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CHAPTER I 

THE PROBLEM 

A. Introduction 

In thinking of the scope of human movement patterns 

it is difficult to find any activity that does not involve 

some kind of cognitive as well as physical insight. Even 

the simplest acts require a great deal of coordination 

between what is perceived and what is done. However, though 

perception is involved in practically every act not every 

stimulus is perceived in the same way by different individ

uals (20). Because of these individual perceptual differen

ces, physical educators have long expressed interest in the 

relationship of physical activity and perception. 

Studies have attempted to describe perception and 

explain its effects on man's behavior. According to Wyburn, 

Pickford, and Hirst, perception includes recognition of an 

object or event, and this recognition implies an objective 

contribution from the cortex of the brain. The nature of 

this contribution will remain unknown until the problem is 

solved of how the sensory input is evaluated, modified by 

previous responses, stored as memory (29). Kohler and Wall-

ach presented a theory of brain function during perception 
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which suggested that a polarization, activated during the 

perceptual process, occurs in brain tissue. The awareness 

derived from the sensory processes while stimulus is present 

is the result of perception (13). Ryan sees this awareness 

as playing an extremely important part in behavior and per

haps influencing choice of activities or performance in 

these activities (20). 

Of the many studies dealing with perception, several 

involve the perception of pain by individuals. It has been 

suggested that the ability to withstand pain might be 

related to the type of activity in which a person partici

pates (21). An interesting explanation of pain perception 

was explored by Petrie who stated "the relationship between 

pain and type of athletic activity might be due to differen

ces in a general perceptual characteristic of 'augmenting* 

or 'reducing' sensory inputs" (17:15). 

Ryan and Petrie demonstrated that certain individuals 

appear to consistently reduce the intensity of their percep

tion, while others tend to consistently augment the inten

sity of perception. Those who tend to reduce perceptual 

intensity have been shown to be more extraverted and toler

ant of pain, while those who augment perceptual intensity 

have been shown to be more introverted and less tolerant of 

pain (19,20). It has been agreed that "reducers" are less 

tolerant of sensory deprivation, more mesomorphic, and able 



to judge time as passing more slowly than "augmenters" (18, 

20,22). Furthermore, more reducers have been found in 

delinquent groups (19,20). 

Kohler and V/allach used the term "satiation" to 

describe the tendency for the intensity of a perception to 

be reduced in some persons after they were stimulated for 

some time (13). It was determined that perception of time 

as related to satiability indicated that the reducer should 

experience time which was relatively empty for him, because 

of his tendency to reduce his perception of the environment, 

and judge it as passing more slowly than does the augmenter 

(9,18.25). 

Studies related to the perceptual, psychological, and 

physiological differences between participants and non-parti

cipants in activity indicate that, in many cases, differences 

do exist. Based on the results of numerous studies it has 

been concluded that participants in certain types of activity 

tend to reduce the perception of stimuli. Ryan stated that 

the education of both the reducer and augmenter should take 

into consideration both the vulnerabilities and strengths of 

each (20). If these suggestions are correct, physical activ

ity could have a significant affect upon perception. This 

study was thus designed to provide further data on the 

effects of physical activity upon perceptual characteristics. 



B. The Problem 

It was the purpose of this study to investigate the 

effects of physical activity on perception. More specifi

cally, this study attempted to determine whether participa

tion in hand-eye coordinating activities or total body fit

ness activities affects one's perception of time. 

C. Scope of the Study 

The results of this study were limited to the data 

obtained from one hundred twenty undergraduate students from 

Texas Tech University, Lubbock, Texas. Forty subjects were 

participants in a fitness type program, forty were partici

pants in a hand-eye coordinating sport, and forty were 

involved in neither type activity. In addition, this inves

tigation was limited to only six weeks of activity with no 

control or restriction placed on work or play of each sub

ject outside of the regularly scheduled activity period 

conducted for the purposes of this research. 



CHAPTER II 

REVIEW OF RELATED LITERATURE 

This chapter contains a review of literature concern

ing perceptual characteristics and their relationship to 

personality and physical activity. For clarity the review 

of literature has been divided into sections which describe: 

(a) perception and pain, (b) perception and personality 

types, and (c) perception and physiological traits. A Brief 

summary of the related literature concludes the chapter. 

A. Perception and Pain 

In many sports, such as football or boxing, the abil

ity to withstand pain appears to be essential to successful 

performance, while in sports such as tennis or golf, this 

ability has less effect on performance. Ryan and Kovacic 

suggested that the ability to tolerate pain might be related 

to the type of activity in which a person chose to partici

pate. According to this theory, individuals with high pain 

thresholds tended to play sports such as football while 

individuals with low pain thresholds avoided such contact 

sports (21). 

Ryan and Kovacic tested three groups of male students 

in a study of this theory: one group participating in contact 
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sports, one group who participated in non-contact sports 

only, and one group who had not participated in any sport 

on a varsity level. Three methods were used to deliver 

controlled pain. Radiant heat was employed to measure the 

pain threshold, gross pressure indicated the number of bumps 

and bruises received in body contact, and muscle ischemia 

was used to represent pain associated with severe muscle 

fatigue. There were no significant differences found in 

pain threshold; however, there were some differences found 

in how much pain was tolerated by the three groups. The 

group composed of contact athletes tolerated the most pain, 

the non-athletes tolerated the least, and non-contact ath

letes fell between the other two (21). 

Although this theory seemed plausible, several fac

tors were found to contradict such a simple relationship. 

Gelfand as well as Wolfe hypothesized that pain tolerance 

was composed more of psychological than physiological compon

ents, while the reverse was true of pain threshold. These 

investigators administered ultra sound waves as a pain stim

uli, thereby employing a vigorous deep-heating procedure 

which at excess intensities caused perosteal pain. Subjects 

were tested by touching the applicator of the ultra sound 

machine with their thumb. A Stoelting clutch clock with a 

large second hand was then activated. Removal of the tough 

stopped the clock and the time was recorded for each subject 



The subjects were instructed to say "now" at the first feel

ing of pain and to remove their thumb when they could no 

longer tolerate the pain. The results of this study indi

cated no significant difference between pain thresholds of 

the experimental and control groups; however, a significant 

difference in pain tolerance between the two groups was 

found (7,28). 

Beecher introduced the hypothesis that repeated exper

iences with pain caused the contact athletes to be more 

realistic in their evaluation of the significance of pain 

and thus fear pain less than the non-athletes. It was 

pointed out that the significance of the pain experience was 

important in determining how "painful" the experience 

appeared to be (1). 

Pain expectancy was defined by Ryan as "the anticipa

tion that pain is unavoidable in a given situation"; and 

pain acceptance was defined as "a willingness to experience 

pain" (20:90). These two culturally determined attitudes, 

pain expectancy and pain acceptance, were related to differ

ences in pain response according to Zborwski. This investi

gator postulated that athletes, through parental or peer 

pressure, associated the ability to tolerate pain with "man

liness" and thus gave this ability a social value. Non-

athletes, on the other hand, did not associate pain toler

ance with socially desirable traits or characteristics (30). 
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Petrie observed that when patients suffering from 

severe pain underwent a prefrontal lobotomy to relieve the 

pain certain personality characteristics were changed. Sur

gery to the prefrontal areas of the brain increased the tol

erance for pain. The patient appeared more extraverted, and 

less tolerant of sensory deprivation than before the surgery, 

Petrie concluded that a normal person who was exceptionally 

tolerant of pain had the personality and perceptional style 

of an individual after prefrontal lobotomy, whereas one who 

could not tolerate pain resembled in personality a patient 

before prefrontal lobotomy (17). 

The intensity of a perception to be reduced in some 

persons after they had been stimulated for some time was 

identified as an important perceptual phenomenon by Kohler 

and Wallach. These researchers used the term "satiation" 

to describe this tendency and found individual differences 

in regard to it (13). 

According to Petrie, Collins, and Solomon, lack of 

stimulation is borne differently dependent upon the individ

ual. Sensory pain characteristically accompanies an excess 

of stimulation while the stress of sensory deprivation and 

monotony are associated with scarcity of stimulation. Sen

sory deprivation has been explained as creating great stress 

for some persons and creating only minor stress for others. 

It has been hypothesized that a correlation exists between 



differences in tolerance for pain and differences in percep

tion. Differences in tolerance for sensory deprivation are 

similar to differences in perception, these differences 

being the reverse of those associated with tolerance for 

pain (18). 

Contrasting attitudes concerning pain were expressed 

by subjects who were most and least tolerant of the stress 

of sensory deprivation. Petrie, et al., observed that sub

jects who were least susceptible to deprivation were most 

susceptible to pain and that "a pain or ache had a different 

value for a person according to his tendency to reduce the 

perceived intensity of sensation and his associated person

ality trends" (18:85). 

In addition to satiability, there was another percep

tual characteristic found to change after a prefrontal lob

otomy, that being a difference in the perception of time. 

A minute was discovered to be experimentally lengthened after 

a prefrontal lobotomy, and the time spent over a task was 

seen to be underestimated. This altered perception of time 

was also characteristic of the good tolerator of pain and of 

the poor tolerator of sensory deprivation as explained by 

Petrie, et al. (18). 

B. Perception and Personality Types 

According to Petrie, et al., the perceptual types of 

those persons who tend subjectively to decrease perceived 
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size were called reducers, and the perceptual types who 

tend subjectively to increase perceived size were called 

augmenters. Moderate types were those who only slightly 

altered what was perceived. Petrie also identified an 

additional but atypical perceptual type, designated as 

stimulus-governed. This individual, when a larger object 

was used for stimulation, reduced the measure and when a 

smaller object was used for stimulation, increased the 

measure (19). 

Ryan and Kovacic hypothesized that groups participa

ting in contact sports would possess the perceptual pattern 

of the reducer and thus reduce most in their estimation of 

kinesthetically perceived size. The investigators also 

felt that reducers would have faster reaction times, faster 

movement times, judge time as passing more slowly, and 

tolerate the most pain. Groups not interested in athletics 

would possess the perceptual characteristics of the augmen

ters, and thus reduce less in their estimation of size, 

have slower reaction times, slower movement times, judge 

time as passing faster, and tolerate less pain. Groups that 

participated in non-contact sports would tend to fall 
« 

between the other two groups on all of the above tests. 

Significant differences between groups were found in esti

mation of size, pain tolerance, and time judgment tests, 

with the group of contact athletes tolerating the most pain, 
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underestimating time, and reducing estimation of kinesthet

ically perceived size. The group of non-athletes tolerated 

the least pain, overestimated time and had a tendency to 

enlarge judgment of size. The non-contact athletes fell 

between the contact athletes and the non-athletes on all of 

the tests (21). 

Augmentation and reduction were estimated by measur

ing the change in kinesthetically perceived size after stimu

lation. Subjects were tested by simultaneously rubbing a 

standard wooden bar with the thxjmb and forefinger of one 

hand and a long tapered bar with the thumb and forefinger of 

the opposite hand, attempting to locate an area that seemed 

as wide as the standard bar. A larger test bar was then 

rubbed. At the end of the trial, the test bar was usually 

perceived by the extreme reducer as being about halved in 

size and doubled in size by the extreme augmenter. The aug

menter enlarged the estimated size of the bar after stimula

tion with both a larger and a smaller test bar. The reverse 

was found in the reducer, who decreased in both cases (18, 

19,20). 

Research suggests that reducers tolerate pain well, 

augmenters poorly, and that moderates fall between the two 

extremes. Petrie found this to be true of experimental pain 

of heat, muscle ischemia, and pressure, as well as the pain 

of surgery and the pain of childbirth. Petrie concluded 
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that the tolerance for pain shown by reducers was partially 

due to their tendency to reduce the effectiveness of stimula

tion (17). 

The reduction in the subjective magnitude of a kines

thetic experience was shown by Kohler and Dinnerstein to be 

related to the dimension of personality called Introversion-

Extraversion. The more extraverted the personality, the 

greater the reduction. Kohler and Dinnerstein agreed with 

this conclusion and stated that the tendency to reduce would 

be a handicap in a situation where the environment starves 

the individual of sensory experience instead of bombardment 

as in the case of pain (11). "Thus, being a reducer would 

make for intolerance of sensory deprivation, because it 

would render the already limited stimulation even less 

effective" (18:84). 

Gray, Gray, and Loehlin explored the premise that 

extraverts would show a greater tendency toward underestima

tion of time. These researchers used 32 extraverted and 32 

introverted college students to test their estimation of 

three-minute intervals filled with reading. The Maudsley 

Personality Inventory was used to determine criterion scores 

of less than 16 for introverts and greater than 36 for extra 

verts (9). 

Claridge demonstrated time estimations made by extra

verts to be significantly smaller than those made by 
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introverts for ten-second, thirty-second, and sixty-second 

intervals. The author studied 30 dysthymics, 23 hysterics, 

and 17 normal subjects. The method used for measuring time 

judgment was the Llewellyn-Thomas technique, which is essen

tially a positive feedback technique in which the subject 

made an estimation of a standard time interval and was then 

presented with his judgment as a new standard for the next 

trial (3). 

Loehlin compared subjects who consistently overesti

mated two-minute intervals with those who consistently 

underestimated the intervals and found that the overestima-

tors did not differ from underestimators on personality 

measures but they did judge the time-filling activities to 

be less interesting than did underestimators. The investi

gator obtained estimates of the duration of a two-minute 

time interval occupied in a variety of ways and used the 

Minnesota Multaphasic Personality Inventory (MMPI) as an 

instrument to evaluate emotional and motivational differen

ces between individuals. Twenty-eight measures were then 

selected for inclusion in a matrix that was intercorrelated 

and factor-analyzed (15). 

Lynn used the Llewellyn-Thomas technique to test two 

groups of 20 introverted and 20 extraverted male college 

students. Introversion-Extraversion was assessed by the 
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Maudsley Personality Inventory. The apparatus consisted of 

a light that could be switched on with two keys, one of 

which was held by the experimenter and the other by the sub

ject. The subject was to match the length of time the 

experimenter had the light switched on. The researcher 

observed underestimation of time by extraverts and over-

estimation of time by introverts (16). 

It was suggested by Thomas and Brown that everyone 

experiences periods of time that are full and periods that 

are empty. The perception of time as related to satiability 

indicated that the reducer should experience time which was 

relatively empty for him, because of his tendency to reduce 

his perception of the environment and judge it as passing 

more slowly than does the augmenter (25). 

In studying a group of young delinquents, Petrie, 

McCullock. and Kazdin discovered that there were signifi

cantly more reducers among the delinquents than was expected 

by chance, and significantly fewer augmenters (19). Ryan 

explained that reducers might need to seek additional stimu

lation of one kind or another, and might thus be more of a 

behavior problem, during the younger years, and that they 

might experience a lower degree of academic achievement than 

indicated by their ability. It was implied that among both 

delinquents and athletes there are more reducers than might 

be expected by chance. Ryan suggested that reducers. 
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lacking stimulation, have turned toward either athletics or 

delinquency for additional stimulation, and, thus, both 

groups have the same basic needs (20). 

In a study by Gough and Meilbrun, 150 adjectives were 

given to a group of high school students. The subjects 

were asked to check those adjectives that they felt most 

closely described themselves. The adjectives checked by 

reducers in the group were then compared to the adjectives 

checked by the augmenters. The reducers described them

selves as: alert, cautious, clear-thinking, conscientious, 

dependable, determined, dreamy, efficient, enthusiastic, 

impatient, individualistic, industrious, intelligent, leis

urely, modest, obliging, organized, practical, precise, 

quick, relaxed, self-confident, and tactful. The augmen

ters described themselves as: bossy, careless, imaginative, 

logical, loud, sensitive, and serious. The total number of 

adjectives checked appeared to differ between the two groups, 

with the reducers checking approximately twenty per cent 

more adjectives than the augmenters. An individual checking 

a great number of adjectives was described as emotional, 

adventurous, wholesome, conservative, enthusiastic, frank, 

and helpful. This type person was seen "as active, appar

ently meaning well, but tending to blunder" (8:21). The 

individual checking few adjectives was found to be quiet, 

aloof, reserved, and more tentative and cautious in his 
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approach to problems. The latter type person was described 

as being more apt to think originally and inventively, but 

less effective in getting things done (8). 

Bell, using Cattell's Sixteen Personality Factor Ques

tionnaire, found that 230 men performed a time-estimation 

task of one minute more accurately and with less variability 

than 173 women, and that the male subjects tended to "cut 

corners." and have a well developed "socially acquired pat

tern of skills" (2:177). The women tended to view them

selves as "talkative, cheerful, serene, happy-go-lucky, 

frank, expressive, quick and alert, anxious, sensitive, 

easily upset, fussy, moody, lonely, brooding, and task-

oriented" (2:177). 

Studies related to the psychological differences 

between participants and non-participants in physical 

activity have indicated that in many cases differences do 

exist. Schendel administered the California Psychological 

Inventory (CPI) to 334 high school and college age students. 

The subjects were randomly selected from a roster of non-

participants in athletics, and from rosters of team-sport 

athletes. The CPI scales were constructed so that higher 

scores reflected more socially desirable behavior charac

teristics. The inventory of each subject provided raw 

scores on 18 separate scales. Differences between the 

means of the standard scores on the 18 scales of the groups 
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at each educational level were determined and tested for 

significance by employing the t-test of differences between 

uncorrelated means. It was determined that the high school 

age participants in athletics were significantly superior 

to the non-participants on four of the CPI scales but the 

college age non-participants were significantly superior 

to the participants on eight of the CPI scales (22). 

Werner and Gottheil concluded that little difference 

in personality development of athletes and non-athletes was 

shown by Cattell's Sixteen Personality Factor Test. These 

researchers tested 340 cadets entering the United States 

Military Academy who were designated as athletes. The 

test was given upon entrance to the Academy and again at 

graduation. The proportion of graduates was significantly 

greater among the athletes than among the non-athletes (26). 

Kroll and Peterson found football players who played 

on winning teams to be more outgoing and socially aggress

ive than players on losing teams. Six football teams were 

selected to provide data on winning and losing teams. One 

of the tests incorporated the 15 item lie scales of the 

l̂ IMPI. Profiles on the study of values test were scrutin

ized through multiple-discriminant analysis procedures. The 

results suggested that both type of school and success of 

season afforded a basis for discrimination. The investiga

tors also stated that players who were on winning teams 
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scored higher on dominance and leadership characteristics 

than players who were on losing teams (14). 

Fletcher obtained data from 950 male college students 

enrolled in a physical education "concepts" course. The 

Edwards Personal Preference Schedule designed to describe 

the personality by ascertaining the needs for "achievement, 

deference, order, exhibition, autonomy, affiliation, intra-

ception, succorance, dominance, achievement, nurturance. 

change, endurance, heterosexuality, and aggression" was 

administered (6:301-302). An Information Check List con

sisting of thirty-seven activities was also given in order 

to determine participation in activity. The results indi

cated that participants in activities scored significantly 

higher on dominance and heterosexuality than did non-par- 3i 

ticipants, while non-participants scored higher on 

achievement, deference, and endurance (6). 

Flanagan made use of a personality inventory consis

ting of (1) the items of factor M (masculinity-feminity) 

from the Guilford-Martin Inventory; (2) Allpost's Ascend

ance-Submission Scale; (3) The Guilford's Introversion-

Extraversion Scale; and (4) the Emotional Stability Section 

of Smith's Human Behavior Inventory. Six physical activity 

groups from the University of California served as subjects. 

The groups were fencing, basketball, boxing, swimming, 

volleyball, and badminton. The total number of subjects 
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was 221. The scores on the inventory for all six groups 

were recorded and organized in frequency distribution 

tables. Means, standard deviations, and standard errors 

of the means for each group on the respective personality 

traits measured by the scales were computed. 

The results of this experiment suggested that highly 

active groups of participants were less self-conscious and 

were better physically fit, while those in less active 

groups were less fit and experienced some difficulty in 

social adjustment (5). 

C. Perception and Physiological Traits 

Kohler and Wallach claimed that a polarization 

occurred in brain tissue when activated by perception. 

The polarization was intensified when subsequently activ

ated, and this polarization then produced certain specific 

changes in subsequent percepts which could be behaviorally 

verified. The researchers found a figural after-effect 

which was the result of a change in the conductivity of 

that part of the brain upon which a contour was projected. 

The investigators also demonstrated that the postulated 

changes in the distribution of direct current in the brain 

could be measured with suitable electro-physiological 

apparatus (13). 
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Figural after-effects have been demonstrated to occur 

in a predicted direction in second and third dimensions of 

vision (12,13), in kinesthesis (24), and in auditory respon

ses (4). The work done in the visual field referred to 

instances in which a part of the visual field was occupied 

for some time by a figure; when other figures were shown in 

about the same region they became displaced or distorted. 

Any visual entities which were segregated from a uniform 

environment were therefore used as I-objects (inspected 

objects), and caused figural after-effects provided 

T-objects (test objects) were chosen and shown properly 

(12.13). 

Smith stated that "An illusion is a false sensory 

experience because the sensation is imaginary and not based 

on sensory information transmitted from the receptors to 

the cortical centers of the brain" (24:42). The phenomena 

of a kinesthetic illusion having occurred when movement was 

experienced without any movement taking place was studied 

by systematically presenting a number of nil trials. Of the 

nil tirals presented. 48% were assessed incorrectly; that 

is, the subjects reported experiencing movements, when no 

movement occurred. It was concluded that the direction of 

the movement preceding the nil trial had a significant 

influence on the direction ascribed to the movement. This 

"nil trial influence" was interpreted as being some form of 
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sensory carry-over, or after-effect of sensory impulses in 

the cortical cells (24). 

Wertheimer concluded that individual differences in 

"figural after-effects could be interpreted as indicators 

for general, undefined, metabolic efficiency" (27:57). 

Figural after-effects depended on the ease with which a 

modification in polarization occurred. Thus, it was stated 

by Wertheimer that measures of over-all metabolism were 

correlated to some extent with cortical metabolism and, 

therefore, a person with a Basal Metabolic Rate in the 

optimal range should exhibit a larger figural after-effect 

than a person with a "non-optimal" Basal Metabolic Rate. 

Wertheimer further explained that metabolic efficiency 

might be considered a measure of circulatory efficiency and 

suggested that a person whose circulatory system was opti

mal might have the best metabolic functioning. A larger 

figural after-effect from those where the circulatory 

structure was optimal was predicted by this researcher (27) 

Kline, et al.. and Sheldon, et al., supported Werthei 

mer's work by suggesting that high mesomorphy ratings might 

indicate a well-developed circulatory system, a generally 

normal-range Basal Metabolic Rate, and relatively high 

though normal-range blood sugar, protein, and total blood 

cholesterol (10,23). Thus Wertheimer concluded that 
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persons well-endowed with mesomorphy should have larger 

figural after-effects than persons lower in mesomorphy (2 7). 

D. Summary of the Literature 

Although some conflicting results have been reported, 

the research reviewed in this chapter may be sunnnarized as 

follows: certain perceptual types tend to reduce the percep

tion of stimuli, while others tend to augment the perception 

of stimuli. It has also been shown that pain and suffering 

are related to differences in this general perceptual char

acteristic of augmenting or reducing sensory input. 

All of the characteristics of the reducer, such as 

tolerance of pain, intolerance of sensory deprivation, meso

morphy, extraversion, and to an extent the characteristics 

of the delinquent, have been associated with athletic groups 

Figural after-effects have been used to conclude that this 

dimension being questioned is indeed a sensory fact. 

Thus it is noted that the education of both the 

reducer and augmenter needs to make allowances for their 

vulnerabilities and strengths. There has been little basic 

research in the area of augmentation and reduction of per

ception; however, with the evidence that is available this 

concept as a general perceptual characteristic does appear 

to have implications for physical education and athletics. 



CHAPTER III 

METHODS AND PROCEDURES 

This chapter discusses the methodology utilized in 

the data collection and analysis. For the purpose of clar

ity, the chapter has been divided into sections describing 

the following: (a) the subjects, (b) apparatus, (c) testing 

procedures, and (d) statistical methodology. 

A. Subjects 

Ninety-eight female and twenty-two male undergraduate 

students enrolled at Texas Tech University, Lubbock. Texas 

voluntarily served as subjects in the experiment. The age 

range was 18 to 30 years with a mean of 20.12 and a standard 

deviation of 1.56. The weight and height ranges, respect

ively, were 97 and 220 pounds and five feet to six feet five 

and one-half inches. The mean weight was 134.87 with a stan

dard deviation of 21.17. while the mean height was 5.525 v;ith 

a standard deviation of 0.262. Forty of the subjects were 

assigned to Group A and participated in hand-eye coordinating 

activities. A second group of forty comprised Group B which 

participated in activities that elicit development of gross 

motor skills. The remaining forty subjects represented Group 

23 
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C and did not participate in either hand-eye coordinating 

or physical conditioning activities. 

Age 

Height 

Weight 

TABLE 1 

PHYSICAL CHARACTERISTICS 

Range 

18-21 

5'l"-6'2" 

102-174 

Mean 

19.9 

5'6" 

134.23 

OF GROUP A 

Standard 
Deviation 

1.07 

0.27 

17.77 

The subjects in Group A participated in archery 

and bowling. Archery was conducted for one hour each 

session for a period of six weeks on Mondays and Wednes

days. Bowling was held once a week for a two hour period 

during the same six weeks period. Basic skill instruction 

included stance, approach, aim. and delivery or release; 

emphasis was given to eye-hand accuracy objectives. The 

bowlers were taught the "spot bowling method" in which the 

range finders painted on the alley were used as points of 

aim. The archers were taught the "point of aim method" in 

which the point of the arrow was the reference in aiming. 
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TABLE 2 

PHYSICAL CHARACTERISTICS OF GROUP B 

Standarci 

Age 

Height 

Weight 

Range 

18-30 

5'-6'5%" 

97-220 

Mean 

20.52 

5'6" 

137.175 

Deviation 

2.23 

.36 

29.07 

Group B subjects were involved in a wide range of 

activities, including physical conditioning, track, gymnas

tics, basketball, and football. The subjects received 

instruction and practice in the development of gross motor 

skills through big muscle activity. Group B participated 

at regular intervals of at least two times weekly during 

the six week period. 

TABLE 3 

PHYSICAL CHARACTERISTICS OF GROUP C 

Standard 
Range Mean Deviation 

Age 18-22 19.94 1.01 

Height 5'-6'2" 5'6" 0.24 

Weight 105-170 133.2 14.07 

The subjects in Group C were not participating in 

any regularly scheduled activity program. There were no 
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limitations placed on any of the groups as to their recrea

tional activities outside of the scheduled activity times. 

Due to the methodology used in the eye-hand coordinating 

activities the subjects in Group A were considered to have 

participated in more tasks that affect perception than 

Group B subjects did. 

B. Apparatus 

A Dekan automatic performance analyzer, model number 

741, was used as the testing apparatus. The basic unit 

consisted of a solid state digital read-out timer calibra

ted in milli-seconds and accurate to one milli-second. The 

equipment was designed for the purpose of measuring time 

intervals and is automatically or manually operated. 

The basic unit contained the timing mechanism, manual 

controls, delay starting circuits, sound signaling device, 

and a jack for providing external signal voltage. Circuits 

were set up to record independent timing with stop switching 

applied to stop channel "A" or "B" or both. A signal 

switch was provided to activate start with or without a 

signal. Ready indicators were used to indicate if stop cir

cuits were ready to operate. 

The control cord was a six foot cord with a button on 

one end and a jack plug on the other. This was used to stop 

the channel as the button was pressed. This equipment was 
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used in order to provide precise timing without the common 

faults of human error. 

C. Testing Procedures 

A time estimation task of two minutes in length was 

used in this experiment. Prior to the test each subject 

was allowed five minutes alone in the testing room during 

which time a questionnaire concerning age. height, weight, 

involvement in physical activity at present and in the past, 

and the subject's self-concept of his present fitness level 

was completed. Upon completion of the five minute period 

the subject was given the following written instructions: 

You will be given three trials in which to 
estimate the passage of two minutes. Each trial 
will begin on the signal 'go.' When you feel that 
two minutes have elapsed, push the red button. 
Upon completion of the third trial leave the room 
and do not discuss the test. Are there any ques
tions? 

The test was administered twice during the spring 

semester with an interval of six weeks between each testing 

session. The subjects were tested at approximately the 

same time of day and under similar conditions in the second 

session as they were in the first. 

D. Statistical Methodology 

All pre- and post-test scores were recorded and sub

tracted from 120 seconds. This gave an error score for 

each trial. These error scores were used as the raw data 
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in the statistical testing. Thus, how closely an individ

ual came to estimating 120 seconds on the pre-test was com

pared to his ability to estimate on the post-test. 

The analysis of variance (ANOVA) technique was used 

to analyze the data. The analysis was divided into two 

parts with the first examination being made among individ

ual subjects within each group while the second portion 

examined the group by subject by trial interactions. A one

way analysis was used in the former instance while a split-

plot design was used in the latter. 

Both techniques were used to test the hypotheses that 

(1) a six-week period of regularly scheduled activities will 

change the perceptual characteristics of the population 

studied and (2) subjects enrolled in eye-hand perceptual 

activities (i.e. archery, bowling) would show the greatest 

degree of perceptual change. 



CHAPTER IV 

SUMMARY, RESULTS AND CONCLUSIONS 

This chapter contains a summary of the study and the 

results of the statistical analysis of the data collected 

during the investigation, as well as the conclusions drawn 

from these results. For convenience, the chapter is divided 

into the following sections: (a) summary, (b) results, and 

(c) conclusions. 

A. Summary 

The purpose of this study was to determine the 

effects of physical activity upon perception. More specif

ically, this study attempted to determine whether partici

pation in hand-eye coordinating activities or total bodily 

fitness activities affects one's perception of time. 

The subjects were 120 undergraduate student volun

teers from Texas Tech University, Lubbock, Texas. A two-

minute time estimation task was administered to each sub

ject at the beginning and at the end of the six week period 

from February 5, 1977 to March 19, 1977. During the six 

week interval, 40 subjects participated regularly in the 

hand-eye activities of archery and bowling, 40 participated 

regularly in the physical conditioning activities of body 

29 
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conditioning, dance, gymnastics, basketball, track, and 

football, and 40 of the subjects did not participate in 

any of these activities on a regular basis. The archery 

and bowling activities as well as the body conditioning, 

dance, and gymnastics were a part of the physical education 

service program, while basketball, football, and track 

activities were part of the athletic program at Texas Tech. 

B. Results 

A one-way analysis of variance was used to determine 

the F value for individual subjects in each group. The 

three trials of the pre-test and the three trials of the 

post-test served as the data. It was felt that taking each 

subjects performance on the pre- and post-test would give 

an additional insight into the changes that were possibly 

occurring within each subject as a result of the six-week 

experimental period. Tables 4, 5, and 6 contain the results 

of these analyses. As can be seen no group had a large 

number of people with true changes, although Experimental 

Group B had the most number of significant changes. 
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Subj 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

ect 
t 
.42 

.70 

.93 

9.71 * 

23.36 * 

.73 

.05 

2.51 

.38 

2.28 

Subj 
No. 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

TABLE 4 
ARCHERY--BOVJLING 

ect 
P 

.02 

1.24 

.56 

2.19 

2.73 

20.33 

7.91 

20.94 

1.03 

.08 

* 

i< 

•k 

Group 
Sub5< 
No. 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

A 
2Ct 

F 
.00 

.51 

4.85 

.17 

.36 

.00 

.04 

1.67 

.00 

27.97 " 

Subj 
No. 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

ect 

4.80 

.00 

4.11 

.66 

1.26 

4.76 

28.81 * 

31.01 * 

.00 

12.95 * 

*Signifleant at the .05 level. 

TABLE 5 

PHYSICAL CONDITIONING 

Subj 
No 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

ect 
F 

.06 

13.32 

.08 

4.08 

.18 

7.78 

39.19 

28.34 

2.12 

95.30 

* 

* 

* 

* 

• 

Subj 
No. 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

ect 
F 

.30 

12.93 * 

3.57 

.81 

.04 

33.62 * 

5.73 

.71 

3.25 

.87 

Group 
Subj 
No. 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

B 
ect 

F 
.92 

2.25 

.08 

4.74 

393.43 * 

.01 

2.92 

16.00 * 

1.70 

4.69 

— r t — 1 — T ~ 

Subj 
No. 
31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

ect 
F 
.07 

.49 

.77 

.45 

.02 

1.75 

14.46 * 

35.12 * 

3.43 

.22 
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S u b j e c t 
No. P 

1 .41 

2 .02 

3 1 4 6 . 1 5 * 

4 1 .00 

5 .09 

6 .00 

7 .00 

8 .05 

9 .27 

10 .26 

Subjec t 
No. 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

NON-

P 

.56 

.85 

.00 

.47 

.80 

.03 

.58 

.06 

.31 

.20 

TABLE 6 

-PARTXCIPANTS 

Group 
Subj( 
No. 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

C 
*ct 

P 

.10 

1.39 

.00 

.77 

16 .62 * 

17 .17 * 

.00 

.00 

.52 

.00 

Subj 
No. 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

e c t 
F 

.01 

.11 

.00 

.69 

.28 

1 .24 

.68 

.35 

56 .07 * 

5 .04 

"^Significant at the .05 level. 

Group B (Table 5) had eleven subjects that experi

enced a significant change in perception, while in Group A 

(Table 4) there were nine and in Group C there were four 

subjects that experienced a significant change in percep

tion of time. 

The analysis of variance technique, split-plot 

design, was then used to analyze the interactions between 

groups, pre-post, and trials. Table 7 contains the descrip

tive statistics for the total interactions between groups, 

subjects and trials while Table 8 contains the summary data 

from the split-plot design. As can be seen from the summary 
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data. Table 8, no significant differences occurred between 

any of the tested variables. 

TABLE 7 

DESCRIPTIVE INTERACTION STATISTICS 

Group 
(A) 

Fre-Fost 
(B) 

Trial 
(C) Mean 

Standard 
Deviation 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

1 

1 

2 

2 

2 

1 

1 

1 

2 

2 

2 

1 

1 

1 

2 

2 

2 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

18.64350 

25.56849 

18.82000 

18.15225 

24.88124 

21.34350 

19.35775 

25.56375 

19.38800 

18.71150 

24.19550 

19.79600 

19.87625 

24.69500 

23.48150 

19.99900 

21.29475 

20.30750 

18.41084 

20.91163 

21.50120 

18.09045 

19.40968 

17.64854 

18.68888 

23.89798 

17.18218 

17.68558 

18.29927 

18.99046 

20.95534 

23.86162 

20.34544 

19.47863 

18.26696 

19.36125 
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TABLE 8 

SUMMARY DATA FROM THE SPLIT-PLOT ANOVA 

Source 

(A) Groups 

(B) Pre-Post 

(C) Trials 

AXB 

AXC 

BXC 

SXA (Error) 

SXC (Error) 

df 

2 

1 

2 

2 

4 

2 

234 

458 

MS 

1768.89 

100.14 

13.53 

52.77 

133.66 

103.30 

984.22 

90.25 

F 

1.797 

0.102 

0.150 

0.054 

1.481 

1.145 

The split-plot design was used in that it tested 

many interactions. The most important of course as far as 

this study is concerned is the between groups analysis. 

Neither group differed in their ability to perceive 120 sec

onds, nor did the groups significantly differ between trials 

C. Conclusions 

Based on the results of this study the following 

conclusions seem justified: 

1. Six weeks of physical activity did not signifi

cantly affect the perception of time. However, the individ

ual F ratios obtained indicated that a change in percept

ion possibly had begun to occur and thus as Kline, et al. 

suggested, organization is expressed both by structure 

and function, with structure being a physical process 
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that develops through an extended time interval, and func

tion being a more immediate process or organizational con

cept of personality. These authors stated that often the 

long-term processes of structure were not taken into 

account; therefore, the innnediate functioning may be 

obscured by the expression of a more extended process (10). 

2. A light training schedule of two hours per week 

was not sufficient to produce a significant change in the 

perception of time. More frequent bouts of exercise during 

the six week testing period could possibly have produced 

significant change as suggested by Kline, et al. in using 

3 and 5 successive days of activity in collecting data (10). 

3. This study has produced no data which would indi

cate that participation in hand-eye activities or physical 

conditioning activities has any effect upon perception of 

time. However, because of unrestricted activity outside of 

the regular exercise period, caution must be used in inter

preting this conclusion. 

4. Participation in hand-eye activities did not 

elicit a significant change in perceptual characteristics 

when compared to physical conditioning activities. This was 

in agreement with Loehlin's findings that reducers and aug

menters did not differ in personality measures and thus 



36 

would not choose one type of activity over the other because 

of their perceptual character (15) . 

5. Although not of a statistical nature the great

est number of significant changes occurring in the physical 

conditioning group was opposite that which was anticipated 

in this study. It might be that general gross motor tasks 

increased kinesthetic perception and thus indirectly influ

enced other cognitive perceptual systems. 
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