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CHAPTER I 

IN TRODUC TION 

T h e emphas is on p hy sical fitn e ss ha s ne ce ssitate d a strong 

phy sic a l fitn e ss pro gram i n the na tion ' s schools. Exploration of 

all possible indic e s of physical f itne ss has r evi ve d t he study of the 

r e lation ship of v ital capacity to phy sical fitness . If phy sical efficienc y 

a nd vital ca pacit y ar e improve d w it h exe rcis e , perhaps one's vita l 

c apa c ity may b e us e d as a n index of p hy sical fitn e ss. 

State m e nt of the P roble m 

T he purpos e of this study was t o d et e rmine th e effect s of t h r ee 

diffe r e nt s p orts on vital capacity . By u sing vital capacity as an 

i ndi cator of phy sica l fit n e s s, it m a y b e implie d that some activitie s 

will d eve lop phy sical fitn e ss more re adily than othe rs . 

Importance of th e Study 

B efor e a high l eve l of phy sic al fitn e ss may b e a t tained , healt h 

a nd phy sic al e ducators must dis cove r m ethod s of d et e cting fitn e s s . 

It is hoped t hat this stu dy will r eveal an adequate , yet simpl e met hod 

that t e a che rs may em ploy i n t h e ir progr ams. A lso, if some activities 

t end to d evelo p vital capacit y or phy sical fitne ss mor e r e a dily than 

ot he rs t hese a ctiviti e s should be r ec ogniz ed and encourag ed . 
' 
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D e limitations 

T he study involved fift y -four students enrolled in thre e physical 

e ducation cours e s (badminton, fol k and squar e dancing, and b eginning 

s wimming ) at Austin P eay State Unive rsity during the winte r quart e r 

of the 1968 - 69 school year, 

L imitations 

The study was limited as follows: 

1. The size of the sample in volve d only fifty-four students, 

2. O nly f emale stude nts eighteen, nineteen and twenty years 

of a ge were involved in the study. 

3 . T he physical fitness of the individual participants was 

determined subj e ctive ly . 

4. No a tt empt was mad e to d etermine the leve l of motivation. 

D efinitions of T e rms Used 

E x planation of terms us e d in the study follows : 

Vital ca pacity. This refers to 11 the maximal amount of 

gas ex pe lled from the lungs by forceful e ffort following maximal 

in spiration. 11 (5) 

Physi cal fitness. The t e rm ge ne rally 11 implies the ability 

t f · task or ha ving thos e physical qualities develope d o pe r orm a gi ven 

to t he e x t ent d e mande d by th e task . 11 
( 9) 
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Su r vey of R e lat e d Lite ratur e 

Resear ch on pu lmonar y func tio n s of athletes has been the 

s ub ject of many studies. Varie d results in the studies have led 

to much disagr eement as to whether vital capacity improve s with 

training or remains the same . 

Bachman and Hor vath ( 3) r eported a significant increase in 

the vita l capacity of swimmers after training . After testing twenty-

nine males ( c ontrol group, swimmers and w r e stlers) before training , 

on e month late r, and four months aft e r training b egan, significant 

improvem e nt was found only in the vital capacity of the swimmers. 

An explanation of the incr e ased vital capacity was given as the 

r e s u lt of incr e ased strength of the intercostal muscles which led 

to increased inspiratory capacity. 

Adams ( 1) found no significant change s in vital capacity of a 

colle ge trac k and field team at the end of the training and competition 

s ea son. M e asurement of vital capacity was taken at the beginning, 

the middle, and the end of the season. In addition, there was no 

significant changes in vital capacity of t e am m embers grouped 

accordin g to t y pes of training (distance runners, 440 and intermediate 

hur dl e rs, s printers and high hurdlers, and jumpers and throwers). 

Shapiro and othe r ( 8 ) in studying limiting factors of max imum 

f e of subJ. ect s in twenty- seve n studies found 
ve ntilatory pe r ormanc 
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that highly traine d athletes significantly increased their vital capacity 

during their training program. Thi s unexpected r esu lt (b ecause of 

supe rb condition ) wa s explained to b e due to either e nlar gement of 

total v olume or to improved strength and contractibility of the 

respiratory muscle s, 

Kroll (7) in studying thirty-six varsity wrestlers by giving a 

battery of tests to evaluate phy sique found their vital capacity to be -

3 13 , 29 cubic inches or at l east 6 1 s, s, -11 s, s . above average. 

The batte ry of tests was g i ven as the t eams came to the University 

of Illinois for dual wr estling meets . 

D avis 1 s ( 4) study invol ve d subj ects swimming middle distances 

(200 yard crawl stroke ), who had l es s s kill than varsity swimme rs, 

H e fou nd their lung capacity t o be highe st after training and conditioning . 

A kgum (2) in a study of pulmonary functions of ten Tur ki sh 

wrestle rs of the national team ( of diffe rent weight categories) and 

IO non-athletic students found there was no significant differenc e in 

vital capacity , although the wrestlers did tend t o have highe r vital 

capacities. The study prove d that breathing capacit y a nd peak 

expiratory flow rate was significantly higher fo r wrestlers . 

Pre vious r e search appear s to be concerned with vital capacity 

of mal e s with little regard to females. Although it may be generali zed 



that the same results wou ld occur in females, subsequent r esearch 

should ve r ify this. 
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The studies d ealt mostly with compar isons of athletes and 

non - athletes which is important, but it was felt that more emphasis 

should be placed upon various activities as they contribute to 

d eve lopment of vital capacity for the typical student. 

Basic A ssumptions 

After r eview of pr evious literature d ealing with vital 

capacity, it is assumed that one's vital ca pac ity will improve 

with training . 

Hypothe ses 

T his stu dy will e ndeavor to prove the following: 

1. A n individual's vital capacity will improve when 

he engages in exercise such as badminton, beginning 

swim.rning, and folk and square dancing . 

2. S ome activities will contribute more to the 

d eve lopment of vital capacity than others . 

Organi zation 

The first chapter has been d evoted to an introduction, a 

statement of the problem, importanc e of the study , delimitations , 



limitations, definitions of terms used, survey of related 

lit e rature, basic assumptions, hypothes e s, and or ganization 

of the study. Chapter II will describ e the methods of procedure 

used in the study. Chapter III will contain the presentation and 

analysis of the data and Chapter IV will include a summary of 

the findin g s and recommendations. 

6 



CHAPTER II 

METHODS OF PROCEDURE 

The contents of this chapter will deal with the methods 

used in administering the tests to the subjects, The procedure 

followe d during the study will also be presented, 

Method of Collecting the Data 

T he Subjects. The subjects were fifty-four female 

volunteer students enrolled in one physical education activity 

course (badminton, folk and square dancing, or beginning 

swimming ) during the winter quarter of the school year 1968-69, 

at Au stin Peay State University. Additional requirements were 

that the subjects should be eighteen, nineteen, or twenty years 

of age; enrolled in only the one physical education activity 

c ourse; were not engaging in other strenuous physical activity; 

and were not physical education majors. 

This r e sulted in participation by nineteen students from 

the badminton class, twenty-one students from the folk and 

square dancing class, and fourteen students from the swimming 

class . Originally the study inv olve d fifty-eight student participants, 

but four students were eliminated from the study due to being 

absent during the post-test. The s ubje cts met class three hours 



a w eek du ring the winter quar t er (ten weeks) and were not 

inv olv e d in any other conditioning program during that time, 

The Tests. Each subject was g ive n two t e sts, a pre

t e st g iv en on the first day the class met and a post-test gi ven 

during the last week in which the subject participated in the 

s port, The pre-test was given on January 3 to the folk and 

s quare dancing and badminton students, and the post-test 

was given on March 5 to the same students. The pre-test 

was g i v en on January 4 to the beginning swimming students, 

with the post-test being given on March 7. 

Each t esting period involved m e asurement of vital 

capacity with the Propper D ry Spirometer which was 

recorded in centimeters, while measurement of height was 

taken and recorded in inches. Three practice trials with 

the mouth piece were g i ve n the subjects during both testing 

period s. One administrator gave instructions concerning 

the spirometer and other aspects of the testing period and 

recorded the vital capacity, while another administrator 

r e corde d the height of the subjects for both testing s e ssions 

and r e cor d ed t he weight during the post-te st only. 

8 



Tr eatment of Data 

Afte r the data were gathered, tables were constructed 

(pr e s e nt ed in Chapte r III) for each group containing the age, 

height, we i ght and vital capacity (pre-test and post-test) for 

ea ch subject . The differenc e in vital capacity for the two 

t e sts is also included in the tables, 

T o d etermine if each activity d eve loped vital capacity 

significantly , the mean standard de viation and standard error 

of the mean was computed for each t est, along with the standard 

e rror of differe nc e of the two means and a T-te st for significance. 

U sing the preceding information and the total differences 

between the two tests, comparison of the three activities as 

they contribut e d to the de ve lopment of vital capacity was made 

poss ible . Again the mean, standard de viation, standard error 

of the means of e ach group, standard error of the diffe rence 

of the two means, and a T-test for significance was computed 

in orde r to compare the groups. The results and appropriate 

tables w ill be presented and discussed in Chapter III. 

9 
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T he f ollowing fo r mu lae we r e u sed to det e rmine the pr e c eding 

info rmation: ( 6 ) 

M= 

M E AN 

~ x 
N 

STAN DARD DEVIATION 

<, ~ ✓ ~2 -(gx r 
STANDARD ERROR OF MEAN 

STANDARD ERROR OF DIFFERENCE 

D = ~ (J M 1 2 + er Mz 2 

T-TEST 

t = 



CHAPTER III 

PRESENTATION AND ANALYSIS OF DATA 

Pre -T e st and Post-Test R e sults 

Tab l e s I, II, and III include the pre-test and p ost-test 

m easur e m ents of v ital capacity, along with the difference 

b e tw een th e results of the pre-test and post-test. These 

tables als o contain the age, height, and weight of each 

subj e ct. It should b e noted at this point that the subjects 

v ital capacity either increased or remained the same after 

th e training period and in no case was there a decrease in 

vital capacity. 

Table IV shows the comparison of pre-test and post

test results for the b adminton, folk and square dancing, and 

be ginning swimming students. The variability of the mean 

v ital capacity for each group during the pre-test emphasizes 

the vari e d d e velopmental levels of vital capacity in the 

beginning of the training period. The mean increase in vital 

capacity of 800. 05 centimeters showed improvement for the 

badminton students which was significant beyond the five 

p e r cent l eve l o f confidence adopted for the study and even 

significant b eyond the on e percent level of confidence. 



The fo lk and square danc ing participants improv ed their 

m ean vita l cap acity by 899. 74 centim ete rs , whi c h pr oved t o b e 

signifi cant beyond the five p e r cent lev e l of confidence and 

als o b eyond the on e p e r cent l eve l. By refe rring again to the 

tab l e, it is not e d that although the swimmers s e emed t o inc rease 

thei r v ital cap acity (2500. 93 cm - 2900. 71 cm), the improvement 

was not significant. An explanation of this unexpected result 

could p oss ibly b e due to the fact that many b e ginning s wimmers 

are not acti ve during a training period because of the difficulty 

of the sport and the time involved in learning the fundamental 

skills. 

Comparison of the Activities 

A comparison of the differences in vital capacity between 

the pr e -te st and post-test was used to determine if one activity 

or ac tiviti e s contributed more to the development of vital 

capacity than the others. In Table V it is noted that although 

the m ean diffe rence was larger for the badminton students 

than fo r folk and squar e dancing students (. 66 centimeters), 

the differe n ce wa s n o t significant. 

T a ble VI contains the r e sults of the comparison of m ean 

Capac 1. t y of the badminton and s w imming diffe r e nces in vital 

particip ants . 
lts it should be rememb e r e d In analyzing these r e su ' 

12 



that the swimm e rs did not increase h 
t ei r vital capacity significantly 

from th e time of the pr e -te st to the · time of the post- t es t. Still, 

it wa s decid e d to asce rtain if the badminton a c tivity developed 

vital capaci ty significantly m ore than the · · · • sw1mm1ng ach v1 ty. 

The inc r eas e in the m e an diffe r e nc e of vital capacity of the 

badminton group as compared with the swimming group was 

s ignificant b eyond the five percent level of confidence and at 

the one p e r cent lev e l of confidence. 

The r e lationship of the improvement of vital capacity of 

the fo lk and square dancing participants and the swimming 

participants is presented in Table VII. The mean differences 

of the two groups, folk and square dancing, and beginning 

swimming , (700- 23 cm and 300. 93 cm respectively) shows 

significant improvement beyond the five percent level of 

confide n ce for the folk and square dancing group. 

All thr ee activities contributed to the development of 

vital cap acity, but significant improvement appeared only in 

th e badminton and folk and square dancing classes. In determining 

if some activities contributed to the development of vital capacity 

more r e adi l y than the others, it was found that there was little 

difference between the contribution of the badminton a nd folk 

an d s quare dancing activities. 
Badminton activity a nd folk and 

deve l op e
d vital capacity m or e than beginning 

squar e dancing 

13 



swimming, with th e d e v e l opme nt being higher in badminton than folk 

and square danc ing. 

A n explanation for the small incr e as e in vital capacity 

r e sulting from swimming w as probably due to the tim e spe nt on 

t e aching fundam e ntal skills with little time given for actual 

swimming . In badminton and especially folk and square 

dancing c l asses, stude nts become involved in activity earlier 

during the quarter and little class time is d evoted to actual 

instruc tion. 

14 



TAB L E I 

A COMP ARISON OF T OTAL MEASUREMENTS 

O F B ADMINTON STUDENTS 

Subject A ge H e ight W e ight Vi tal Capacity 
(i n.) (lbs.) (cm) 

Pr e P o st 

1 19 66-1/4 133 2800 3200 

2 20 62-1/2 112 1800 2200 

3 19 62-1/2 114 1300 1500 

4 19 67 167 2600 3800 

-

5 19 63 - 1/2 152 2300 3200 

6 19 66 133 900 2400 

7 18 64- 3/4 184 1100 2900 

8 20 62 100 2700 2700 

9 19 65 - 1/2 126 3 200 3600 

15 

Diffe r en ce 
(cm) 

400 

400 

200 

1200 

800 

1500 

1800 

400 
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T A B LE I ( continu e d ) 

S ubject Ag e H eigh t W e igh t V ital C a p acity Diffe renc e 
(in . ) (lbs. ) ( cm) (cm) 

P re P o st 

10 20 66 15 3 33 00 3700 400 

11 19 62-1/2 120 1600 2100 500 

12 19 57- 3/4 97 1000 1600 600 

1 3 18 62-1/2 104 1200 2600 1400 

14 18 64 134 1700 3200 1500 

15 19 65 126 2500 3500 1000 

16 18 58 -1/2 110 2400 2800 400 

17 18 6 2 106 28 00 3800 1000 

106 270 0 3000 3 00 
18 1 8 64 

115 1500 2700 1200 
19 18 6 4 - 1/2 



TABLE II 

A COMPARISON OF TOTAL MEASUREMENTS OF FOLK 

AND SQUARE DANCING STUDENTS 

17 

Subj e ct A ge H eight Weight Vital Capa city Differenc e 
(in.) (lbs. ) (cm) (cm) 

Pr e Post 

1 18 62 103 1000 2300 1300 

2 19 61-1/2 114 900 2900 2000 

3 18 60-1/2 156 1500 3100 1600 

4 18 64 123 1800 2600 800 

5 20 64 111 1000 2000 1000 

6 20 61- 1/2 124 2800 3100 300 

7 19 68 156 3300 36 00 300 

8 18 61 124 900 1900 1000 

250 0 2900 400 
9 20 6 2 108 

1700 2900 1200 
10 19 6 5 120 
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TAB LE II (continue d) 

S ubje ct A ge H e i ght W e i gh t V i t a l C a pacity Diffe r ence (in.) (lbs.) (cm) ( cm) 

Pre P o s t 

11 19 6 3-1/2 123 3500 4000 500 

12 19 67 126 3000 36 00 600 

13 18 66 127 3500 3500 

14 18 60 105 2600 2800 200 

15 19 6 7 135 3000 33 00 300 

16 19 6 6 125 2600 3400 800 

17 18 61-1/2 143 2600 3400 800 

1 8 1 8 6 1 11 3 2500 2600 100 

19 20 63 119 24 00 2800 400 

20 19 6 1 106 1900 3000 1100 

2 1 18 64- 1/4 152 28 00 33 00 5 00 



S ubj ect 

1 

2 

3 

4 

5 

6 

7 

T A B L E I II 

A C OM PARIS ON OF TOTAL M E ASU R E MEN TS 

OF B E GINNING SWIMMING STU D ENTS 

A ge Height W eight Vital Capa c ity 
( i n . ) (lbs. ) (cm) 

P re P ost 

19 6 0-1/4 11 8 2 3 00 2 500 

20 6 2- 1/4 105 2 9 00 3 100 

18 6 2- 1/2 14 3 33 00 36 00 

19 65 10 6 2 8 00 3400 

20 64 -1/4 11 9 2000 2000 

1 8 70 - 1/4 174 3 0 00 4 000 

1 8 63 - 3/4 138 3 000 3700 

19 

D iffe r e n ce 
( cm) 

200 

200 

300 

6 00 

100 0 

700 
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TABLE III ( continue d) 

Subject Age H eight Weight Vital Capacity Difference 
(in.) (lbs.) (cm) (cm) 

Pr e P ost 

8 18 5 9- 1/2 109 2500 2600 100 

9 18 66 124 2800 3300 500 

10 18 62-1/4 113 1300 2200 900 

11 19 63-1/4 138 3200 3400 200 

12 19 6 7-1/2 124 2700 2700 

13 18 62 152 2300 2500 200 

14 19 64 175 2200 2600 400 
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TABLE IV 

A COMPARISON OF THE PRE-TEST AND POST-TEST SCORES 
OF 

A ctivi ty 

T est 

BADMINTON, FOLK AND SQUARE DANCING, 
AND 

BEGINNING SWIMMING STUDENTS 

F olk a n d 
B a dmin ton Square D a n c i ng 

Pr e P o s t Pre P o s t 

Sw immi ng 

Pr e P ost 

M 2000.6 8 280 0. 6 8 2200.76 3 100.50 2500 . 93 2900 . 71 

SD 700.54 600.74 400.46 800.09 500 . 17 500.90 

SEM 1. 7 8 1. 59 . 97 1. 77 1. 4 2 1. 63 

SED 2 .3 9 2.02 2. 16 

* 1. 75 t o5 3 . 3 2 ':' 3. 66 

N 19 21 14 

,:, p e rcent l eve l of confid ence S ignificant at t h e five 



TABLE V 

A COMPARISON OF THE TOTAL DIFFERENCES IN SCORES 
OF THE 

BADMINTON, AND FOLK AND SQUARE DANCING STUDENTS 

22 

Badminton 
Folk and Square Dancing 

M 700.89 700.23 

SD 500. 10 500.04 

SEM 1. 20 1. 13 

SED 1. 65 

to5 . 40 



TABLE VI 

A COMPARISON OF TOTAL DIFFERENCES IN SCORES 
OF 

BADMINTON AND BEGINNING SWIMMING STUDENTS 

Badminton Swimming 

M 700 .89 300.93 

SD 500. 10 200.89 

SEM 1. 20 . 80 

SED 1. 44 

to5 2.75 * 

,:, Significant at the five percent leve l of confidence 
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TABLE VII 

A C OMPARISON OF TOTAL DIFFERENCES IN SCORES 
OF 

SWIMMING AND FOLK AND SQUARE DANCING STUDENTS 

24 

Swimming Folk and Square Dancing 

M 300.93 700.23 

SD 200.89 500.04 

SEM . 80 1. 13 

.. 
SED 1. 44 

-·-
tos 2.37 

-,-

,:, Significant at the five percent level of confidence 



CHAPTER IV 

SUMMAR y, CONCLUSIONS, AND RECOMMENDATIONS 

Summary and Conclusions 

The study was conducted in order to determine the effects 

of badminton, folk and square dancing, and beginning swimming 

on vital capacity. It was hypothesized that an individual's vital 

capacity would improve when he engaged in exercise such as 

b adminton, folk and square dancing, and beginning swimming; 

and that some activities would tend to contribute more to the 

d e v e lopment of vital capacity than others. 

Fifty-four female subjects enrolled in one of three 

a c tiviti e s at Austin Peay State University during the winter 

quar te r of 1969 participated in the study by taking part in a 

pr e -te st, given during the first week of the quarter and a 

p o st-te st, given during the last week of the quarter. 

After analysis of the data both hypotheses were proven 

to be co rrect. The students enrolled in each of the activities 

inc r ea s e d their vital capacity , although the increase was significant 

only f o r the badminton and folk and square dancing students. In 

•b d to the development d e t e rmining if some activities contn ute more 

Othe rs' it was found that badminton and 
of vita l capacity than the 
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fo lk a n d s qua r e da n c ing improv e d vital capacity more th b • • 
an eg1nmng 

swimming. Although the m ean difference was higher for the bad-

minton stude nts than for the folk and square dancing students, there 

wa s n o t a significant difference in the contribution of these two 

acti viti e s. The results appear to rate the activities according to 

the ir c ontribution to the development of vital capacity in the 

foll owing order: badminton was first, then folk and square dancing, 

which was followed by beginning swimming. 

Recommendations 

The results of this suggest the following recommendations: 

1. If vital capacity may be used as one index of 

physical fitness, badminton, folk and square dancing, 

and swimming activities should be included in the 

h · 1 educat1· on program to increase physical fitness p ys1ca 

of the students. 

2. In order to increase physical fitness the beginning 

Should be re-evaluated and improved s wimming program 

s o that more activity will be included. 

· th effect of 3 . Subsequent research should ascertain e 

d evelopment of vital capacity so o the r sports upon the 

· 1 city may be tha t sp orts which improve vita capa 

h P
hysical education program. empha siz e d in t e 
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