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ABSTRACT 

This study was conducted in order to determine if flexibility- 
training would increase flexibility. 

Twelve educable mentally retarded students were divided into 
two groups, one experimental group and one control. The 12 subjects 
had an IQ range of 48 to 79 and an age range of 10 to 14. The subjects 
were from Willson Elementary School, Bozeman, Montana. 

The entire study was conducted over a ten-week period. The 
following three test items were used to determine the effects of the 
flexibility program: - (1) trunk and hip flexion and extension^ (2) hip 
flexion and extension, and (3) sideward trunk and hip flexion and 
extension. 

The investigator found it possible to accept the hypothesis. 
There would be an increase in flexibility of the subjects directly 
related to the flexibility training program. 



Chapter 1 

INTRODUCTION 

In the United States alone, the 1970 estimate of mentally re¬ 

tarded under the age of twenty-one was 2,720,000. This was an increase 

of 540,000 over the last ten years. 

In early history, abnormal children were either destroyed or 

were made fools, jesters, and entertainers for the aristocrats of the 

times. 

Until recently, little had been done for the mentally retarded 

individuals. With the establishment of the Kennedy Foundation for 

Mental Retardation, the retarded child has come into view as a person 

who needs help and acceptance to advance to his fullest potential. 

Because of proper preparation of the mentally retarded and 

the community, the mentally retarded have now been generally accepted 

as functional citizens. 

Statement of the Problem 

General problem. The problem of this study was to determine 

the effects of a ten-week flexibility program on six educable mentally 

retarded students. 

Specific problem. Specific problems were: 

1. To determine the effects of a ten-week flexibility program 

on each subjects’ flexibility. 
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2. To determine the effects of a ten-week flexibility program 

on the following: (a) hip flexion and extension, (b) trunk and hip 

flexion and extension, and (c) sideward trunk and hip flexion. 

Delimitations 

This study was delimited to: (1) twelve special education stu¬ 

dents enrolled at Willson Elementary School, Bozeman, Montana, (2) March 

25 through May 29 of 1970, (3) IQ range of 48 to 79, (4) age range of 

10 to 14, and (5) the effects of flexibility training on each subject 

before and after training. 

Definitions 

Mental retardation. "Subaverage general intellectual function¬ 

ing which originated during the developmental period and is associated 

with impairment of adaptive behavior."**' 

Educable mentally retarded. This includes two groups: 

1. Mild retarded,' IQ 52-68 some degree of educability in terms 
of reading and writing; is educable in the area of social and 
occupational competence. 

2. Borderline retarded^ IQ 68-84 it is difficult to classify 
this type of child; usually he is capable of competing with most 
children in activities other than academic; some of these children 
are placed in special classes while the majority remain in regular 

^Daniel D. Aruheim, David Auxter, and Walter C. Crow, Princi 
pie and Methods of Adapted Physical Education, (Saint Louis: C. V. 
Mosby Company, 1969), P* 259* 
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classes in the public schools; many of the children in this category 

come from culturally deprived areas.2 

Flexibility. "Range of movement possible in any given joint. 

Justification of the Study 

The establishment of basic concepts in the area of physical 

activity and its relationship to the mentally retarded need to be 

developed. 

It was established by Leighton that the normal child had the 

ability to increase flexibility with training. Harvey also stated 

that stretching exercises of any type might significantly improve toe 

touching ability.^ All of the previous studies which the investigator 

had found were conducted with normal children. Few studies have indi¬ 

cated whether the educable mentally retarded child with training had 

the ability to increase his flexibility. 

^Ibid., p. 2&f. 

^Hollis F. Fait, Special Physical Education: adapted, correc¬ 
tive, developmental ^(Philadelphia: W. B. Saunders Company, 1966), 
p. 330. 

h. 
Jack R. Leighton, "On the Significance of Flexibility for 

Physical Educators^" Journal of Health, Physical Education and Recrea- 
tion7 Vol. XXXI, No. 11, (November, i960), pp. 26-7• 

•^Virginia P. Harvey and Gwendolyn D. Scott, "Reliability of 
a Measure of Forward Flexibility and Its Relation to Physical Dimen¬ 
sions of .College Women," Research Quarterly, Vol. XXXVHI, No. 1, 
(January, 1967)7 PP* 28-33. 
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The purpose of this study was to establish whether educable 

mentally retarded children could improve their flexibility# Thus, 

greater significance might be used in comparing the educable mentally 

retarded child with the normal child in the area of flexibility# 

Auxter compared normal boys with educable mentally retarded in the area 

of flexibility and found the mentally retarded inferior in some areas 

6 
of flexibility# The investigator felt that Austerfs findings might 

have been due to lack of physical activity rather than mental capacity. 

Research Method 

Testing procedures# Twelve educable mentally retarded students 

were divided into two even numerical groups," experimental and control. 

The experimental group met for thirty minutes twice a week for 

ten weeks. A pretest was administered the first day of the ten weeks, 

and a posttest was administered the last day of the ten weeks. For 

standardization, the students were not permitted any muscular warmup 

before the pretest and posttest# During the ten weeks, one period each 

week, or a total of four and one-half hours, was devoted to flexibility 

exercises and games. The other four and one-half hours were devoted to 

flexibility exercises and tumbling, which included forward rolls, back¬ 

ward rolls, handstands, cartwheels, and back bends. 

^David M# Auxter, "Strength and Flexibility of Differentially 
Diagnosed Educable Mentally Retarded," Research Quarterly, XXXVII, 4, 
(December, 1966), pp# 455-60. 
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Each subject in the control group was required to participate 

in the specific flexibility pretest at the beginning of the ten-week 

period and a posttest at the end of the ten weeks* During the ten-week 

period^ the control group participated in their daily activities with¬ 

out any specific program* The control group was compared to the experi¬ 

mental group to observe if everyday activities would increase flexibil¬ 

ity* 

Pilot Study 

Two male mentally retarded students from A* J* Woods School, 

Casper, Wyoming, were used for the pilot study* 

The pilot study determined what type of flexibility test to 

adopt. The determining factor was the ease at which these skills could 

be performed after a verbal and visual explanation* The following three 

test items were selected from Leighton*s Flexibility Tests: (1) trunk 

and hip flexion and extension, (2) hip flexion and extension, and 

n 

(3) sideward trunk and hip flexion and extension* ' 

Common faults found in performing the test items were: (1) for¬ 

ward flexion at the waist in sideward trunk and hip flexion and exten¬ 

sion, (2) feet spread, and (3) knees flexed* 

7 
'Jack R. Leighton, MA Simple Objective and Reliable Measure 

of Flexibility," Research Quarterly, Vol. XIII, No. 2 (May, 19^2), 

pp. 205-16. 
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Population 

Twelve educable mentally retarded students from Willson Elemen¬ 

tary School, Bozeman,* Montana, were selected as subjects* Six of the 

students were randomly picked to participate in the experimental group* 

The IQ range of the entire group was from 48 to 79, and age range was 

ten to fourteen years. 

Data Collection 

This investigator collected the needed data on March 25 and 27 

for the pretest and on May 27 and 29 for the posttest* The data was 

collected at Willson Elementary School,”1 Bozeman, Montana. 

Tools that were used to test the subjects were Leighton*s flex- 

0 
ion and extension test and flexometer. The reliability coefficient of 

these tests ranged from .889 to *997«^ Specific tests that were used 

were: (l) trunk and hip flexion and extension, (2) hip flexion and 

extension, and (3) sideward trunk and hip flexion and extension* 

Flexometer - The flexometer consists of a weighted 360-degree 
dial and a weighted pointer mounted in a case about four and one- 
half inches in diameter* The case is secured to the body segments 
by a strap* In the operating position, the dial and pointer coin¬ 
cide and point upward. Separate locking devices are provided, 

®Jack R* Leighton, "The Leighton Flexometer and Flexibility 

Test,” Journal of the Association for Physical and Mental Rehabilita¬ 

tion/ Vol* XX, No. 3 (May-June, 1966), pp. 86-93* 

^Calton Meyers and R. Erwin Blesh, Measurement in Physical 

Education, (New York: The Ronald Press Company, 1962), p. 294* 
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and the dial is locked in place -when the segment is in position 

to begin a test action* The pointer may be locked in the point 

of finished movement 

Hypothesis 

There -will be an increase in flexibility of the subjects dir¬ 

ectly related to the flexibility training program. 

10 
Ibid 



Chapter 2 

REVIEW OF RELATED LITERATURE ' 

Previous studies have been conducted in the area of flexibility* 

The folio-wing studies have compared normal with mentally retarded, 

normal with normal, and normal boys with normal girls* The studies 

also indicate that the normal child has the ability to increase flexi¬ 

bility when trained* Studies indicate that age plays a part in flexi¬ 

bility and that ballistic or static stretching exercises have the same 

ability to increase flexibility* 

Mentally Retarded Compared to Normal 

Glanville and Kreezer found that the educable mentally retarded 

are not as flexible as the normal individual when matched in height, 

weight, and age* They found the older the subjects, the greater the 

difference in flexibility between the educable mentally retarded and 

the normal subject, with the normal subject having the greater range of 

motion* Sometime during the developmental period, the mentally retarded 

child stops developing in the same manner a normal person does. They 

found in previous work that mongoloids have a greater joint range of 

motion than a regular mentally retarded child.'1' 

Auxter, in a study comparing the flexibility of a normal group 

of boys with a group of mentally retarded boys, did not find a great 

*^A* D* Glanville and G. Kreezer, ’’Deficiencies in Amplitude of 
Joint Movement Associated with Mental Deficiency,” Child Development* 
Vol. VIII, No. 2 (June, 1937)7 PP* 29-38. 
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difference in flexibility in the area of trunk flexion and extension, 

but found a noticeable difference in comparing ankle flexion and exten- 

2 
sion# 

Mentally Retarded 

When Brown administered the Kraus-Weber test, which has a flexi¬ 

bility portion, to trainable mentally retarded, he found that flexibil¬ 

ity ranked second in failure for the mentally retarded# He also found 

that trainable mentally retarded girls were more flexible than the 

trainable mentally retarded boys# Brown stated that a physical educa¬ 

tion program might improve the scores for trainable mentally retarded 

on the Kraus-Weber test# He also stated that children who participate 

in physical education activities failed fewer tests than children who 

did not participate in physical education activities.-^ 

Ability of Normal Children to Improve Flexibility 

In Bosco*s study, there were ninety-five normal subjects, divi¬ 

ded into four groups: beginners, advanced beginners, intermediates, 

and advanced# The subjects participated in a gymnastics program for 

2David M# Auxter, "Strength and Flexibility of Differentially 
Diagnosed Educable Mentally Retarded," Research Quarterly7 Vol XXXVII, 
No# ^ (December, 1966), pp# 455* 

^Joe Brown, "Comparative Performance of Trainable Mentally 
Retarded on the Kraus-Weber Test," Research Quarterly, Vol. XXXVUI, 
No. 3 (October, 1967), p* 3^* 
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twelve weeks* The subjects raet one to three hours a week with ten min¬ 

utes of rapid warmup and the remainder of the time was involved with 

gymnastics activities* He found the greatest number of failures (ina¬ 

bility to touch the floor and hold it for three seconds) in the entire 

test to be in the beginners group who had only completed one twelve- 

week program. The only other failure was in the intermediate group* 

It was pointed out that the twelve year old age group had previously 

rated last in flexibility when Kraus-Weber and researchers from Indiana 

University administered the test. However, in Bosco^ study, the 

twelve year olds were not rated last in flexibility.^ 

Shaffer, in her study, found that a semester program of condi¬ 

tioning exercises based on physiological needs produces rapid gains in 

strength and flexibility. Most of the normal female subjects had never 

participated in a scheduled physical education class before the experi¬ 

ment; but after a semester, they matched the European children^ rate 

of success in passing the Kraus-Weber test. One of the conclusions 

drawn from this report was that greater height and weight does not 

affect the outcome of flexibility.^ 

James Bosco, "Let1 s Put Gymnastics Back Into Our Physical Edu¬ 
cation Program," The Physical Educator, Vol. XVI, No. 1 (March, 1959)f 
pp. 15-17. 

■^Gertrude Kraus Shaffer, "Variables Affecting Kraus-Weber 
Failures Among Junior High School Girls," Research Quarterly, Vol. XXX, 
No. 1, (March, 1959). pp* 75-86. 
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Leighton^ study revealed that a program of exercise to in¬ 

crease flexibility administered over an eight-week period increased 

flexibility in twenty-seven of his thirty test items* He also found 

normal boys in the age range of ten through eighteen decreased in flexi¬ 

bility from the age of ten to sixteen. He feels that flexibility varies 

more with the habituated activity pattern of the subjects than with 

their age*^ 

Shaffer found most normal children who had permissive games 

programs based entirely on learning and playing games and those who do 

not have physical education class during pre-pubital and adolescent 

periods of rapid growth fall below the clinical standard for minimum 

muscular fitness and this increases with time* Shaffer worked with her 

students twice a week for two semesters and had a two percent failure 

on the Kraus-Weber test compared with sixty percent nationwide failure* 

7 
She was stressing the need for formal work, not permissible games* 

Francis found in his study of motor ability of the educable men¬ 

tally retarded that the retarded child was similar in motor ability to 

the normal child but at a lower level* The retarded child benefited 

^Jack R* Leighton, H0n the Significance of Flexibility for 
Physical Educators,,, Journal of Health, Physical Education, and Recrea¬ 
tion. Vol* XXXi; No. 70 (November, I960), pp. 26-7* 

7 
Gertrude Kraus Shaffer, ,rWhy the American Children are Phy¬ 

sically Unfit,” The Physical Educator," Vol. XVII, No. 2 (Hay, I960), 
pp* 60-1* 
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from the same type of exercise a normal child did but required a 

8 
patient instructor to assist in his achievement. 

Age and Sex Relationship to Flexibility 

Buxton found in her study of reaching the toes or beyond that 

girls -were more flexible than boys; and, at the age of twelve, both 

boys and girls were at their peak of inflexibility. She also found 

warmup improves flexibility.^ 

A study conducted by Hupprich indicated that girls up to the 

age of twelve increased in flexibility but declined thereafter.^ 

Gurewitch found in a mixed group of normal subjects a decline 

from age seven to seventeen in flexibility, with an increase from six¬ 

teen to eighteen. Studies indicated that interest in physical activity 

11 
related positively to flexibility tests. 

%. J. Francis and G. L. Rarick, Motor Characteristics of 
the Mentally Retarded, (Washington, D. C.: U. S. Office of Education, 
i960). 

?Doris Buxton, "Extension of the Kraus-Weber Test," Research 
Quarterly, XXVTII, 3 (October, 1957), pp. 210-.1?. 

■^Florence L. Hupprich and Peter 0. Sigerseth, "The Specificity 
of Flexibility in Girls," Research Quarterly, XXI, 1 (March, 1950), 
pp. 25-30. 

~*A. D. Gurewitch and Margaret 0*Neil, "Flexibility of Healthy 
Children," Archives of Physical Therapy (April, 19^), pp. 216-21. 
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Kendall and Kendall also found that at the age of twelve fewer 

12 
subjects could touch their toes while in a sitting position. 

Types of Exercises 

DeVries compared the use of two types of exercises, static 

stretching and ballistic. Static stretching exercises were performed 

by holding a position without movement. The other was ballistic which 

involved quick jerks and pulls upon the body segments. The subjects in 

DeVries* research met for seven 33-roinute periods. DeVries found that 

flexibility can be significantly improved by both static and ballistic 

13 exercises. 

12Henry Kendall and Florence P. Kendall, "Normal Flexibility 
According to Age Groups," Journal of Bone and Joint Surgery, XXXA 
(1948), pp. 690-94. 

^Herbert A. DeVries, "Evaluation of a Static Stretching for 
Improvement of Flexibility," Research Quarterly, XXXIH, 2 (May, 1962), 
pp. 222-29« 
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ANALYSIS OF DATA 

In trunk and hip flexion and extension, the subject started in 

a standing position with his feet together, knees extended and arras ex¬ 

tended with his hands clasp overhead. The strap was fastened around the 

chest at nipple height with the flexometer either on the right or left 

side just below the axillary space. The students were instructed to 

keep their knees extended with the plantar surface of their feet in con¬ 

tact with the floor at all tiraes. The first moveraent was a hyperexten¬ 

sion of the trunk as far as possible and the dial was locked. The sub¬ 

ject was then instructed to flex the trunk as far forward as possible. 

The pointer was then locked in place, the subject relaxed, and a read¬ 

ing was recorded. 

Hip flexion and extension also began in a standing position, 

with the feet together, knees extended, and the arras extended overhead 

with the hands clasp. The flexometer was fastened on either the right 

or left side with the strap and flexometer at the same height as the 

umbilicus. The subject was instructed not to flex his knees, move his 

feet, or permit his heels or toes to rise from the floor at anytime 

during the test. The subject then hyperextended his trunk as far as 

possible and the dial was locked in place. The subject was then in¬ 

structed to flex the trunk as far forward as possible. The pointer 

was locked in place and the subject relaxed and a reading was recorded. 
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Sideward trunk and hip flexion and extension begins with the 

subjects in a standing position, feet together, knees extended, and the 

arms at the sides. The flexometer was positioned in the center of the 

back at nipple height. The plantar surface of both feet should remain 

on the floor at all times, and the knees should be extended. The sub¬ 

ject was required to flex laterally. The subject was allowed to hyper- 

extend the trunk but not flexion. The subject flexed to the left as 

far as possible, and the dial was locked in place. The subject then 

flexed as far as possible to the right, and the pointer was locked in 

place. The subject relaxed and the reading was recorded. 

The statistical results were programmed into the Sigma VII Com¬ 

puter at Montana State University^ Bozeman" Montana. The data was col¬ 

lected by the investigator and recorded on score cards for each sub¬ 

ject. (See Appendix) The computer program was designed with the assist¬ 

ance of Dr. Albert Suvak. The cards were programmed into the computer 

by the staff at the Computer Center. 

The data was programmed to determine if the statistics were 

significant at the .05 level of confidence. This signifies that the 

results obtained would be identical ninety-five out of one hundred 

trials. 

The pretest, posttest, and the difference between the two tests 

for the experimental group are presented in Table 1, page 1?. The pre¬ 

test, posttest, and the differences between the two tests for the con- 
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trol group are presented in Table 2, page 18. The means, standard 

deviations, and T-tests for the three flexibility tests for both groups 

as computed by the Sigma VII Computer are given in Table 3* Pag® 19* 

The T-test score for trunk and hip flexion and extension was 3*979, 

which was above the needed 2.228 and, therefore, was significant at the 

• 05 level of confidence. The T-test score for hip flexion and exten¬ 

sion was 3*884, which was also above the needed 2.228 and, therefore, 

was significant at the .05 level of confidence. T-test score for side¬ 

ward trunk' and hip flexion was 4.019, which was also above the needed 

2.228 and, therefore, was also significant at the .05 level of confi¬ 

dence. From the data obtained, the hypothesis which stated there would 

be an increase in flexibility of the experimental group directly related 

to the flexibility training program can be accepted at the .05 level of 

significance. 
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Chapter k 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

Summary 

This study was designed to determine the effects of a ten-week 

flexibility program on six educable mentally retarded students. There 

were twelve subjects involved with an IQ range of 48 to 79 and age 

range from ten to fourteen. The subjects completed the following three 

flexibility test items designed by Leighton: (1) hip flexion and ex¬ 

tension, (2) trunk and hip flexion and extension, and (3) sideward 

trunk and hip flexion and extension. 

This investigator found it possible to accept the hypothesis. 

There was an increase in flexibility of the subjects directly related 

to the flexibility training program. The T-test scores were 3.98 for 

trunk and hip flexion and extension, 3.88 for hip flexion and exten¬ 

sion, and 4.02 for sideward trunk and hip flexion and extension. In 

order to be significant at the .05 level, the scores had to be greater 

than 2.228. 

Conclusion 

An analysis of the results from the Sigma VII Computer made it 

possible to conclude that: ; 

1. The experimental group had a T-test score on trunk and hip 

flexion and extension that was significantly higher than the control 

group. 
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2. The experimental group had a T-test score on hip flexion 

and extension that was significantly higher than the control group. 

3* The experimental group had a T-test score on sideward 

trunk and hip flexion that was significantly higher than the control 

group. 

4. From this study it appears that educable mentally retarded 

can increase flexibility with training. 

Recommendations 

The following are this investigators recommendations for 

future similar studies: 

1. This same type of study should be conducted with trainable 

mentally retarded subjects. 

2. There should be a flexibility training program to include 

mentally retarded, as well as normal subjects, to observe the differ¬ 

ence in time and ability to increase flexibility. 

3* There should be further studies to discover when mentally 

retarded subjects reach their high and low points of flexibility in 

relation to chronological and mental age. 

4. There should be further studies to determine if the flexi¬ 

bility of mentally retarded subjects has any relationship to body 

weight or size in height. 
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