are growing weaker. The author felt more research was needed.

The study proceeded on the following assumptions, (l) that arm 
and shoulder strength is a component of total strength and has a rela
tionship to total fitness, (2) that the test items used were valid 
measures of arm and shoulder strength and endurance, and (3) that the 
groups that were used for comparison, and the testing techniques and 
procedure of the various groups were similar enough to provide a valid 
comparison.

In order to limit the study, only one area of total strength and 
fitness was used for comparison. Tests of arm and shoulder strength 
and endurance were used in this study for several reasons. Literature 
reveals that the greatest single weakness of the American male is the 
lack of strength in the arms and shoulders. This statement is supported 
in the literature referred to in Chapter I, Another reason for using

31
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tests of arm and shoulder strength and endurance is that practically 
all physical fitness tests and strength tests employ one or more of 
these test items as a partial index of total fitness or strength.
These items are easily administered with respect to time, equipment, 
and ease of scoring. Also, there was data for these events available 
from previous studies which could be used for comparison.

By a review of the literature, the author sought to uncover 
studies which would date back as early as possible in order to provide 
a more significant comparison. However, research failed to find tests 
that dated back beyond 19^0 which gave sufficient statistical informa
tion to provide a valid comparison. Four studies in the early 19liO*s 
were found that provided sufficient data with which the author was able 
to compare the 19^8 Montana group.

Chinning, dipping, and floor push-ups were used to determine the 
strength and endurance of the arms and shoulders, as these items were 
found to have high validity in measuring this factor. All of the 
studies used for comparison employed at least two of the items in their 
tests. Detailed instructions for administering each test item were not 
provided by all the studies. However, the test items are fairly 
standardized, and it was assumed that any variations would be minor and 
should not significantly affect the results.

Standard statistical methods were employed for the analysis of 
data in this study. The critical ratio technique was the primary 
method used, and the ,01 level of confidence was the minimum standard 
for acceptance as to whether a difference between two groups was real 
or due to chance.
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In the analysis of chinning performances, it was found that the 

1958 students, as represented by the Montana group, were significantly 
inferior to three of the four groups of about 16 years ago. On the 
basis of this evidence alone, it would appear that the presumption of 
growing weakness in American men could be supported. However, in the 
analysis of the data on dipping perfoimances, the results contradicted 
the chinning performances. The Montana group proved to be superior to 
students tested in the previous studies. This evidence, by itself, 
would tend to disprove the hypothesis that American youth are growing 
weaker. In the analysis of the data on push-ups, only two of the four 
previous studies employed this test item for measuring arm and shoulder 
strength and endurance; however, the results of the comparison showed 
Montana students to be decidedly superior in arm and shoulder strength 
and endurance, as measured by push-ups. To summarize, the statistical 
comparisons showed the Montana college group of today to be inferior to 
the college groups of about 16 years ago in chinning, and superior in 
dipping and push-ups.

It would be difficult, without specific information as to the 
techniques used in the administration of the earlier tests, to explain 
the resulting contradictions and large differences that were observed 
in the comparisons. Because the study was limited by time available 
for its completion, the explicit techniques and instructions for admin
istering the test items could not be obtained for each of the previous 
studies. The author relied only upon the published data available.

From the published information, it was assumed that the test 
groups were similar. The studies conducted at Indiana University and

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



3U
the University of Michigan did not designate the class standing of the 
testees; only that "college men" were used. It may be noted that the 
College of the City of New York study used only freshmen students in 
their testing program. The Montana students showed superiority to this 
group in each test item. Perhaps the fact that the Montana study 
utilized both freshmen and sophomore students might possibly have con
tributed to the superior performance that was revealed in the compari
son, However, the students tested at the University of Illinois were 
composed of freshmen and sophomore students also. It was revealed in 
this comparison that the Illinois students significantly exceeded the 
performance of the Montana men in one event, and no real difference 
existed between the two groups in the other event. Motivation and 
effort are factors which could influence performance in the tests, but 
could not be measured.

The author realizes that a 1^ to l8 year span is not a suffi
ciently great length of time to observe any real change in physical 
fitness status. For similar studies, it is suggested that other tech
niques of comparison might be employed that could utilize data avail
able on earlier tests which were not complete enough to permit their 
use in the critical ratio method utilized in this study.

In summary, due to the conflicting evidence obtained in this 
study, no definite conclusions on a change of status in arm and 
shoulder strength and endurance could be reached. The hypothesis that 
American men are growing weaker could neither be supported nor denied 
by the results of this study. More research is needed.
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APPENDIX

GENERAL INSTRUCTIONS 
INSTRUCTIONS FOR CHINS 
INSTRUCTIONS FOR DIPS 

INSTRUCTIONS FOR PUSH-UPS 
SAMPLE SCORE SHEET

37

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



38

INSTRUCTIONS

TO BE READ ^  CLASS
All students at Montana State University participating in 

physical education activity classes during spring quarter, 1938, will be 
asked to chin themselves, do push-ups, and dips for the purpose of de
termining the status of arm and shoulder strength and endurance.

The lack of strength and endurance of the arms and shoulders has 
been found to be the greatest single weakness in determining physical 
fitness of American men. It has been claimed that American men are 
growing progressively weaker. In an attempt to test this hypothesis, 
the results of this test will be compared with results obtained from 
physical fitness tests administered 15 to 18 years ago.

Each test item will be given on separate days to allow ample 
rest in order to insure best results. On the day of testing, students 
will report to the northwest end of the gym floor, where the testing 
station will be set up, A score sheet has been made for each activity 
class which provides for the student's name and his score on each test 
item.

Absences from a testing period will be made up at a future date. 
The scores on this test will not affect the student's gradej however, it 
is extremely important that everyone do his best in each event. Other
wise, a valid comparison cannot be made.
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INSTRUCTIONS FOR CHINS 
Subject stands below the chinning bar which is high enough from 

the floor so that the subject’s feet do not touch the floor when per
forming the test. The palms forward grip will be used. Start from a 
full arm hang, pull up until the chin is even with or above bar and 
return to a full arm hang. No swinging or kicking is allowed. They 
must be executed regularly without rest, and no partial or half chins 
will be counted. Perform as many as possible,

INSTRUCTIONS FOR DIPS 
With the parallel bars at shoulder height, the subject stands at 

the end of the parallel bars and grasps one bar in each hand. The sub
ject jumps to a front support position with the arms straight. This 
will be counted as one dip. Lower the body until the elbows are bent to 
a right angle or less and then push up to the starting position. Do not 
swing, kick, or rest in any position. Partial dips do not count. Per
form as many as possible,

INSTRUCTIONS FOR PUSH-UPS 
The subject’s starting position is lying face down on the floor 

with the hands placed directly under the chest and about shoulder width 
apart. Then push your body up by extending your arms, then lower the 
body until the chest just touches the floor. Keep the back straight 
throughout and extend arms fully each time. Perform regularly without 
rest; no partial push-ups will be counted. Do as many as possible.
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S A M  P L E  S C O R E  S H E E T

ACTIVITY

SECTION NUMBER
NAME OF STUDENT NUMBER OF 

CHINS
NUMBER OF 
DIPS

NUMBER OF 
PUSH-UPS
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