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ABSTRACT 

This study was designed to answer three questions: 

(l) Is there a relationship between a teacher's tolerance 

of noise and his teaching pattern as described by Flanders 1 

Interaction Analysis? (2) Is there a relationship between 

a teacher's tolerance of noise and age? (3) Is there a 

relationship between a teacher's tolerance of noise and his 

sex? 

Of a population of 311 fifth and sixth grade 

teachers, a random sample of 30 participated in the study. 

During phase one, individual appointments were made to 

collect data on noise tolerance, age, and sex. Kinesthetic 

measurements as described by Asenath Petrie were recorded 

for the purpose of validating the noise tolerance 

instrument. 

The split-half method was utilized to determine the 

reliability of the noise tolerance instrument. 

To establish the teacher's noise tolerance score 

video and audio tapes were utilized. Each participant 

viewed two 10-minute video tapes; and, unknown to the 

participant, the sound track was exactly the same for each 

video tape. The first 10-minute segment was a sixth grade 

aiatheinatics class, which was described as a purposeful 

activity; the second was the same class in the same room 

x 



for a lunch period, which was described as a non-purposeful 

activity. The recorded sound level started at approxi

mately 35 decibels and ended at approximately 100 decibels. 

The controls on the video and audio equipment were set at 

fixed points for testing each person. To mark the 

categories, "annoying" and "unacceptable" for the 

purposeful activity, the number of seconds that elapsed 

in the 1.0-minute period were recorded on two electric 

clocks. The same procedure was utilized for the 10-minute 

non-purposeful activity. 

Phase two involved the coding of each teacher's 

classroom behavior. The instrument utilized was Flanders' 

Interaction Analysis. Three 20-minute visits were coded. 

From these data the teacher's Indirect/Direct ratio was 

computed. 

The rank difference method was employed to test 

each of the hypotheses dealing with noise tolerance and 

Indirect/Direct ratio. The product-moment coefficient of 

correlation was selected for testing the relationships 

between noise tolerance and age. The point biserial r was 

utilized for testing the relationships between noise 

tolerance and sex. Each hypothesis was tested for 

statistical significance at the .05 level. 

The following conclusions were drawn on the basis 

of statistical likelihood from data collected in this study 



Xll 

Of the five hypotheses relating to noise tolerance 

and Flanders 1 Indirect/Direct ratio, one correlation 

coefficient was significant. This statistical signifi

cance implies that a relationship existed between 

"annoying" noise during a purposeful activity and the 

Indirect/Direct ratio. These findings suggest that the 

more indirect teacher has a greater tolerance for noise 

described as "annoying" during a mathematics class. 

Of the five hypotheses relating noise tolerance 

and age, there were two significant correlation coeffi

cients. These significant coefficients were both in the 

area of purposeful noise. These findings suggest that the 

older the teacher the less tolerant he was of "annoying" 

noise and "unacceptable" noise during a purposeful 

activity. All of the correlation coefficients between 

noise tolerance and age were in the same direction (minus). 

There were no significant correlation coefficients 

found in testing any of the hypotheses relating noise 

tolerance and sex. All of the coefficients were very low, 

indicating that even a chance relationship was negligible. 

In comparing the correlation coefficients between 

noise tolerance during a purposeful activity and noise 

tolerance during a non-purposeful activity, all significant 

or even relatively high coefficients were in the area of 

purposeful activity. It would appear that the meaning the 
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teacher brings to the noise in the educational setting is a 

factor in tolerance. 



CHAPTER I 

THE PROBLEMS AND HYPOTHESES 

Introduction 

Living is complex in our growing technological 

society. Problems mount while an increasing population 

continues to try to cope with the results of the Indus

trial Revolution. As man learns how to live with the 

hardware of this society, he becomes aware of many prob

lems—the by-products of a people and their technology. 

One of these problems, noise, has snowballed in 

importance as a result of growing numbers of people 

trying to live with the benefits and problems of a 

technological age. -_As greater numbers of people gather 

in central locations; as stronger, harder, metallic 

surfaces are used for building and transportation; as 

ideas change concerning the meaning of the individual and 

his relationship with his fellow man, noise--as a by

product—has increased in intensity and frequency of 

occurrence. 

Just as education is an integral part of an 

increasingly noisy society, so noise becomes a growing 

problem in education also. 

1 
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Some studies and research concerning noise have 

beeri conducted during the past four decades. Most of 

them have been done in the areas of the physiological 

effects of sound. The effects of noise on the teaching-

learning situation have seldom been investigated. The 

relationship of noise and noise tolerance to the teaching 

process needs further investigation. 

This study is an attempt to identify relationships 

between noise tolerance and various human characteristics 

of fifth and sixth grade teachers. 

Statement of the Problem 

The purpose of the investigation is to seek 

answers to the following questions: (l) Is there a 

relationship between a teacher's tolerance of noise and 

his teaching pattern as described by Flanders' Interaction 

Analysis? (2) Is there a relationship between a teacher's 

tolerance of noise and his age? (3) Is there a relation

ship between a teacher's tolerance of noise and his sex? 

Significance of the Study 

Within the past four decades there has been a 

limited recognition that noise is a problem in education. 

Individuals, such as Harmon (1933)1 and small groups, such 

as the New York Noise Abatement Society (Flexner, 1932), 

tried to identify the effects of noise. Recommendations 

growing out of early studies dealt primarily with 



conditions of the physical plant. To correct already 

existing problems, installation of sound absorbing 

materials was urged. If new educational plants were to be 

constructed, it was advised that they be placed on less 

noisy sites. 

Further review of the literature suggests that 

questions concerning areas other than the physical plant 

need to be investigated. 

Two other approaches were attempted. One was a 

study that was conducted in Columbus, Ohio. The idea was 

to lower the noise level at the source with carpeted floors. 

Academic achievement was studied over a period of a school 

year and found to be higher (Conrad and Gibbons, 1963)* 

Smith (1962) approached noise from a different viewpoint. 

He stated, "Let there be noise" (p. 80). Smith challenged 

the teacher to learn to communicate effectively in the 

presence of noise. 

Many of the problems and conflicts in the 
classroom are the direct result of ineffective 
communication. Unfortunately, we att :mpt to 
set up a noise-free environment when such an 
environment is impossible. Let there be noise. 
As teachers we must learn to live with it--our 
children have! (p. 8l). 

Before shrugging off the noise problem and saying 

that teachers must learn to live with it; or before 

carpeting all classrooms, more evidence is needed. 

Knowledge of man's behavior in a noisy environment is 



inadequate; more knowledge about noise is needed in the 

field of education. 

In search of this evidence a study was proposed to 

investigate the relationship of noise tolerance and certain 

characteristics of those persons teaching on the fifth and 

sixth grade levels. 

Hypotheses to be Investigated 

Based on the statement of the problem fifteen null, 

hypotheses were formulated to provide direction for the 

study. The null, test hypotheses are as follows: 

Hypothesis 1 

There is no significant relationship between a 

teacher's tolerance for noise as indicated on a tolerance 

scale and his teaching pattern as described by Flanders 1 

Interaction Analysis with the Indirect/Direct ratio. 

Hypothesis 2 

There is no significant relationship between 

tolerance for purposeful noise to the extent that it 

becomes annoying and the teacher's Indirect/Direct ratio. 

Hypothesis 3 

There is no significant relationship between 

tolerance for purposeful noise to the extent that it 

becomes unacceptable and the teacher's Indirect/Direct 

ratio. 



Hypothesis 4 

There is no significant relationship between 

tolerance for non-purposeful noise to the extent that it 

becomes annoying and the teacher's Indirect/Direct ratio, 

Hypothesis 5 

There is no significant relationship between 

tolerance for non-purposeful noise to the extent that it 

becomes unacceptable and the teacher's Indirect/Direct 

ratio. 

Hypothesis 6 

There is no significant relationship between a 

teacher's tolerance for noise and his age. 

Hypothesis 7 

There is no significant relationship between 

tolerance for purposeful noise to the extent that it 

becomes annoying and the teacher's age. 

Hypothesis 8 

There is no significant relationship between 

tolerance for purposeful noise to the extent that it 

becomes unacceptable and the teacher's age. 
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Hypothesis 9 

There is no significant relationship between 

tolerance for non-purposeful noise to the extent that it 

becomes annoying and the teacher's age. 

Hypothesis 10 

There is no significant relationship between 

tolerance for non-purposeful noise to the extent that it 

becomes unacceptable and the teacher's age. 

Hypothesis 11 

There is no significant relationship between a 

teacher's tolerance to noise and his sex. 

Hypothesis 12 

There is no significant relationship between 

tolerance for purposeful noise to the extent that it 

becomes annoying and the teacher's sex. 

Hypothesis 13 

There is no significant relationship between 

tolerance for purposeful noise to the extent that it 

becomes unacceptable and the teacher's sex. 

Hypothesis l(i 

There is no significant relationship between 

tolerance for non-purposeful noise to the extent that it 

becomes annoying and the teacher's sex. 



Hypothesis 15 

There is no significant relationship between 

tolerance for non-purposeful noise to the extent that it 

becomes unacceptable and the teacher's sex. 

Definition of Terms 

For the purpose of this study the following 

definitions have been utilized. 

Nois e 

Any undesired sound that interferes with the 

activity that is taking place. 

Noise Tolerance Categories 

Levels of noise described by the teacher as 

annoying and/or unacceptable. 

Annoying Noise 

That noise level to which the teacher responds by 

telling the class to "quiet down" because it interferes 

with the prescribed activity. 

Unacceptable Noise 

That noise level to which the teacher responds by 

telling the class to "quiet down" and "stop" the specified 

activity because that particular activity cannot be carried 

on successfully. 
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Decibel 

A decibel is a sound measurement. It is a ratio 

of sound pressure to the reference level 0.0002 microbar. 

Microbar 

A centimeter-gram-second unit of pressure, equal to 

one millionth of a bar; one dyne per square centimeter. 

Teaching Pattern 

The manner in which the teacher expresses thought 

or feeling through oral communication is defined as teach

ing pattern. 

Indirect/Direct Ratio 

Flanders' (Amidon and Flanders, 1967) categories 

for Interaction Analysis which are utilized in calculating 

the Indirect/Direct ratio are numbered 1 through 7« A 

ratio for each teacher is recorded: the numerator being 

composed of the sum of the tallies in categories 1, 2, 3, 

and k and the denominator being composed of the tallies in 

categories 1 through 7* A listing of the categories 

follows: 

1. Accepts Feeling 

2. Praises or Encourages 

3. Accepts or Uses Ideas of Student 

k. Asks Questions 

5. Lecturing 
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6. Giving Directions 

7. Criticizing or Justifying"Authority 

Assumptions 

For purposes of this study the following assump

tions were made: 

1. There are variations in persons' tolerance for 

noise. 

2. Noise tolerance can be determined in a simulated 

classroom situation. 

3. Noise tolerance can be determined by the class

room teacher by the process of self-report. 

4. Noise tolerance can be measured on a noise 

tolerance category scale. 

5. Perceptual patterns can be determined by a 

kinesthetic test, which has been described 

reliably by Petri. 

6. Teacher behavior in the classroom can be reliably 

described in a systematic manner by Flanders' 

Interaction Analysis. 

7. A teacher's verbal behavior is indicative of his 

total behavior. 

8. Noise tolerance can be measured and the instrument 

validated by the experimenter. 
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Limitations 

This study was conducted under the following 

limitations: 

1. The size of the sample and the procedures employed 

for selecting it limited the conclusions drawn from 

this investigation. 

2. The noise tolerance findings were limited by the 

reliance on a simulated classroom situation. 

3. Since reporting on noise tolerance and perceptual 

patterns was done by individual appointment, time 

of year, month, or time of day were not considered 

in the findings. 

4. A sample of the verbal behavior of each teacher was 

limited to three twenty-minute segments. Based on 

other studies (Brooks, 1967; Hughes et al., 1959) 

the amount of time in each segment and the number 

of segments were judged to provide an adequate 

sample of the teacher's verbal behavior. 

5. The individual schedules of each teacher limited 

the specific subjects and observation times for the 

coding of the verbal behavior. 

6. The findings were limited by the effectiveness of 

the training and reliability of the coder. The 

coding is an integral pai~t of describing verbal 

behavior. 



7. The normality of the classroom teacher-pupil 

interaction pattern was limited by the visiting 

coder. The presence of the coder changed the 

classroom environment. 

8. Since there was no generally accepted way to 

measure noise tolerance, a noise tolerance test 

was developed and validated against an independent 

criterion. This criterion, Petrie's measure of 

kinesthetic aftereffect, is an instrument that has 

been applied to broader perceptual connotations. 

Summary 

There is increasing evidence that noise plays a 

significant role in man's environment and man's interaction 

with that noise has physiological and psychological effects 

on his behavior. Assuming that this is true, the implica

tions in education would be important. 

One area that needs to be investigated is the 

relationship between noise tolerance and the teaching-

learning process. 

This study was developed to determine whether or 

not relationships exist between a teacher's noise 

tolerance and his teaching pattern, his age, his sex. 

A review of literature related to noise and 

education will be found in Chapter II. 



CHAPTER II 

REVIEW OF THE LITERATURE 

Introduction 

Noise is recognized as a problem in many segments 

of our society. Not only have individuals and small 

groups expressed concern, but also national groups, such 

as the American Association for the Advancement of 

Science (Welch, 1969* P« 533) and the United States 

Department of Health, Education, and Welfare ("ASHA 

Sponsors Conference on Noise," 1968, p. 213). 

Even though some research has been done, knowledge 

about noise, the unwanted sound, is inconclusive. The 

review of the literature presented in this chapter deals 

with the studies and research that have been done to date. 

This review is presented under a five-point out

line as follows: 

1. Noise in general. 

2. Man's physiological interactions with the noise 

portion of his environment. 

3. Main's psychological interactions with the noise 

portion of his environment. 

12 
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4. Classifying man's interactions with his environ

ment . 

5. Implications for education. 

Noise in General 

That noise is being recognized as a problem in our 

society was demonstrated by the convening of 300 noise 

experts from industry and government. These experts met 

at the nation's first Conference on Noise, June, 1968 in 

Washington, D. C. The conference, "Noise as a Public 

Health Hazard," was sponsored by the American Speech and 

Hearing Association and supported by the National Center 

for Chronic Disease Control of the Department of Health, 

Education, and Welfare ("ASHA Sponsors Conference on 

Noise," 1968, p. 213). 

Industry has become aware of the increasing noise 

bombardment. The crisis was precipitated by a court 

decision in the state of New York that $1,661.25 be 

awarded to a drop-forge worker for an occupational 

disability of partial deafness (Beranek, 1966, p. 66). 

Management in the noisy industries—textile mills, drop-

forge and metal fabricating shops, steel mills, metal-

container plants and others--became alarmed. A member of 

the Wisconsin Industrial Commission states that claims of 

occupational loss of hearing could rise to millions of 

dollars (Beranek, 1966, p. 66). 
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Scientists held a symposium December 28-30, 1969 

to provide themselves an overview of the current state of 

biomedical knowledge concerning the extra-auditory effect 

of audible sound (Welch, 1969, p. 533)* This community of 

scientists, members of the American Association for the 

Advancement of Science, has expressed concern for the 

welfare of man. These scientists claim that men respond 

"both psychologically and physiologically, to their 

stimulus environment. In the truest sense, they and their 

environment are functionally inseparable" (Welch, 1969? 

p. 533). 

Whole communities are treating noise as a public 

problem. In the United States specific regulations have 

been adopted in New York City; Chicago; Stony Point, New 

York; Warwick, Rhode Island; Oakland, California; and 
/ 

Providence, Rhode Island (Soroka, 1968). The United States 

government is currently supporting the work of scientists 

and other acoustical experts. The Federal Council for 

Science and Technology was formed in July, 1968 to con

sider the problem of environmental noise (Science Service, 

1968, p. 5^1). 

Studies indicate that the problem is both physical 

and psychological. Most of the effects or noise are on 

the hearing apparatus of the human organism. Physical 

damage to the human ear develops first in the high fre

quency range. As the noise bombardment continues, the 
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destruction creeps inward to the nerves of lower frequency 

(Rosenblith et al., 1953? PP • 212-216). It is sometimes 

difficult to define the point at which the effects would 

enter the realm of psychology. Dr. Vern Knudsen of 

U.C.L.A.'s Department of Physics has conducted studies that 

show that man's exposure to 90 decibels or more of noise 

shortens tempers. There is mounting evidence that sound 

can be a factor in heart and arterial diseases (Goble, 

1964, p. 9). 

One of the nation's foremost leaders in the areas 

of noise and noise control, Leo Beranek of the architec

tural firm, Bolt, Beranek and Newman Inc., supports the 

idea that noise has both physical and psychological effects 

(Beranek, 1966, p. 68). 

In the realm of the psychological consequences of 

noise effects, it is difficult to find a basis for measure

ment (Rosenblith et al., 1953» PP • 139-1^0). The noises cf 

daily life have been blamed for the high divorce rate, 

nervous breakdown, high blood pressure, heart failure, 

and even insanity. It is one thing to blame such 

allegations on noise, but how does one measure accurately 

enough to test the problem? Most of the claims probably 

arise from overvivid imaginations, but one cannot rule 

out the possibility that some people are particularly 

sensitive to noise, just as others are allergic to nuts, 

eggs, or house dust (Beranek, 1966, p. 68). 



Man's Physiological Interactions With the 
Noise Portion of His Environment 

The most obvious organ of the human body to study 

in relation to noise is the ear; and this includes those 

parts of the nervous system that function in connection 

with the ear. Since "we do not know how we hear any more 

than we know how to see or think" (Rosenblith et al., 1953 

p. 15)» the reactions that people and animals exhibit to 

certain classes of sound can only be described or reported 

In addition, it is possible to measure certain mechanical 

and electrical events that occur inside the ear or in the 

auditory nervous system when certain sound stimuli are 

presented (Rosenblith et al., 1953^ P« 15)* 

Commonly sound intensity (loudness) is measured in 

decibels. The audible intensity range that the ear can 

reasonably "live with" is listed from Zero Loudness (dbA) 

to a thunderclap at 120 (dbA). A sound 100 times more 

powerful than the first sound is said to be 20 decibels 

stronger than the first, and so on according to the 

following table (Van Bergeijk, Pierce, and David, i960, 

pp. 31-33): 

Ratio of intensities or Relation between powers 
powers of two sounds or intensities in decibels 

1 0 db 
10 10 db 
100 20 db 

1,000 30 db 

An example of the intensity increase of sound is given in 
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the playing of violins. If one violin has a level of 35 

decibels, then 10 violins will have k^> decibels, 100 

violins will have 55 decibels. Because decibels are 

logarithmetic, when 70 decibels is added to 70 decibels, 

the result is 73 decibels (Watson, 1936, p. 158). 

In addition to intensity, human hearing extends 

over a considerable range of frequencies. An approximate 

range is 50 cycles per second to 15)000 cycles per second 

(Rosenblith et al., 1953) p. 169). 

The thresholds of audibility for tones measured in 

both intensity and frequency are shown in Figure 1 (Beranek, 

i960, p. 502). Note the three lower curves. 

Oamag; rtsk enter to for wideband 
noise, measured br octaves 

Kryfer^^ 
U950)̂ yr 

U950) Rosenblith, Stevens, et ot. — 
I \I953) 

•j 
AFR 160-3' 
{1956) 

Oomoge risk criterion for pure -
tone or critical band 

Threshold ofoudibihty for sounds 
of continuous spectra, intensity 
per octave 

Threshold of audibility for pure 
tone or critico/ bond of sound, 
intensity per tone or critical 

bond 

Threshold of audibility for 
sounds of continuous spectra, 
intensity per cycle. Binaurol, 
free - field listening, j 

Frequency, cps 
10,000 

Figure 1. Various Thresholds of Audibility Curves and 
Damage-Risk Criteria 
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Present damage-risk criteria are based on the 

postulate that "impairment of hearing" involves the ability 

to hear everyday speech. Impairment of hearing can be 

temporary or permanent. The upper curves on Figure 1 

indicate studies which show the areas of danger to hearing. 

In addition to the extremes of noise which can cause 

damage to the ear, decibels can flush the skin, cause 

constriction of the stomach muscles, and shorten tempers 

(Goble, 1964, p. 9)« It is in this region in between the 

extremes of noise that it is difficult to define the 

results as psychological or physiological. 

Dr. Gerd Jansen (1968) of Ruhr University has been 

studying the physiological effects of the noise level at 

70 decibels. He presented his findings in a paper at the 

first Noise Conference in June, 1968. He stated that the 

peripheral circulatory system displays vasoconstriction, 

and a dilation of the pupil occurs when meaningless noise 

at 70 decibels (and above) is present. Furthermore, 

Jansen reports that depth of sleep is disturbed by a sound 

level as low as 55 to 60 decibels. 

Other sources report that sounds produce physio

logical responses ("Sounds Can Produce Physiological 

Responses," 1959^ p» 659)• These sounds—both pleasant 

and unpleasant—produce complex physiological responses, 

including hormone changes. Unpleasant sounds may produce 

a hormonal picture characteristic of stress or pleasant 
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patterns of sound, such as music, may maintain an 

organized hormonal situation. 

In a study by Vallerga (1958) the influence of 

sound intensity in speed of movement and force of muscular 

interaction was tested. The results indicated that the 

loudest sound intensity produced the fastesit time while the 

middle sound produced the greatest contraction. The 

loudest sound also produced a more forceful contraction. 

The Harmon (1933? PP• l-8l) study reported on a 

testing situation into which office and street noises were 

introduced by the use of phonograph records. The office 

sounds ranged from 50 to 65 decibels and the street sounds 

ranged from 65 to 75 decibels. The subjects did office 

work and they did show effects of working in the presence 

of noise. One of the marked effects was an increased 

expenditure of energy—sometimes as much as 60% or more. 

Man's Psychological Interactions With the 
Noise Portion of His Environment 

People complain because many sounds annoy them, 

or because they think that certain sounds interfere with 

the particular activity they are performing. These 

complaints occur even though there are no testable, direct 

effects on body functions other than hearing (Rosenblith 

et al. , 1953, P- 1^7)• The concern here is with the 

general question of the relationship of noise to annoyance 

and to the performance of tasks. 
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When Plutchik (l959j PP • 150-151) was testing the 

effects of high intensity noise on performance, the 

results indicated that there was no effect. However, the 

noise did produce symptoms of discomfort, irritability, 

and distraction. 

Three experiments relating performance changes to 

noise levels were reported. The two noise levels used were 

at 80 decibels and 110 decibels. Noise produced measurable 

changes in performance. The effects of psychological 

stress may have been more important than noise in deter

mining the results (Jerison, 1959? pp • 96-101). 

Studies in London (near the airport) and in several 

cities in the United States were made concerning the noise 

problem. The results of the interviews indicated that in 

any noisy environment, whatever the intensity of the noise, 

about one-fourth were not perturbed by noisy activities. 

At the other extreme—one tenth were disturbed by any noise 

not of their own making. (The interviews elicited the fact 

that the same people were dissatisfied with many other 

things in their environment [Beranelc, 1966, p. 68].) 

Annoyance is not a subject that can be easily 

quantified. Intensity is not so difficult, but when 

complex noises are introduced, one is unable to determine 

a general threshold of annoyance. Such a judgment would 

depend upon the task with which the noise interferes. 

Various noise sources would be ranked differently for 
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annoyance according to the task the individual was attend

ing—for example, listening to a concert or sleeping 

(Rosenblith et al., 1953» P« 1^7)• 

The French acoustician, Moles, has tried to 

classify noises into three categories: (l) noises that are 

disagreeable or "get on your- nerves," their level is less 

than 40 decibels, and they are effectively suppressed by 

masking; (2) noises that bother, disturb, or annoy one, 

whose levels are between 50 and 80 decibels, their symptoms 

are interference with abstract thinking^ and (3) destruc

tive noises that lie above 100 decibels, and that impinge 

on the human organism (Rosenblith et al., 1953 * P« 1^8). 

Miller (I9'i7) was also concerned with the problem 

of annoyance. The major difficulty rests in the fact that 

the listener's attitude is so important. Miller suggests 

that annoyance depends primarily on the particular 

listener and the particular situation in which he finds 

himself. 

Perhaps one of the most comprehensive studies of 

the effects of noise on psychomotor efficiency was con

ducted at the Psycho-Acoustics Laboratory of Harvard 

University during World War II. The five subjects 

participated in tests during a period of two months under 

two levels of noise--115 decibels and 90 decibels. The 

battery of tests included psychomotor, physiological, and 

psychological measurements. The final effect of noise 
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seems to depend upon the kind of individual tested, and 

simple generalizations were not possible. All subjects did 

report that they preferred not to work in an intense noise, 

and after a day under acoustic stress, they reported a 

subjective feeling of being more tired and irritable 

(Rosenblith et al., 1953? PP• 153-15^)• 

Several studies (Miller, 19^7» PP• 105-129; 

Rosenblith et al., 1953? PP • 15^-155) raise methodological 

problems. Can problems like noise-induced annoyance, or 

noise-induced decrease in performance be introduced into 

the laboratory without disembodying them at the same time? 

It has been suggested that laboratory situations must be 

more like real life and that field situations must be 

brought under better control for variables o.ther than noise. 

Petran (1956, p. 4:75) of the Psychiatric Clinic, 

Prague, Czechoslovakia, distinguished between persons 

"sensitive" and "insensitive" to noise. He states that 

these people belong to the extremes of the normal curve of 

distribu tion. 

Classifying Man's Interactions 
With His Environment 

Pertinent research relating to the area of noise 

tolerance is a whole new dimension of personality research. 

Eysenck and Nichols (in Eysenck, 1957) have related 

susceptibility to satiation to the personality dimension 



called "intraversion-extraversion: 11 that is, the more 

extraverted the personality, the greater his susceptibility 

to satiation (or more tolerant of sensory bombardment). 

In addition Eysenck employed a method to measure the 

satiation--a measure for kinesthetic aftereffect. 

The research that led to the combining of the two 

areas were (l) the study of personality and (2) the field 

of brain surgery. The research suggested a new approach 

to personality patterns (Petrie, 19^7» pp« 33~3M • The 

possibility that culture and will power constitute the 

total explanation of this variation of toleration of 

sensory bombardment seemed improbable. This became clearer 

when it was discovered that a person's tolerance of pain 

could be permanently increased by surgical methods that 

altered his personality (Petrie, 1967, p. 2). 

The Petrie (1958) experiments hypothesized that the 

individual who tolerates pain best is also most susceptible 

to satiation. "Satiation may indeed prove to be the 

mechanism of tolerance in that an intermittent bigger wave 

of pain causes pain to be less intense" (p. 1^32). In a 

situation of sensory starvation, susceptibility to satia

tion may be in part the mechanism of intolerance in that 

it would cause the limited stimulation available to be 

less intense (Petrie, 1958, p. 1^32). The results of the 

experiments supported the hypothesis. 
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Petrie (l967» pp« 33? 3^» 36) utilized Eysenck's 

studies of the personality dimension, "intraversion-

extraversion," and the method of measuring kinesthetic 

aftereffect. 

The research began in London; more recently it has 

continued in the United States. In Petrie 's experiments 

with kinesthetic aftereffect, a continuous variation of 

scores was obtained; three perceptual types of people were 

identified (Petrie, 1967, p« l)« She describes people in 

terms of their perception of sensory experience, ranging 

from the most intense to the most subdued degree. These 

three types--the reducer, the moderate, and the augmenter--

differ from one another in their ways of processing their 

experiences of the sensory environment. Her work shows 

that, whereas at one end of the spectrum of sensation lies 

suffering by excess—bombardment with sound, heat, and the 

like—at the other end there is suffering by sensory lack 

(Petrie, 1967, p. 3)* 

Petrie 's studies hypothesized that the human 

being's response to external bombardment of the senses is 

consistent throughout all five senses. These hypotheses 

have since been supported by experimental research (Petrie, 

1967, p. k). 
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Implications for Education 

In May, 1936 Catharine wrote "We have become noise 

conscious" (p. 55) • Mr. Catharine expressed an awareness 

for an excessive amount of noise. In analyzing his 

community, he gave three basic reasons for the noise 

problems. They are (l) changes in construction materials, 

(2) centralization of schools, and (3) changes in educa

tional objectives and methods. 

Prior to the 1930's practically all buildings were 

constructed of brick or wood with wooden floors. At that 

time even the furniture was constructed of wood. For 

sanitary reasons, steel was substituted for wooden beams, 

metal lath and non-porous cement plaster for the old porous 

plaster. In other words, sound reflecting materials were 

used in the construction of new buildings instead of the 

sound absorbing materials used in the one-room educational 

unit . 

In the 1920's and the 1930's more and more schools 

centralized and formed large units. The population of 

these larger educational units grew to be the same size 

as a small town. 

The third reason listed by Mr. Catharine started 

with changes in educational objectives. As new objectives 

were defined, new methods developed. The move from the 

strict lecture, memorization, and recitation broadened to 

include several approaches to teaching. No longer was the 
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assimilation of textbook material the sole aim of the 

schools. 

The early approach to the noise problem started 

with the school building. Noises were either (l) outside 

(Laird, 1929, p. 66) or (2) those that generated within 

the building (Lindahl, 1930, p. 39)* 

Laird (1929) of the Colgate Psychological Laboratory 

stated that the problem of sound control came principally 

from traffic, factories, building activities, and rail

roads. The best remedy logically was in site selection 

and the protection of zoning restrictions. However, three 

corrective measures were recommended for school buildings 

already built. 

Trrck and commercial traffic should be routed 
away from the streets surrounding the school. 

A heavy planting of tall trees along the curb 
line of the school property will act as a partial 
barrier against street noises. The trees will not 
absorb appreciable amounts of noise but they will 
help to prevent the spread of street noises. 

Railroad and factory whistles within a certain 
distance of the school should be altered in tone 
and intensity so that they will not be disturbing 
( p .  6 7 ) .  

Dr. Laird (1929, pp. 68, 69) also advocated the installa

tion of sound absorbing materials on the ceilings of the 

corridors and classrooms. 

In 1930 Lindahl, an acoustical engineer, wrote: 

Since modern building practice has decreed the 
use of hard nonabsorbent materials, the need for 
sound-quieting treatment has become intensified, 



and it is usually necessary to supply the needed 
absorption in the form of some one of commercial 
acoustical materials upon the market (p. 'lO) . 

In Rountree's (1932, pp. 55i 56) article, 

"Analyzing the Uses of Quieting Materials in Schools," he 

supported the use of acoustical materials in place of 

ordinary plaster. 

The Architectural Record in 1936 published a 

section, "Better Acoustics for the School" (Devereux, 

1936, p. 499), which supported the analysis of teaching 

and learning under loud noise conditions. Concern for the 

type of communication that would take place in the class

room is illustrated by the statement: 

It is generally recognized that an excessive 
amount of reverberation, which is manifested by 
an extreme prolongation of each of the individual 
syllables or speech sounds, is destructive to 
intelligibility, but it is less well known that 
a room can be made too dead for good intelligibility 
(pp. 501, 502). 

The functions that would take place within each 

classroom, as well as the amount and location of acoustic 

absorbing materials, were considered and measured. 

Gradually more educators applied a scientific 

measurement to sound and its effects. In the January, 

1937 publication of The Nation's Schools Michael Rettinger 

attempted to answer the often repeated question, "How much 

quieter will rooms be after acoustic treatment has been 

installed?" (p. 5*0 • The following list gives the results 

of a typical noise test in untreated areas. 



Location Noise 
in Decibels 

Classroom (12 by 28 by 40 feet) 48.2 
Classroom (12 by 20 by 30 feet) 47 • 3 
Classroom (l4 by 30 by 48 feet) 51*0 
Corridor (noon hour) 69•7 

The author did not state how many people or what activity 

was taking place in each area. Treatment of these areas 

effected a 10-decibel noise reduction. The statements 

Rettinger made concerning the noise effect on people were 

much less precise. He wrote: 

Noise not only interferes seriously with the 
efficiency of both teacher and pupil, lessening 
their attention and making concentration difficult, 
but also in an attempt to overcome the effect of 
noise great strain is put on the nervous system, 
leading to neurasthenic states (p. 54). 

After World War II Newman (1949, p« 152) of the 

Acoustics Laboratory at M. I. T. sketched five different 

classroom designs and described the acoustical character

istics of each. Building design was now entering the 

acoustical picture. Mr. Newman stated that first the 

function and the desired results need to be defined. 

Following this the resulting plan for the acoustic 

environment must be integrated with the architectural 

design, engineering, and construction (Newman, 1949* p« 

152) . 

In a report of a school building planning con

ference, the publication, Indiana University Bulletin of 

the School of Education, reviewed the general principles 



of sound control (Sabine, 1955* PP• 118-1*10). Sabine 

reports that the most important criterion in judging a 

favorable acoustical environment is the assurance of 

satisfactory intelligibility of teachers and students. The 

primary requisites for the clear understanding of speech 

are: 

First, that the loudness level of the speech 
throughout the room be above a certain minimum; 
second, that background noise be kept below a 
certain level 5 and third, that there be a 
negligible amount of distortion of the speech 
sounds by reflection from the room surfaces. 

The first two of these requirements are to 
some extent interdependent, in that the speech 
level should be at least 20 db above that of 
intelligibility (p. 128). 

The report recommends that the background noise level be 

kept below 'iO decibels and that the person speaking 

maintain a sound level of 60 to 70 decibels to be heard 

(p. 129). 

Schoolmen and architects continued to study the 

acoustic environment of the educational plant. McKay 

(1964, pp. 6/1-69) , senior consultant with Bolt, Beranek, 

and Newman, Inc., authored "How to Keep School Noise at the 

Right Level." His primary concern was the function of the 

various areas of the school plant. He recommended carpet 

as a legitimate acoustic treatment. 

In the typical small classroom, however, 
carpet often makes the use of other acoustic 
treatment unnecessary. Carpet also cuts down 
greatly on footfall and chair scraping noise 
(pp. 65, 66). 



Mr. McKay also suggested a hard ceiling in the center of a 

room used for lecture and the use of a soft swish for 

masking noise. "Ten decibel's worth of masking noise is 

every bit as valuable" as cutting back on ten decibels at 

different source. Masking is not useful where there is a 

desired transmission of speech or music. 

In order to get precise measurements of noise 

conditions in a normal school classroom Sanders (1965? 

pp. 3^* 3^5) averaged 80 readings in each of kj class

rooms. The noise levels in empty classrooms are listed as 

Typo of School 
(Empty Rooms) Dec ibels 

Kindergarten 58 
Elementary 56 
High School 55 

Type of School Standard 
(Occupied Rooms) Decibels Deviation 

Kindergarten 69 8.5 
Elementary 59 6.2 
High School 62 8.1 

It was shown in this study (p. 3^7) that the noise levels 

in empty classrooms are ten to fifteen decibels greater 

than the minimum recommended level. Since the researcher 

was interested in the education of children with impaired 

hearing, he attempted to identify noise sources. One was 

overspill from other classes. Additional ones from within 

the room were the scraping of table and chair legs on hard 

surfaces, banging doors and desks, and movement of 
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children (pp. 350, 351). Sanders recommended further study 

of speech discrimination during background noise of various 

1evels. 

The review of the literature thus far in this 

section entitled, "Implications for Education" has empha

sized that noise was a problem as a result of (l) struc

tural changes, (2) greater numbers of people in a central 

place, and (3) changes in educational objectives and 

methods. Even though evidence indicates that acoustical 

treatment and architectural design are an important part 

of the solution of the noise problem, there remains un

solved the effects of a noisy environment on man's teaching 

and learning. 

Some educators tried to analyze and define noise 

and its effects. Flexner (1932) wanted to determine 

effects of noise, the undesired sound, on school work. 

During the month of March, 1932, a student body of 200 

participated in a study conducted by the New York Noise 

Abatement Commission. The students took three forms of 

reading comprehension tests and three forms of arithmetic 

tests. During the first form of each, quiet conditions 

(30 to 45 decibels) existed; during the second form, 55 

decibels; and during the third form, loud noise (70 

decibels). The fatigue factor was measured by the scores. 

Mr. Flexner, who worked for the commission, reported that 

the scores on the tests "showed a steady trend downward 
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under varying degrees of noise" (p. 86), although the 

percentages of variations were very small 

Efforts to get to the heart of the problem con

tinued. In London, Vernon and Warner (1933) reported: 

It seems likely, therefore, that it will 
prove to be impossible to discover a convenient 
objective test for noise, and that we shall be 
driven to employ subjective tests. Such tests 
are inaccurate, and vai~y considerably with dif
ferent subjects, but they show such striking 
differences and are so easily applied that they 
are undoubtedly of value (pp. 1^5) 1^6). 

During the arithmetic tests and during the reading of an 

unfamiliar psychology text book, subjects were placed in 

a very noisy factory. The noise was so loud that it was 

possible to make oneself heard only by shouting loudly 

within a foot of the recipient's ear. The subjects were 

asked to mark using the following scale: 

The results showed that the noises investigated either had 

no effect on speed of performance or accelerated it (Vernon 

and Warner, 1933? P» 1^7)• However, the noises caused 

subjective disturbance or distraction which, when 

systematically recorded, proved to be a valuable system for 

analyzing psychological effects of noise (Vernon and 

Warner, 1933, p» 1^9). 

Noise caused no disturbance 
Noise caused slight disturbance 
Noise caused moderate disturbance 
Noise caused considerable disturbance 
Noise caused very considerable disturbance 

1 
2 
3 
k 
5 
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Seventeen 11th and 12th grade students participated 

in a study of the effects of working under noisy conditions 

(Brown, 1938? P« 3^3) • One form of a test was given under 

normal classroom conditions. The second form was given 

under conditions where very loud sounds had been piped in. 

The loudness was estimated at 90 decibels. There were no 

statistically significant results, but the conclusion 

included this statement: 

But as we have said, the value in this experi
ment lies rather in its effects upon the students 
themselves than in the interpretation of the test 
scores (p. 3^7)• 

Interest in the effect of noise in the educational 

setting continued into the 1950's. In Indiana, Mech (1953? 

p. l) tested the verbal performance of sixty subjects in 

quiet conditions and in the presence of noise at an 

average intensity of 70 decibels. In this experiment the 

verbal noise was kept constant because it was recorded and 

it was measured by a sound level meter. Verbal noise of a 

given intensity "does not appear to have any necessary 

effect upon the execution of routine work tasks. This 

finding seems to be compatible with some physiological 

results that subjects gradually become adapted to the 

nois e" (p. 17) • 

Even in the 1960's the understanding of the effects 

and relationship of noise and man's optimum performance in 

the educational process was far from complete. 
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McBain (1961, pp. 316-317)} of San Jose State 

College, hypothesized that noise would improve the perform

ance of a monotonous task. No significant differences were 

found under conditions of noise. He states that a varia

bility introduced into a monotonous work environment may 

make it possible to perform more accurately without 

ensuring that more accurate work will result. 

Two studies, which were well controlled, were 

carried out in the high decibel range. The first was re

ported in 1963 by Park and Payne. They used two groups 

working division problems. Twenty of the subjects worked 

"easy" and twenty worked "difficult" problems. Half of 

each of these groups worked at room noise level (50 to 70 

decibels); the remaining half worked their problems in the 

presence of 98 to 108-decibel noise. The study showed no 

effects on mean performance which could be attributed to 

the noise level. 

The second study was conducted with two groups—one 

working in quiet, the other had noise (Woodhead, 196*1, 

p. 628). The noise was in 1-second bursts at a sound 

pressure level of 100 decibels. Bursts of 100 decibel 

noise were found to affect performance in arithmetic. When 

the noise occurred during the learning period, the sub

sequent calculations tended to be wrong. When the bursts 

of noise occurred during the calculating period, the rate 
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of work increased after a rather slow start (Woodhead, 

196^, p. 633) • 

In 1962-1963 the Bureau of Educational Research and 

Service at Ohio State's College of Education (Conrad and 

Gibbons, 1963) conducted an experiment to determine whether 

rooms with acoustical treatment would provide the signifi

cant factor in the learning environment in six pairs of 

classrooms. One of each of the pairs for grades 1 through 

6 was carpeted. This study included 360 students and 

actually made use of the classroom situation (Conrad and 

Gibbons, 1963? p« l)* 

Samples of mean sound pressure levels were taken 

in each pair of classrooms. In the carpeted rooms high and 

low frequency sounds were lessened, but speech frequencies 

were not similarly reduced. The summary stated: 

So, if it is assumed that learning is facili
tated in an environment where communication is 
facilitated and undesirable sound reduced, 
carpeting can be said to have a positive effect 
on the learning environment (p. 10). 

Additional conclusions from the Ohio study were: 

1. The carpeted classroom floors proved to have 
significant advantages in providing a near-
optimum sonic environment for all elementary 
grade (one through six). 

2. There was a significantly greater mean yearly 
growth of the pupils in the first three grades 
as measured by standardized tests. 

3. The mean yearly growth in the carpeted inter
mediate grades was greater than in the non-
carpeted rooms, but it was not statistically 
significant (pp. 'l-5). 



At the University of Illinois three interested 

educators continued to study the effects of noise. The 

experiment was conducted in 1965 with eighteen university 

students. Lehmann, Creswell, and Huffman (19&5) gave all 

of the subjects three forms of reading tests, then three 

different forms of mathematics tests. The first form of 

each test was given at the quiet level (20 to 25 decibels); 

the second at the normal level (45 to 55 decibels); and 

the third form at the high level (75 to 85 decibels). The 

noise was carefully controlled in a soundproof room in the 

University of Illinois Speech Research Laboratory. 

A summary of the findings indicated that the 

students obtained the highest scores under "quiet" condi

tions. Students required more time to complete the mathe

matics computation test under the "loud" noise condition. 

Students consumed more oxygen under the higher noise 

levels, thus revealing a higher energy expenditure (Lehmann 

et al. , 1965 , p. 213) . 

Woodhead (1966, pp. 296-299) conducted another 

experiment on noise effect. He speculated that noise would 

affect the subject's attention. He hypothesized that the 

attention of the subjects would shift away from the less 

desired activity to the preferred activity during loud 

noise. When the instructions emphasized searching a 

display, there wore no significant differences between 

noise and quiet. 
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Shrable (1968, pp. 5-15) at the University of 

California hypothesized that noise and music would have 

an effect on the performance of 18 fourth grade students. 

They were divided into two groups according to their need 

to achieve (high and low). The performance level was 

lower under a noise and a music condition than under a 

quiet condition. The performance of both groups in quiet 

conditions was higher. 

Summary 

Noise has become a concern of many segments of our 

society. The federal government sponsored a noise con

ference in 1968 on the basis that noise is a health hazard} 

and local governments have passed ordinances against 

excessive noise. Industry is becoming aware of noise as a 

cause of permanent damage to hearing. Scientists have met 

together to review the evidence of the extra-auditory 

effect of noise. 

During the past four decades, studies and research 

have been made on the physiological effects of sound. 

Physiologically the most obvious organ of the body to study 

in connection with noise is the ear. As a consequence, 

the frequency and intensity of sound have been carefully 

defined. Most of the studies have been focused on the 

extremes: extreme quiet—so quiet that a man can hear the 

molecules of air beating against his ear drums; to very 



high intensities—noise so loud that permanent ear damage 

results. But noise also affects other systems of the body. 

Studies show that noise can affect the muscular system 

(constricting stomach muscles), the endocrine system 

(hormone changes), and the circulatory system (vaso

constriction) . In addition, studies show that in the 

presence of loud noise the body expends more energy. 

Simple generalizations are more difficult to make 

in the areas of the psychological and behavioral effects of 

noise. Annoyance is difficult to quantify; psychomotor, 

physiological, and psychological results depend on the 

type of individual. A new way to describe personality 

patterns has been designed which bases its method of 

scaling on the way people perceive the sensory bombardment 

—including sound--in their environment. The scores on 

the scale are divided into three patterns: augmenters, 

moderates, and reducers. 

In education noise becomes a problem as changes 

continue to take place in a growing industrial population. 

1. Construction materials for the modern school 

building have been changing from sound absorbing 

to sound reflecting. 

2. The educational unit has had to become increasingly 

larger in order to house the greater number of 

people centralized on one site. 



3- There has been an adopting of new and varied 

educational objectives; and, as a result, changes 

in teaching-learning methods have been occurring. 

In coping with the noise problem, early emphasis 

was placed on adding acoustical treatment to existing 

buildings and the careful selection of sites for new school 

buildings. After World War II acoustical engineers were 

called in to consider school design. 

As educational objectives continued to shift from 

strict memorization and recitation to a broader concept of 

learning, as teachers shifted from strict lecture to a 

variety of teaching techniques, it was obvious that more 

research into noise and its effects and/or relationship was 

needed. 

Only one of the studies, during the past four 

decades, has been carried out inside the classroom. Other 

studies used classroom-type performance, but were conducted 

in laboratories or places other than classrooms. Research 

is sparse in the area of noise in the educational setting; 

and the results are inconclusive. 



CHAPTER III 

PROCEDURES 

This chapter describes the procedures employed in 

carrying out the study and is organized by the chronology 

of events. The study was carried out in two phases. The 

first phase, which began during the spring of 1969? 

included: 

1. Method of preparing the video and audio tapes for 

the noise tolerance test. 

2. Method of determining reliability of the noise 

tolerance instrument. 

3. Method of determining validity of the noise 

tolerance instrument. 

4. Procedure for selecting the population. 

5« Procedures used in collecting the data. 

The second phase, which began during the fall of 1969* 

included: 

1. Method of coding the teacher's classroom behavior. 

2. Method of treating the data. 

Method of Preparing the Video and Audio Tapes 

During the spring of 19^9 a research proposal was 

submitted to the Research Department of Tucson Public 

40 
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Schools District Number One and permission was secured to 

carry out the study. 

Since a search of the literature did not reveal a 

satisfactory method of measuring a teacher's noise 

tolerance, an instrument was devised to accomplish this. 

The instrument required the preparation of video and audio 

tapes. 

The video tape was made with the school district 

1-inch Ampex VR-7500 recorder. A district technician 

cooperated in making the two ten-minute video recordings 

in an authentic classroom situation. 

The first ten-minute segment was labeled "purpose

ful; " the second was labeled "non-purposeful." The 

"purposeful" tape pictured a sixth grade mathematics class, 

in which the teacher's image was not included. The same 

sixth grade class was video-taped in the same room for the 

"non-purposeful" activity--a lunch period. The teacher's 

image was not included. 

The opening scene of each tape began with the 

students sitting very still and no movement in the room. 

Activity was added gradually. Every 30 seconds a student 

moved about the room to get a book or sharpen a pencil. 

After 2 minutes the students moved seats to pair off. At 

2 minutes and 30 seconds pairs of students started to 

communicate verbally with each other. Continuing at 

thirty second intervals, based on previous directions, a 



student got up to perform a task, such as sharpening a 

pencil. At ll minutes and 30 seconds "horseplay" started. 

At six minutes one of the four classes down the hall 

started to dismiss. These students had been directed to 

talk loudly. Another class was dismissed at 7 minutes and 

one at 8 minutes. At 8 minutes and 30 seconds the dis

missal buzzer sounded. The last class "down the hall" was 

dismissed and directed to talk loudly and stomp their feet. 

At 9 minutes the students being video-taped were directed 

to start to leave a few at a time, so that every student 

would be moving by the end of the 10 minutes. 

In addition to the above pattern for increasing 

activity and noise level, the district technician started 

the VU meter on the Ampex recorder at 20% and increased the 

volume control 2% every 15 seconds until the maximum of 

100% was reached at the end of 10 minutes. 

The directions to the sixth grade students were the 

same for both the mathematics class and the lunch period. 

The same sound track, which was recorded for the first 

ten-minute segment, was used for both video segments. The 

recorded sound level started at approximately 35 decibels 

and ended at approximately 100 decibels. 

Method of Determining Reliability of the 
Noise Tolerance Instrument 

According to Garrett (1958) one method of deter

mining reliability of a test is the split-half method. The 



noise tolerance test was divided into two equivalent 

"halves." The noise tolerance scores on the first half of 

the test labeled "purposeful" and the scores on the second 

half of the test labeled "non-purposeful" were correlated. 

From the reliability of the half test, the self-correlation 

of the whole test was estimated by the Spearman-Brown 

prophecy formula (Garrett,1958). Data for establishing 

reliability are presented in Chapter IV. 

Method of Determining Validity of 
the Noise Tolerance Instrument 

According to Garrett (1958) face validity and 

experimental validity are two methods of determining the 

fidelity of a measuring instrument. Face validity was 

employed in the make-up of the test. To carry out the 

second method an independent criterion was needed. For 

this purpose Petrie's clinically tested kinesthetic 

measurement was utilized. A high correlation between the 

noise tolerance test and Petrie's kinesthetic measurement 

was evidence of validity. The data for establishing 

validity are presented in Chapter IV. 

Procedure for Selecting the Population 

Through the Research Department of Tucson Public 

Schools a list was obtained of the 311 fifth and sixth 

grade teachers. Using a table of random numbers, a random 

sample of names was drawn to contact for the study. 
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Letters were sent to the teachers whose names 

appeared in the random sample (Appendix A). Each letter 

was followed by a personal phone call. 

One hundred eight persons were contacted before the 

required number was obtained. The list was comprised of 

thirty teachers plus six alternates. 

Procedures Used in Collecting the Data 

To establish the teacher's noise tolerance score 

the first part of the procedure started with each 

participant's going to the Tucson Public Schools Research 

Department. Visits were made by individual appointment. 

Exactly the same room, the same equipment, and the 

same positioning of the equipment were maintained throughout 

the gathering of the first part of the data. The controls 

on the video and audio equipment were set at fixed points 

for testing each person. 

The information collected during the visit included 

noise tolerance, age, sex, and perceptual pattern (Appendix 

B) . 

When each participant entered the testing room, 

the timer was set for a ^5-minute rest period. This rest 

period was necessary for Petrie's kinesthetic test for 

perceptual patterns. At no time during the 45-minute rest 

period or during the kinesthetic measurement was the 
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participant permitted to touch anything with his hands 

without specific directions. 

During the rest period, the name, address, school, 

grade taught, age, sex, and handedness (right or left) were 

obtained orally. Instructions explaining the testing 

procedure for the kinesthetic measurement and the noise 

tolerance test had been recorded on audio tape. Each 

participant listened to exactly the same directions. 

The testing procedure was divided into two parts. 

The first part was the test for kinesthetic aftereffect. 

Measurements for kinesthetic aftereffect were obtained to 

determine the final average modulation for each person. 

Petrie (1967, pp• 121-127) has illustrated the method for 

computing the final average modulation which was used to 

determine the participant's perceptual pattern. 

A brief explanation of the testing procedures for 

Petrie's kinesthetic measurement follows. For a detailed 

account see Appendix C. 

The blindfolded participant had his left hand 

placed on the long tapered block. The right hand was 

placed on the measuring block. Only one participant had 

to have the equipment reversed because of being left-handed. 

A .sketch of the equipment used for this test is included 

in Appendix D. 

Twenty-two measurements were taken: two for 

practice and twenty for the permanent record. 



1. Following the two practice measurements, four 

measurements were recorded. 

2. The hands were lifted and the right hand only was 

placed on the stimulating block which was rubbed 

with the thumb and forefinger for 90 seconds. 

3. The hands were lifted and the left hand was placed 

again on the tapered block; the right hand was 

placed on the measuring block. Four measurements 

were taken. 

4. The procedure on the stimulating block was repeated 

for 90 seconds. 

5. The procedure on the measuring block was repeated. 

Four more measurements resulted. 

6. The procedure on the stimulating block was 

repeated for 120 seconds. 

7. The procedure using the measuring block was done 

again. Again, four measurements were taken. At 

this point eighteen measurements had been recorded. 

8. The participant's blindfold was removed and 

another rest period commenced; this time for 15 

minutes. 

9. With the blindfold replaced the procedure on the 

measuring block was repeated. With the four 

additional measurements, a total of twenty-two 

numbers had been recorded. 



47 

The second test in phase one was for noise 

tolerance. The Ampex VR-6000 was utilized to play back the 

video tape; the Wollensack 1500 played back the audio tape. 

Both picture and sound were synchronized through the 

Setchell-Carlson SD 2100 monitor. 

In order to record the points in the ten-minute 

interval of time when the teacher described the noise 

level on the "purposeful" tape as "annoying" and "un

acceptable," there was a power control box labeled 

"purposeful." The power control box had two switches, one 

labeled "annoying" and one labeled "unacceptable." Each 

switch controlled the flow of electricity to one of the two 

Westclox electric clocks. The clocks were synchronized to 

start with the monitor when the ten-minute time segment 

commenced. When the teacher pushed the switch labeled 

"annoying" on the "purposeful" power control box, the 

appropriate clock stopped. When the second switch was 

pushed, the second clock recorded that point in minutes 

and seconds. 

The process for marking "non-purposeful" 

"annoying" and "non-purposeful" "unacceptable" was 

identical to the process described above. The label on 

the second power control box was marked "non-purposeful." 

Having had the equipment, the video and audio 

segments, and the definitions, "annoying" and "unaccept

able," explained on a separate audio tape, the noise 



tolerance testing began. The first ten-minute segment was 

labeled "purposeful." The teacher being tested watched 

the picture and listened to the sound track until he 

marked the point in the interval of time when the noise 

level was "annoying" to him. The picture and sound track 

continued until the point in time when the noise could be 

described as "unacceptable." The monitor was stopped and 

the equipment was reset for the second segment. 

The procedure for the second ten-minute segment, 

labeled "non-purposeful," was the same as the first. The 

activity in the room was described as a lunch period; un

known to the participant the sound track was the same. As 

the activity and noise level increased, the appropriate 

points in the ten-minute time interval were marked 

"annoying" and "unacceptable." 

The four points in the two ten-minute time inter

vals were recorded on a chart, an example of which is 

is included in Appendix B. 

During each two-hour appointment, the data on 

perceptual pattern, age, sex, and noise tolerance were 

gathered. The appointments extended over an eight-week 

period from July 8, 1969 to August 21, 1969* 

A list and description of equipment used is 

included in Appendix E. 
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Method of Coding the Teacher's 
Classroom Behavior 

Phase two began during the fall of 19&9* The 

building schedules where each teacher taught were checked. 

A courtesy letter (Appendix F) was sent to each of the 

building principals. Each letter was followed by a phone 

call to confirm permission for the necessary visits during 

the teaching day to the participating classroom teacher. 

The next step in the chronological sequence was 

the telephoning of each participant to schedule the day and 

the hour of the visits for coding teacher behavior in the 

classroom. 

The visits for the coding of teaching patterns 

extended over a seven-week period. The first visit was 

on September 22, 1969; the last visit took place on 

November 19&9• 

The instrument used in obtaining a sample of each 

participant's teaching pattern was Flanders' Interaction 

Analysis (Appendix G). 

To increase reliability all of the coding was done 

by one person. During the visit the coder listened through 

an earphone to the electronically recorded 3-second beep. 

A portable Craig tape recorder played the beeps for twenty 

minutes. The coding was done to the rhythm of the 3-second 

beeps . 
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Each twenty-minute visit was coded onto one matrix. 

After the three necessary visits to each teacher, a 

composite matrix was made. From these data, the teacher's 

Indirect/Direct ratio was computed. 

Six of the teachers visited permitted audio 

recording. The recording was done with a Wollansack 

stereo. This recording permitted the coder to compare 

the coding done "live" with the recoding done at a later 

time . 

A personal letter of thanks was sent to each of 

the 36 teachers who had participated. 

Instrument for Coding Classroom Behavior 

Interaction analysis can be used to determine 

relationships between patterns of teacher behavior and 

other measurable behaviors in the classroom teaching-

learning environment. It was Flanders' Interaction Analysis 

that was utilized in this study to obtain a sample of each 

participant's teaching pattern. Flanders (i960) developed 

the instrument to examine verbal interaction between 

teachers and pupils. 

All verbal interaction is divided into ten cate

gories; seven of teacher talk, two of student talk, one of 

silence or confusion. Teacher talk is recorded under two 

major headings: (l) indirect influence and (2) direct 
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influence. Indirect influence contains the following four 

cat egories: 

1. Accepts Feeling 

2. Praises or Encourages 

3. Accepts or Uses Ideas of Student 

k. Asks Questions 

Direct influence contains three categories. They are 

listed below: 

5. Lecturing 

6. Giving Directions 

7' Criticizing or Justifying Authority 

Student talk is divided into two categories: 

8. Student Talk—Response 

9. Student Talk--Initiation 

The remaining category of silence or confusion is numbered 

10. With these ten categories the coder accounts for every 

interval of time spent in the systematic observation of 

classroom behavior. 

The measurement used in this study was the Indirect; 

Direct ratio (Amidon and Flanders, 1967^ p« 37)* This is a 

ratio of indirect influence to direct influence. The 

numerator is composed of the sum of the tallies in 

categories 1, 2, 35 and h and the denominator is composed 

of the tallies in categories 1 through 7» 

The ratio is recorded in decimal form. An 

Indirect/Direct ratio of .5 means that for every indirect 
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statement there was one direct statement; this means that 

out of 600 teacher-made statements, J00 were indirect. An 

Indirect/Direct ratio of .33 means that for every two 

indirect statements there was only one direct statement; 

this means that out of 600 teacher-made statements, 200 

were indirect. 

Method of Treating the Data 

To determine whether or not relationships existed 

between noise tolerance and Indirect/Direct ratio, between 

noise tolerance and age, between noise tolerance and sex, 

various methods of computing correlation coefficients were 

employed. 

The rank difference correlation coefficient was 

computed for testing relationships between noise tolerance 

and Indirect/Direct ratio. According to Garrett (1958, 

p. 372) the formula for the coefficient of correlation, p, 

is : 

6 x ED2 
p = 1 5 

N (N - 1) 

The statistical model (Edwards, 195^* P« 303) used to test 

the significance of p at the .05 level is: 
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The product-moment coefficient of correlation was 

selected for testing for relationships between noise 

tolerance and age. Since a Friden calculator was utilized 

in computing the data, the formula (Garrett, 1958, p. 1^3) 

is : 

A significance level of .05 was utilized. 

The point biserial r was employed for testing the 

relationships between noise tolerance and sex. Since sex 

is a true dichotomy, male-female, the appropriate formula 

according to Garrett (1958, p. 380) is: 

NEXY - EX x EY 
r 

2 - (EX)2] [NEY2 - (EY)2] 

M M 
r R 

a 

The .05 level of significance was utilized. 



CHAPTER IV 

ANALYSIS OF DATA 

The relationships between noise tolerance and 

certain aspects of teaching were tested with thirty fifth 

and sixth grade teachers randomly selected. 

The data, obtained on charts during the summer of 

1969 and on matrices during the fall of 19&9? are presented 

as follows: (l) reliability of the noise tolerance 

instrument, (2) validity of the noise tolerance instrument, 

(3) statistical processes utilized in testing the hypoth

eses, and (li) analysis of data. 

Reliability of the Noise Tolerance Instrument 

The technique utilized for computing the reliability 

coefficient was the split-half method (Garrett, 1958, 

PP• 339-3^0). In the split-half method, the test is first 

divided into two halves and the correlation found for each 

of these half-tests. The product-moment method of calcu

lating the correlation coefficients was employed in the 

statistical calculations needed for determining the 

reliability of the noise tolerance instrument. 

When the noise tolerance test was split into two 

halves, purposeful and non-purposeful, the first two sets 

of scores, which are labeled "annoying" and "unacceptable," 

5'i 
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were correlated with the third and fourth sets of scores, 

which are also labeled "annoying" and "unacceptable." 

N£XY - EX x EY r = 

V [(N)EX2 - (EX)2] [NEY2 - (EY)2] 
r = [(30X10^^2,88^)] - [l4,210 x 18,139.51 

V [(30 • 8,673,444) - 201,924,100] 
[30 * 13,552,803.25 - 329,041,460.25] 

r = .826 

Using the Spearman-Brown prophecy formula (Garrett, 

1958, p. 339), the reliability coefficient of the whole test 

was .905. 

2ri/4r 
rll = 

1 + ÎT 

,T 2 x .826 
r11 = 1 = .826 

rll = .905 

This intercorrelation of the subsamples showed that 

the test was internally consistent. This meant that each 

subsample succeeded in producing approximately the same 

rank order of individuals. 



Validity of the Noise Tolerance Instrument 

Since there was little in the way of satisfactory 

tests or scales of noise tolerance, an instrument was 

devised for that purpose. The lack of an existing measure 

for noise tolerance made it difficult to establish validity 

for the instrument developed. 

As a first step in establishing validity, test 

items had to be judged as to their relevancy to the noise 

tolerance of teachers. This process of judging the 

relevance of the make-up of the test is commonly referred 

to as face validity. Since the instrument was designed 

to measure the noise tolerance of teachers, the sound track 

was made in a classroom situation and utilized the sense of 

hearing. The sound track started at 35 decibels and 

increased gradually until it reached an upper limit of 100 

decibels. The teachers were asked to mark the moment the 

noise became "annoying" and the moment the noise became 

"unacceptable," indicating two measures of tolerance. 

The validity of the noise tolerance test was also 

checked experimentally. According to Garrett (1958) a 

high correlation between a test and an independent cri

terion, provided both are reliable, is evidence of validity. 

The independent criterion chosen was the kinesthetic 

test which was designed by Petrie to measure the indi

vidual's tolerance of the sensory bombardment in his 

environment. This test was utilized as the independent 
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criterion because there was no adequate measurement of 

noise tolerance in the literature. In the Petrie test the 

idea of tolerance is based on individual variation along 

the spectrum of sensation. This test was developed to 

measure the tolerance through the sense of touch; and it 

was implied by the researchers that these measures would be 

consistent throughout all of the senses (Petrie, 1967). 

The kinesthetic measurement was clinically tested 

and has a reliability coefficient of .973 (Petrie, 1967* 

pp. 11, 12). The reliability coefficient for the noise 

tolerance test was .905* The rank-difference method was 

employed to compare the scores on the noise tolerance test 

with the scores on the kinesthetic test and a correlation 

coefficient was computed. Data are presented in Table I. 

6 x ED2 
p = 1 -2 

p = 1 -

N (N - 1) 

6 x 2,758 
30 (900 - l) 

The correlation coefficient, p, was .3864, which was 

significant at the .05 level. This indicates that the 

relationship between the noise tolerance test and the 

kinesthetic test could have happened by chance in only 5 

out of 100 cases. 
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Table I. Noise Tolerance and Kinesthetic Measurement of 
Teachers 

Teacher 
Nois e 

Tolerance Ranks 
Kinesthetic 
Measurement Ranks D2 

1 1,558 25 1.052 17 64 
2 967 15 - 4.688 2 169 
3 438 5 - 3.063 4 l 
4 446 6 - 1.781 11 25 
5 601 8 + 1.270 29 44i 
6 1,858 28 + 1.282 30 4 
7 1,463 21 - 2.345 6 225 
8 420 4 - 2.093 8 16 
9 1,530 23 + .688 27 16 
10 2,022 30 - 1.188 14 256 
11 550 7 - 1.282 12 25 
12 1,548. 5 24 + .133 25 l 
13 1,033 17 - .458 22 25 
l4 284 1 - I.208 13 l44 
15 1,792 27 + • 354 26 l 
l6 909 12 - .969 18 36 
17 753 10 - 1.937 9 l 
18 877 11 - 4.146 3 64 
19 391 3 - 1.823 10 49 
20 319 2 - • 594 20 324 
21 1,171 18 - 1.159 15 9 
22 1,019 16 -15.337 1 225 
23 1,723 26 - 1.135 16 100 
24 1,475 22 - .407 23 l 
25 1,380 19 + • 797 28 81 
26 921 13 - 1.135 7 36 
27 1,930 29 - .088 24 25 
28 937 l4 - .864 19 28 
29 1,420 20 - 2.531 5 225 
30 6l4 9 - • 531 21 144 

Sum 32,349. 5 -48.38 Total 

Mean 1,078. 30 - 1.61 2,758 

S .D. 532. 03 2.95 



Statistical Processes Utilized in 
Testing the Hypotheses 

The statistical techniques for determining the 

correlations tested in this study were: (l) the rank 

difference correlation coefficient (p) between noise 

tolerance and Indirect/Direct ratio, (2) the product-moment 

coefficient of correlation (r) between noise tolerance and 

age, and (3) the point biserial r between noise tolerance 

and sex. 

For each experimental hypothesis the .05 level of 

significance was selected for accepting the null hypoth

esis . 

The data that are appropriate for each set of 

null, test hypotheses are presented in each of the follow

ing sections. 

Analysis of the Data 

The data are presented in three sections. The 

first section contains the hypotheses, scores, and results 

which pertain to noise tolerance and teaching patterns. 

The second section includes the null hypotheses for test

ing noise tolerance and age. The appropriate results may 

be found in that section. Included in the third section 

are the null, test hypotheses. The method of treatment, 

data, and correlation coefficients are presented in 

appropriate sequence. 
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Noise Tolerance and Indirect/Direct Ratio 

In this first section the hypotheses for testing 

noise tolerance and teaching patterns are listed with the 

results. Data for testing these hypotheses may be found 

in Tables II, III, IV, V, and VI. The first hypothesis 

and correlation coefficient for noise tolerance and 

Indirect/Direct ratio are stated in the following 

paragraph. 

There is no significant relationship between 

tolerance for noise and the teacher's Indirect/Direct 

ratio. The rank difference coefficient of correlation, 

p, was utilized. Data for testing this hypothesis may be 

found in Table II. 

. 6 x D2 p = 1 -

p = 1 -

N (N2 - 1) 

6 x 3,23^ 
3 0 ( 9 0 0  -  1 )  

The correlation coefficient, .281, was significant at the 

.12 level and not at the designated .05 level. The null 

hypothesis was accepted. 

Since correlational techniques are designed to show 

relationship, analysis of cause and effect is not included. 

To better understand noise tolerance relationships noise 

tolerance was divided into categories which may have been 

more meaningful to the classroom teacher. Purposeful noise 

described the noise level during a mathematics class: 
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Table II. Total Noise Tolerance and Indirect/Direct Ratio 
of Teachers 

Teacher 
Noise 

Tolerance Ranks 

Indirect/ 
Direct 
Ratio Ranks D2 

1 1,558 25 .1908 13 144 
2 967 15 .3905 30 225 
3 438 5 .1180 4 l 
4 446 6 .0284 l 25 
5 601 8 .1649 10 4 
6 1,858 28 .2076 15 169 
7 1,463 21 .2503 19 4 
8 420 4 • 3751 29 625 
9 1,530 23 .1652 11 144 
10 2,022 30 . 3228 24 36 
11 550 7 .1630 9 4 
12 1,548.5 24 .3213 23 l 
13 1,033 17 .2315 17 0 
14 284 l .1590 8 49 
15 1,792 27 .3185 22 49 
l6 909 12 .3552 27 225 
17 753 10 .2388 18 64 
18 877 11 • 3714 28 289 
19 391 3 .1550 7 16 
20 319 2 .1328 5 9 
21 1,171 18 .1666 12 36 
22 1,019 16 .1111 3 169 
23 921 26 .1953 14 144 
24 1,475 22 .0848 2 4oo 
25 1,380 19 .2106 16 9 
26 1,723 13 .2878 21 64 
27 1,930 29 .3243 26 9 
28 937 14 .1399 6 64 
29 1,420 20 .2600 20 0 
30 614 9 .3233 25 256 

Sum 32,3^9-5 6.76 3,234 

Mean 1,078.30 .226 

S.D. 532.03 .096 



non-purposeful noise described the same noise level during 

a lunch period. Both purposeful and non-purposeful noise 

levels had "annoying" and "unacceptable" scores marked. 

These related hypotheses test for existing relationships 

between each of the noise tolerance categories and the 

teacher's Indirect/Direct ratio. Data for testing these 

four hypotheses may be found in Tables III, IV, V, and VI. 

The second hypothesis stated: There is no signifi

cant relationship between tolerance for purposeful noise to 

the extent that it becomes annoying and the teacher's 

Indirect/Direct ratio. The rank difference coefficient of 

correlation, p, was utilized. The data outlined below may 

be found in Table III. 

6 x D2 
p = 1 g 

N (N - 1) 

1 6 x 2,768 
P 30 (900 - 1) 

The correlation of .385 was significant at the .035 level; 

therefore, the null hypothesis was not accepted. 

These findings suggest that the more indirect 

teacher was more tolerant of noise to the extent that it 

was described as annoying. 

The hypothesis numbered three is stated below: 

There is no significant relationship between tolerance for 

purposeful noise to the extent that it becomes unacceptable 
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Table III. Purposeful Noise Tolerance (Annoying) and 
Indirect/Direct Ratio of Teachers 

Teacher 

Purposeful 
Noise 

Tolerance 
"Annoying" Ranks 

Indirect/ 
Direct 
Ratio Ranks D2 

1 290 2 k  .1908 13 121 
2 135 11 .3905 30 361 
3 70 6 .1180 4 4 
4 39 2 .0284 1 1 
5 72 7 .1649 10 9 
6 393 29 .2076 15 196 
7 345 26 .2503 19 49 
8 6o 3.5 .3751 29 650.25 
9 26o 22 .1652 11 121 
10 4il 30 .3228 24 36 
11 98 10 .1630 9 l 
12 370 27 .3213 23 16 
13 136 12 .2315 17 25 
14 20 1 .1590 8 49 
15 262 23 .3185 22 l 
16 199 18 .3552 27 81 
17 154 16 .2388 18 4 
18 190 17 .3714 28 121 
19 75 8 .1550 7 l 
20 65 5 .1328 5 0 
21 247 20 . 1666 12 81 
22 145 13 .llll 3 100 
23 243 19 .1953 l4 25 
24 150 I k . 5  .0848 2 156.25 
25 255 21 .2106 16 16 
26 150 14.5 .2878 21 42.25 
27 380 28 .3243 26 4 
28 79 9 .1399 6 9 
29 310 25 .2600 20 25 
30 60 3.5 .3233 25 462.25 

Sum 5,663 6.76 2,768.00 

Mean 188.77 .226 

S.D. 117.75 .096 
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and the teacher's Indirect/Direct ratio. The rank differ

ence coefficient of correlation, p, was utilized. The data 

used in the calculation are outlined below. 

6 x D2 p = 1 -
N ( N2 - 1) 

n = 1 6 X 3,096 
P 30 (900 - 1) 

The appropriate scores may be found in Table IV. The 

correlation of .311 was not high enough to be significant 

at the .05 level, but would have been significant at the 

.10 level. The null hypothesis was accepted. 

The related hypotheses for testing tolerance for 

non-purposeful noise and the teacher's Indirect/Direct 

ratio are stated below. The data for testing these hypoth

eses may be found in Tables V and VI. 

There is no significant relationship between 

tolerance for non-purposeful noise to the extent that it 

becomes annoying and the teacher's Indirect/Direct ratio. 

The rank difference coefficient of correlation, p, was 

utilized. The scores are listed in Table V and the 

appropriate data are presented below. 

, 6 x D2 p = 1 -
N (N2 - 1) 

n - i JL x 3,375 
P  3 0  ( 9 0 0  -  1 )  
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Table IV. Purposeful Noise Tolerance (Unacceptable) and 
Indirect/Direct Ratio of Teachers 

Purpos eful Indirect/ 
Noise Tolerance Direct 0 

Teacher "Unacceptable" Ranks Ratio Ranks D2 

1 405 25 .1908 13 144 
2 315 16 .3905 30 196 
3 134 7 .1180 4 9 
4 65 1 .0284 1 0 
5 189 10 .1649 10 0 
6 422 26 .2076 15 121 
7 465 27 .2503 19 64 
8 125 6 .3751 29 529 
9 4oo 24 .1652 11 169 
10 600 30 . 3228 24 36 
11 160 8 .1630 9 1 
12 382 23 .3213 23 0 
13 255 14 .2315 17 9 
l4 ill 4 .1590 8 16 
15 330 18 .3185 22 16 
l6 352 19 .3552 27 64 
17 220 13 .2388 18 25 
18 197 12 .3714 28 256 
19 120 5 .1550 7 4 
20 84 3 .1328 5 4 
21 283 15 . 1666 12 9 
22 190 11 .1111 3 64 
23 545 28 .1953 14 196 
24 355 20 .0848 2 324 
25 365 22 .2106 16 36 
26 173 9 .2878 21 144 
27 550 29 . 3243 26 9 
28 320 17 .1399 6 121 
29 360 21 .2600 20 l 
30 75 2 .3233 25 529 

Sum 8,547 6.76 3,096 

Mean 284.90 .226 

S.D. 149.59 .096 
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Non-Purposeful Noise Tolerance (Annoying) and 
Indirect/Direct Ratio of Teachers 

Non-Purposeful 
Noise Tolerance 

"Annoying" Ranks 

Indirect/ 
Direct 
Ratio Ranks D2 

403 26 .1908 13 169 
162 12 .3905 30 324 
89 4 .1180 4 0 
138 8 .0284 1 49 
151 9 .1649 10 1 
443 29 .2076 15 196 
263 17 .2503 19 4 
95 6 • 3751 29 529 
395 25 .1652 11 196 
4n 27 .3228 24 9 
117 7 .1630 9 4 
391.5 24 .3213 23 1 
225 15 .2315 17 4 
34 1 .1590 8 49 

600 30 .3185 22 64 
94 5 • 3552 27 484 
154 10 .2388 18 64 
195 13 .3714 28 225 
75 2. 5 .1550 7 30. 25 
75 2. 5 .1328 5 12. 25 
290 19 .1666 12 49 
284 18 .1111 3 225 
345 21 • 1953 l4 49 
370 22. 5 .0848 2 420. 25 
370 22. 5 .2106 16 42. 25 
228 16 .2878 21 25 
430 28 . 3243 26 4 
161 11 .1399 6 25 
335 20 .2600 20 0 
212 l4 • 3233 25 121 

7,535 6.76 3,375-00 

251.17 .226 

l4l.79 .096 
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The resulting correlation coefficient was p equal .2^9 for 

N = 30. Using the special t formula stated in Chapter III, 

the computed t was found to be significant at the .19 level 

and not at the .05 level. Thus the null hypothesis was 

acc epted. 

The fifth and last hypothesis dealing with teaching 

pattern follows: 

There is no significant relationship between 

tolerance for non-purposeful noise to the extent that it 

becomes unacceptable and the teacher's Indirect/Direct 

ratio. The rank difference coefficient of correlation, p, 

was utilized. The data, taken from Table VI, are outlined 

below. 

6 x D2 
P — 1 — o 

N ( N - 1) 

= i 6 x 3632.5 
p 30 (900 - l) 

The resulting correlation coefficient, .2^9, was tested 

and found to be significant at the .31 level and not at the 

.05 level. Since .2^9 was not significant, the null 

hypothesis was accepted. 

Noise Tolerance and Age 

In this second section the null hypotheses for 

testing noise tolerance and age, along with the resulting 

correlation coefficients, are presented. The 
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Table VI. Non-Purposeful Noise Tolerance (Unacceptable) 
and Indirect/Direct Ratio of Teachers 

Non-Purposeful Indirect/ 
Noise Tolerance Direct 0 

Teacher "Unacceptable" Ranks Ratio Ranks D 

1 46o 23 .1908 13 100 
2 355 14 .3905 30 256 
3 145 5 .1180 4 1 
4 204 8 .0284 1 49 
5 189 7 .1649 10 9 
6 600 28.5 .2076 15 182.25 
7 390 17.5 • 2503 19 2.25 
8 l4o 4 • 3751 29 625 
9 475 24 .1652 11 169 
10 600 28.5 . 3228 24 20.25 
11 175 6 .1630 9 9 
12 405 20 .3213 23 9 
13 417 22 .2315 17 25 
l4 119 2 .1590 8 36 
15 600 28.5 .3185 22 42.25 
l6 264 10 .3552 27 289 
17 225 9 .2388 18 81 
18 295 12 • 3714 28 256 
19 121 3 • 1550 7 16 
20 95 1 .1328 5 16 
21 351 13 . 1666 12 1 
22 4oo 19 .llll 3 256 
23 590 26 .1953 14 144 
24 600 28.5 .0848 2 702.25 
25 390 17.5 .2106 16 2.25 
26 370 15 .2878 21 36 
27 570 25 .3243 26 1 
28 377 16 .1399 6 100 
29 415 21 . 2600 20 1 
30 267 11 . 3233 25 196 

Sum 10,6o4 6.76 3,632.5 

Mean 353.47 .226 

S .D. 162.92 .096 
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product-moment coefficient of correlation, r, was employed. 

The raw data, listed in Appendix I, was recorded in the 

Research Department at Tucson School District #1 and 

computed at Computer Data at The University of Arizona, 

Tucson, Arizona. 

The null, test hypothesis, numbered 6, follows: 

There is no significant relationship between noise 

tolerance and teacher age. The product-moment coefficient 

of correlation, r, was utilized. The r of -.26 was 

interpolated to be at the .l4 level of significance and 

not at the .05 level; therefore, the null nypothesis was 

accepted. 

The related hypotheses for testing tolerance for 

purposeful noise and teacher age are numbered 7 and 8. The 

product-moment coefficient of correlation, r, was utilized 

to test the null hypothesis numbered 7 in Chapter I. There 

is no significant relationship between tolerance for 

purposeful noise to the extent that it becomes annoying and 

teacher age. The correlation coefficient, -«39» was 

significant, not only at the .05 level, but also the .03 

level of significance. The null hypothesis was not 

acc epted. 

These findings suggest that the older the teacher, 

the less tolerant he was of annoying noise during a 

purposeful activity. 



The eighth null hypothesis is stated below. There 

is no significant relationship between tolerance for 

purposeful noise to the extent that it becomes unacceptable 

and teacher age. The product-moment coefficient of 

correlation, r, was utilized. The r was found to equal 

-.36. This was significant at the .05 level; therefore, 

the null hypothesis was not accepted. 

These findings suggest that the older the teacher, 

the less tolerant he was in describing noise, defined as 

being unacceptable, during a purposeful activity. 

The next two null hypotheses were utilized to test 

for relationships between non-purposeful noise and teacher 

age . 

It was hypothesized that there is no significant 

relationship between tolerance for non-purposeful noise to 

the extent that it becomes annoying and teacher age. The 

resulting correlation coefficient, -.06, was not signifi

cant. The null hypothesis was accepted. 

Also, it was hypothesized that there is no signifi

cant relationship between tolerance for non-purposeful 

noise to the extent that it becomes unacceptable and 

teacher age. The product-moment coefficient of correlation 

was utilized for computation and the resulting coefficient 

equaled -.19. This was significant at the .30 level and 

not at the .05 level; therefore, the null hypothesis is 

accepted. 



It may be noted that all of the correlation 

coefficients between noise tolerance and age were all in 

the same direction (minus). Although the last two 

coefficients were not significant, the implications of the 

four minus coefficients are presented in Chapter V. 

Noise Tolerance and Sex 

Stated in this third section are the null, test 

hypotheses, appropriate data, and results for noise 

tolerance and the sex of the teacher. 

It was hypothesized that there is no significant 

relationship between tolerance for noise and the sex of 

the teacher. The point biserial coefficient of correlation 

was utilized. The data are outlined as follows: 

M - M 
r
P.. = p g q x  V "m 
^bis 

1133 - 1030.*17 ̂  -y M 16 
pbis 532.03 V 30 x 30 

The correlation coefficient, .096, was not significant at 

the .05 level; therefore, the null hypothesis was accepted, 

There were two related hypotheses for purposeful 

noise. There is no significant relationship between "~ 

tolerance for purposeful noise to the extent that it 
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becomes annoying and teacher sex. The point biserial 

correlation coefficient was utilized and the appropriate 

data are outlined below. 

= —e a 
pbis a 

M - M 
V"pq~ 

189.36 - 188.25 

Xi. V 30 x 30 

The resulting correlation coefficient, .005» indicated that 

there was no significant relationship between purposeful 

noise tolerance to the extent that it becomes annoying and 

the sex of the teacher. The null hypothesis was accepted. 

The second hypothesis dealing with purposeful 

noise states that there is no significant relationship 

between tolerance for purposeful noise to the extent that 

it becomes unacceptable and teacher sex. Since sex is a 

dichotomous variable, the previously outlined formula of 

point biserial coefficient of correlation was employed. 

M - M 
_e a 

Pbis 
x V Pq 

- 307.36 - 265.25 v ̂  fTk 16 
V 3 ̂ Pbis 1^9.59 V 30 A 30 

The computed correlation coefficient, .1^0, was not sig

nificant. The null hypothesis was accepted. 
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Stated below are the null, test hypotheses and 

correlation coefficients for tolerance for non-purposeful 

noise and the sex of the teacher. 

It was hypothesized that there is no significant 

relationship between tolerance for non-purposeful noise 

to the extent that it becomes annoying and teacher sex. 

The point biserial coefficient of correlation was utilized. 

The appropriate data are outlined below. 

M - M 

'bis -P., 

257.86 - 2 4 5 . 3 4  1 6  

Pbis i4i .79 V 30 x 30 

the resulting coefficient of correlation, .044, was not 

significant; thus, the null hypothesis was accepted. 

The last hypothesis, numbered 15 in Chapter I, is 

restated as follows: There is no significant relationship 

between tolerance for non-purposeful noise to the extent 

that it becomes unacceptable and the sex of the teacher. 

The point biserial coefficient of correlation was utilized, 

The appropriate data are outlined below. 

M - M 
r = P 1x VTT 
'bis 

378.43 - 331.63 ---Wifr x 16 
pbis 1S2.92 V 30 x 30 



The relationship between non-purposeful noise, described 

as unacceptable, and teacher sex was r equal .1^3 for 

N = 30• This is not significant at the .05 level; there

fore, the null hypothesis was accepted. 

It may be noted that the correlations dealing with 

all categories of noise tolerance and the sex of the 

teacher were very low, indicating that even a chance 

relationship was negligible. For the last five null 

hypotheses, the highest correlation coefficient was the 

final coefficient which was .1^3• This relationship tested 

out to be significant at the .45 level. 

A summary of the results of the testing is shown 

in Table VII. 

Implications of the results obtained and sugges

tions for future study under new, or more carefully 

controlled, conditions are presented in Chapter V. 



Table VII. Summary of Correlation Coefficients 

Purposeful Non-Purpos eful 

Total 
Nois e Annoying 

Unaccept
able Annoying 

Unaccept
able 

Indirect/ 
Direct 
Ratio 

Hypothesis 
1 

.281 NS 

Hypothesis 
2 

. 385  s  

Hypothesis 
3 

.311 NS 

Hypothesis 
4 

.249 NS 

Hypothesis 
5 

.192 NS 

Hypothesis 
6 

Hypothesis 
7 

Hypothesis 
8 

Hypothesis 
9 

Hypothesis 
10 

Age -.26 NS - . 39  s  - . 36  s  -.06 NS -.19 NS 

Hypothesis 
11 

Hypothesis 
12 

Hypothesis 
13 

Hypothesis 
l4 

Hypothesis 
15 

Sex .096 NS .005 NS .l40 NS .044 NS .143 NS 

-a 
ui 



CHAPTER V 

CONCLUSIONS AND IMPLICATIONS 

This study was designed to test the relationships 

between a teacher's noise tolerance and his teaching 

pattern, his age, and his sex. The study involved a random 

sample of 30 classroom teachers from a population of 311 

fifth and sixth grade teachers from a large metropolitan 

school district in the Southwest. A summary of the 

experimental procedures and results, conclusions and 

implications, and recommendations for further study follows. 

Summary 

Data were collected in two phases. For the first 

phase, the teachers were scheduled by individual appoint

ment to go to a central place for a kinesthetic measurement 

and a noise tolerance test. Each participating teacher was 

blindfolded for the kinesthetic measurement which resulted 

in a numerical score, described as final average modula

tion. This was followed by the viewing of two ten-minute 

video tapes. The first tape showed a sixth grade mathe

matics class, which was labeled a "purposeful" activity. 

The second activity was a lunch period, which was labeled 

"non-purposeful." Both tapes had exactly the same sound 

track. During the viewing of each of the ten-minute tapes, 
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each participant marked the moments the noise became 

"annoying" then "unacceptable" to him. The noise tolerance 

score was the number of seconds that had elapsed until the 

increasing noise level became "annoying" or "unacceptable." 

The information on age and sex was also gathered during 

phase one. 

The data collected in phase one were utilized in 

determining the reliability and validity of the noise 

tolerance instrument. The technique employed for computing 

the reliability coefficient was the split-half method. The 

test was divided into two halves and the correlation found 

for each of these half-tests. Using the Spearman-Brown 

prophecy formula, the reliability coefficient of the whole 

test was .905" 

Both face and experimental validity were utilized 

to validate the noise tolerance instrument. To determine 

the experimental validity the scores of kinesthetic 

measurement, which was the independent criterion utilized, 

were correlated with the scores on the noise tolerance 

test. The correlation coefficient, p, was .3864, which 

was significant at the .05 level. 

The second phase included collecting the data on 

teaching pattern. This involved the coder's visiting each 

participating teacher's classroom. Three twenty-minute 

segments of teaching were coded for each teacher. The 

instrument employed in describing each participant's 
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teaching pattern was Flanders ' Interaction Analysis. The 

Indirect/Direct ratio was computed for each teacher. 

The rank difference method of computing correlation 

was utilized in testing the hypotheses dealing with noise 

tolerance and teaching pattern as described by the Indirect/ 

Direct ratio of Flanders' Interaction Analysis. The 

product-moment correlation coefficient was employed in 

testing the hypotheses dealing with noise tolerance and 

age; and the point biserial r was utilized to test the 

hypotheses between noise tolerance and sex. The hypotheses 

were accepted at the .05 level of significance. 

Five hypotheses were tested in studying the rela

tionships between noise tolerance and Indirect/Direct 

ratio. The results are as follows: 

1. There is no significant relationship between a 

teacher's tolerance for noise as indicated on a 

tolerance scale and his teaching pattern as 

described by Flanders' Interaction Analysis. The 

hypothesis was accepted. 

2. There is no significant relationship between 

tolerance for purposeful noise to the extent that 

it becomes annoying and the teacher's Indirect/ 

Direct ratio. The hypothesis was not accepted. 

3. There is no significant relationship between 

tolerance for purposeful noise to the extent that 



it becomes unacceptable and the teacher's Indirect/ 

Direct ratio. The hypothesis was accepted. 

k. There is no significant relationship between 

tolerance for non-purposeful noise to the extent 

that it becomes annoying and the teacher's Indirect/ 

Direct ratio. The hypothesis was accepted. 

5. There is no significant relationship between 

tolerance for non-purposeful noise to the extent 

that it becomes unacceptable and the teacher's 

Indirect/Direct ratio. The hypothesis was accepted. 

The five following hypotheses provided direction 

for the study of relationships between noise tolerance and 

age: 

6. There is no significant relationship between a 

teacher's tolerance for noise and his age. The 

hypothesis was accepted. 

7« There is no significant relationship between 

tolerance for purposeful noise to the extent that 

it becomes annoying and the teacher's age. The 

hypothesis was not accepted. 

8. There is no significant relationship between 

tolerance for purposeful noise to the extent that 

it becomes unacceptable and the teacher's age. The 

hypothesis was not accepted. 
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9. There is no significant relationship between 

tolerance for non-purposeful noise to the extent 

that it becomes annoying and the teacher's age. 

The hypothesis was accepted. 

10. There is no significant relationship between 

tolerance for non-purposeful noise to the extent 

that it becomes unacceptable and the teacher's age. 

The hypothesis was accepted. 

Five additional hypotheses provided direction for 

the study of relationships between noise tolerance and 

sex. They are the following: 

11. There is no significant relationship between a 

teacher's tolerance for noise and his sex. The 

hypothesis was accepted. 

12. There is no significant relationship between 

tolerance for purposeful noise to the extent that 

it becomes annoying and the teacher's sex. The 

hypothesis was accepted. 

13. There is no significant relationship between 

tolerance for purposeful noise to the extent that 

it becomes unacceptable and the teacher's sex. The 

hypothesis was accepted. 

14. There is no significant relationship between 

tolerance for non-purposeful noise to the extent 
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that it becomes annoying and the teacher's sex. 

The hypothesis was accepted. 

15• There is no significant relationship between 

tolerance for non-purposeful noise to the extent 

that it becomes unacceptable and the teacher's sex. 

The hypothesis was accepted. 

Conclusions and Implications 

In testing the five hypotheses relating noise 

tolerance and teaching pattern, as described by Flanders * 

Indirect/Direct ratio, one correlation coefficient reached 

a statistically significant level. Since null hypotheses 

were tested, this would only suggest that a significant 

relationship did exist between tolerance for noise 

described as "annoying" and the teacher's pattern of 

teaching. 

The implication might be made that the teacher 

tended to teach as though verbal communication was 

appropriate during a purposeful activity. This would 

suggest that the teacher felt that noise would interfere 

with oral communication. 

Classrooms used for verbal communication need to 

have correct acoustical treatment. When one speaker needs 

to be heard, the acoustically hard, unobstructed ceiling 

is required. 



Rooms used for noisy non-purposeful activity, such 

as lunch rooms, have diametrically opposite requirements. 

The acoustical objective is noise control. 

Just as the findings suggest that the indirect 

teacher is more tolerant of "annoying" noise during a 

purposeful activity, so the more direct teacher tends to 

be less tolerant of noise during a normal classroom 

academic activity. The more direct teacher might tend to 

migrate toward teaching certain age groups, or toward 

teaching certain subjects, or toward certain types of 

curriculum organization. 

The coefficients of correlation between noise 

tolerance during a purposeful activity (for both "annoying 

and "unacceptable") and age were significant at the .05 

level. These findings suggest that the older the teacher 

the less tolerant he was of noise during a purposeful 

activity. All of the coefficients of correlation 

involving noise tolerance and age were in the same 

direction (minus). 

There were no significant relationships suggested 

in any of the hypotheses tested between noise tolerance 

and sex. 

Observations Related to the Study 

In comparing the correlation coefficients between 

noise tolerance during a purposeful activity and noise 
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tolerance during a non-purposeful activity, all significant 

or even relatively high coefficients were in the area of 

purposeful activity. It would appear that the meaning the 

teacher brings to noise in the educational setting is a 

factor in tolerance. 

It may be noted that the correlations were 

significant between the "purposeful" noise tolerance and 

age; it may be noted that there was a significant correla

tion coefficient between purposeful noise tolerance and 

Indirect/Direct ratio and a relatively high correlation 

between purposeful noise and Indirect/Direct ratio; and 

yet, the correlation coefficient between Indirect/Direct 

ratio and age was very low (r - .10). It might be 

generally thought that two things related to the same 

variable would be related to each other, but the fact is 

that Indirect/Direct ratio and age were not. 

Recommendations for Future Research 

The contribution of this exploratory study will be 

determined by the extent to which future research is 

initiated. 

It is recommended that in constructing a noise 

tolerance test the approach to measurement be patterned 

after Petrie's measure of kinesthetic aftereffect. This 

would make the noise tolerance test difficult to 

administer, but the final average modulation would result 

in a score more independent of meaning. 
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A noise tolerance score which would be independent 

of the number of seconds that had elapsed would be useful 

in obtaining more information and insight into the problem 

of noise. Meaning appears to enter one's interpretation 

of annoyance and unacceptable noise. With an independent 

final average modulation the area of noise tolerance and 

meaning could be explored. With such a noise tolerance 

score, one could determine whether or not there was a 

relationship between a teacher's noise tolerance and the 

actual sound level maintained in the classroom. 

Studies (Harmon, 1933; Lehmann et al., 1965) have 

shown that more energy is expended in the presence of a 

higher noise level. A study might compare noise tolerance 

and metabolism rate. 

An unsuccessful attempt was made to find in the 

literature a satisfactory test for fatigue particularly 

as it pertained to noise. Previous research indicates 

that the state of fatigue reveals itself in changed scores 

on the kinesthetic measurement. In pre- and post-tests 

the difference in the scores might be useful as a measure 

of fatigue. This might be tested with controlled noise 

levels of different frequencies and duration. This type 

of fatigue measure could also be correlated with the above-

mentioned energy level. 

Age correlated at a significant level with teacher 

noise tolerance (purposeful). Additional studies are 
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needed to test the noise tolerance of students at different 

age levels. 

This study is one small step in looking at the 

noise problem in education. Teacher characteristics, such 

as noise tolerance, could be helpful in counseling a 

potential teacher. Noise tolerance scores could be useful 

in guiding a school district in wise teacher placement. 

As more data and insight are accumulated about 

sound and noise, one area that should be greatly affected 

is that of school architecture. School buildings, with 

appropriate acoustical treatment, should reflect the best 

of society's beliefs about an optimum teaching-learning 

environment. 



APPENDIX A 

LETTER TO PARTICIPANTS 
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THE UNIVERSITY OF ARIZONA 
TUCSON, ARIZONA 85721 

COLLEGE OF EDUCATION 

To: The 30 District #1 5^ and 6lb grade teachers whose 
names turned up in the random sample 

From: Chris Allen, grade teacher, Marshall School 

This is the follow-up letter I promised in our 
phone conversation. Thank you very much for expressing 
your interest in this research. For years I have been 
trying to understand the significance (or lack of it) of 
sound (wanted or unwanted) in the classroom. I finally 
was able to pin down the problem of something testable; 
it is in the area of noise (unwanted sound) . 

The main questions of the study are: 

1. To what extent is an individual's tolerance for 
noise related to his teaching pattern. 

2. To what extent is tolerance for noise related to 
the human characteristics of age and sex. 

The data on noise tolerance, age, sex, and per
ceptual pattern for validation purposes can be gathered 
this summer. This part will take approximately two hours. 
In order to get the information on teaching pattern, which 
is based on verbal communication, I will visity you briefly 
next fall. All of the data is kept anonymous, though you 
may want to see your own results at the time the informa
tion is gathered. 

The first teacher is scheduled at the Education 
Center in the research department Tuesday, July 8 at 9^30; 
another participant is coming in at 1:00 that afternoon. 
One teacher preferred to wait until the first summer school 
session was over. I would like to adjust each teacher's 
appointment to his or her summer schedule. 

I'll be in touch with you by phone to make a 
definite appointment time. Call me if you have any 
questions. 



APPENDIX B 

CHART FOR RECORDING NOISE TOLERANCE, AGE, SEX, 
AND PERCEPTUAL PATTERN 
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Phone Sex Years of Teaching Date 
School Experience Handed Time 

Series of Measurements 

Grade Age 

Practice Trials (1) (2) (3) (4) Total Average 

Difference 
from 

Bas eline 
Average 

I (Baseline) 

II (After 90 seconds 
stimulation) X X 

III (After l80 seconds 
stimulation) X X 

IV (After 300 seconds 
stimulation) X X 
REST PERTOD 

F inal 
Average 
Modulation 

V (After 15 minute rest 
period) X X F inal 

Average 
Modulation 

F inal 
Average 
Modulation 

Purpos eful: 
Annoying (clock time) 

F inal 
Average 
Modulation 

Unacceptable (clock 
time) 

F inal 
Average 
Modulation 

Non-purpos eful: 
Annoying 

Unacceptable 

00 
VO 



APPENDIX C 

PROCEDURE FOR MEASUREMENT OF 
KINESTHETIC AFTEREFFECT 

When each participant entered the testing room, a 

timer was set for the ^5-minute rest period which was 

necessary for Petrie's test for kinesthetic aftereffect. 

During the rest period the name, address, phone number, 

age, sex, and handedness (right or left) were obtained. 

Instructions, which had been put on audio tape so that 

each participant would hear exactly the same information, 

explained the kinesthetic test and the noise tolerance 

tes t. 

Procedure for the Kinesthetic Test 

The 45-minute Rest 

Every participant must rest both of his hands for 

45 minutes before the test is given. The tester should 

take particular care that nothing touches the balls of the 

index finger and thumb of either hand during this rest 

period. During the rest period the right-handedness or 
1 

left-handedness of the participant is determined. 

90 



The Test 

The subject, after resting his hands, is seated at 

a table large enough for the equipment. The tester blind

folds the participant before placing the equipment on the 

table. The long tapered block is placed by the subject's 

left hand (if he's right-handed), with the narrow end 

toward the participant. The 1-1/2 inch measuring block is 

placed by the participant's right hand (if he's right-

handed). The participant must be cautioned to keep his 

arms above the table—not resting on it. 

Taking care not to touch the participant's fingers, 

the tester lifts the participant's right hand and places 

his fingers in position between the finger guides on the 

measuring block. 

The tester must repeatedly check the fingers of the 

person being tested to be sure they are touching the block. 

The tester now indicates, by sliding the partici

pant's hand, that the sides are parallel. 

The tester then places the participant's left hand 

on the narrow end of the tapered block. His thumb and 

index finger are between the finger guides, and the tester 

slides the participant's hand toward the wider end of the 

block so that the subject can feel that the block tapers. 

The tester must take care not to slide the guide beyond the 

8-inch reading on the tapered block. The hand is then 

returned all the way to the narrow end of the block (the 
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end nearest the participant) and must always be in this 

position at the beginning of measuring. 

The tester asks the participant to find, with his 

left hand on the tapered block, the place that feels to 

him just as wide as the measuring block between the fingers 

of his right hand. The tester then reads the position 

reached by the front end of the central finger guide on 

the ruler and records this number to the nearest 1/8 inch 

as the first baseline measurement. 

The participant now slides his hand back to the 

narrow end of the tapered block and makes another measure

ment. Altogether the tester records six successive base

line measurements on the chart (Appendix B). The finger 

guide must always be returned to the narrow end of the 

tapered block between measurements. 

The participant must be told to say "here" when he 

has found the size that feels equivalent, and he must hold 

his fingers for a moment until the measurement can be 

recorded. 

The tester then removes the participant's left hand 

from the tapered block and guides it to a position, palm 

upwards, on the table, instructing the participant to let 

his hand rest in this position. The tester next tells the 

participant to keep his fingers on the block in his right 

hand. Then the tester removes the participant's right hand 

from the measuring block. With the tester's opposite hand, 
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the measuring block is moved and a 2-1/2 inch stimulating 

block rapidly placed parallel to the edge of the table. 

This position is used only during the stimulating period. 

The participant's right hand is placed on the 2-1/2 inch 

block; the instructions are to rub the block by sliding 

his fingers along its whole length, backwards and forwards, 

at any rate he likes, until he is told to stop. The total 

time of this first stimulation period is 90 seconds. 

Immediately following the 90 seconds of rubbing, 

the tester lifts the stimulating block away and, while the 

participant's fingers remain on the stimulating block, the 

tester replaces the 1-1/2 inch measuring block on its 

original place on the table. The tester again places the 

participant's right hand onto the measuring block and his 

left hand on the tapered long block and asks him to find 

the place on the tapered block that feels the same as the 

width of the measuring block. This value is recorded and 

three more measurements are then made and recorded. 

The participant's left hand is again rested and 

his right hand stimulated as before by rubbing for 90 

seconds. After this stimulation, four more measurements 

are made. 

The participant then rubs the stimulating block 

for 120 seconds. 
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Four more measurements are made and recorded. This 

completes the second part of the procedure, and the tester 

should now have 18 recorded numbers. 

The tester then removes all equipment from the 

table and takes off the participant's blindfold, 

instructing him to continue to keep both hands from 

touching anything. 

The 15-minute Rest 

The participant now rests his hands as before for 

15 minutes. Next the tester replaces the blindfold and 

puts the equipment back on the table in position for 

measuring. 

Measurement After the Rest Period 

The tester now places the participant's hands in 

position for measuring and again reads and records four 

measurements. This is the end of the test period, and the 

equipment must all be removed from the table before the 

participant's blindfold is taken off. The tester now has 

22 numbers recorded on his chart. 

The ^8-hour interval and the Small Block Test were 

not utilized. Since lack of time made the use of the 

Small Block Test unachievable with normal adults, an 

approximation of the degree of reduction or augmentation 

was obtained after three stimulation sessions, with only 

one-sized measuring block. 
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Completing the Record 

The first two measurements on the chart (Appendix 

B) are for practice only. They are necessary to enable 

the blindfolded participant to become familiar with the 

feel of the apparatus and the procedure. Only the last 

four measurements of the baseline are used. 

An average is taken of each group of four measure

ments. The baseline average, the first four measurements, 

is subtracted from each average to give the three 

differences which occurred after stimulation. Averaging 

them gives the final average modulation. 

The figures all refer to linear measurements read 

from the apparatus in inches and eighths of an inch. These 

measurements themselves are not the amount of reduction or 

augmentation of the width of the measuring block but are 

proportional to it. 



APPENDIX D 

EQUIPMENT FOR MEASUREMENT OF 
KINESTHETIC AFTEREFFECT 

Listed below is the necessary equipment for 

administering the test for kinesthetic aftereffect. The 

first three items are sketched in Figure 2. 

1. 30-inch tapered wooden block 

2. 2-1/2-inch measuring block 

3. 1-1/2-inch wooden stimulating 

k. blindfold 

5. Lux Minute Minder 

6. Stopwatch 

7. Pencil and chart 

96 
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1-1/2" measuring block 

Figure 2. Apparatus for Measuring Reduction and 
Augmentation 



APPENDIX E 

EQUIPMENT UTILIZED IN RECORDING 
NOISE TOLERANCE CATEGORIES 

The basic video recording unit was the Ampex VR-7500 

with camera and monitor. To this unit was added a control 

panel and a remotely controlled second camera with zoom 

lens and pan-and-tilt mechanisms. The remotely controlled 

mechanism permits videotaping without having the camera 

operator in the classroom. 

The portable video recorder was mounted in a small 

van from which all classroom videotaping was controlled by 

the camera operator. The VU meter on the recorder was used 

to control the sound volume. The input started at 20% and 

was increased 2% every 15 seconds over the entire range 

until 100% was reached. Memorex one-inch video tape was 

used for recording. 

The audio recording was done on a Wollensack 1500. 

The same recorder was used for each playback. Scotch 

magnetic 1.5 mil tape was used to record the audio portion 

of the noise tolerance test, which was synchronized with 

the video tape, as well as to record directions for the 

testing procedure. Recorded on the same type of tape were 

the 3-sec.ond beeps used in coding teaching patterns and 
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the recordings of six teachers who had given permission 

for the coder's reliability check. 

Two power control boxes were used to control the 

flow of electricity to the two Westclox electric clocks 

plugged into each box. One power control box was labeled 

"purposeful" and the other was labeled "non-purposeful." 

Each box had a switch labeled "annoying" and a switch 

labeled "unacceptable." Thus each of the four clocks 

recorded the number of seconds for each noise tolerance 

category. 
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THE UNIVERSITY OF ARIZONA 
TUCSON, ARIZONA 

COLLEGE OF EDUCATION 

September 13» 19&9 

To fulfill requirements for a dissertation, I am 
working on a research study, "Noise Tolerance Categories 
and Aspects of Teaching." A random sample of 5lj! and 6i»> 
grade teachers has been selected. of the 30 district 
teachers whose names were drawn teach at School. 

Last summer 
gave a half day of his time to come to the 

Research Department at the Education Center. The informa-
mation that was gathered pertained to noise tolerance, age, 
sex, and perceptual pattern. 

In order to complete the study, the information 
about teaching pattern will have to be obtained during 
this month and October. To keep the data statistically 
acceptable, I will need to visit each teacher three 20-
minute periods. I will be using Flanders' System of 
Interaction Analysis. All data gathered will be kept 
anonymous. 

To ensure that I will not be interrupting the 
school schedule, I will call you during the week of 
September 15-19 • At that time I will seek your permission 
to arrange a visitation schedule with the above-named 
teacher. I would like to visit three teachers in one day, 
so I'll be grouping my visits according to geographic 
ar e a. 

Thank you. 

Sincerely yours, 

Chris Allen 
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SUMMARY OF 
Categories for Interaction Analysis* 

Minnesota, 1959 

01 

1. Accepts Feeling: accepts and clarifies the 
feeling tone of the students in a nonthreat-
ening manner. Feelings may be positive or 
negative. Predicting or recalling feelings is 
included. 

t
 
I
n
f
l
u
e
n
c
 

2. Praises or Encourages: praises or encourages 
student action or behavior. Jokes that 
release tension, not at the expense of another 
individual, nodding head or saying, "um hm?" 
or "go on" are included. 

I
n
d
i
r
e
c
 

3. Accepts or Uses Ideas of Student: clarifying, 
building or developing ideas suggested by a 
student. As teacher brings more of his own 
ideas into play, shift to Category 5« 

• 
T
a
l
k
 k .  Asks Questions: asking a question about 

content or procedure with the intent that a 
student answer. 

T
e
a
c
h
e
r
 

v 
o 
c 

5- Lecturing: giving facts or opinions about 
content or procedure; expressing his own 
ideas, asking rhetorical questions. 

a> 
3 
h 
<h 
fi 
h 

6.  Giving Directions: directions, commands, or 
orders to which a student is expected to 
comply. 

D
i
r
e
c
t
 

7. Criticizing or Justifying Authority: state
ments intended to change student behavior from 
nonacceptable to acceptable pattern; bawling 
someone out; stating why the teacher is doing 
what he is doing; extreme self-reference. 

T
a
l
k
 

8. Student-Talk—Response: talk by students in 
response to teacher. Teacher initiates the 
contact or solicits student statement. 

S
 t
u
d
e
n
t
 

9- Student-Talk--Initiation: talk by students 
which they initiate. If "calling on" student 
is only way to indicate who may talk next, 
observer must decide whether student wanted to 
talk. If he did, use this category. 
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10. Silence or Confusion: pauses, short periods 
of silence, and periods of confusion in which 
communication cannot be understood by the 
observer. 

*Adapted from Flanders (i960, Appendix F, p. 5). 
See also: "The Role of the Teacher in the Classroom" by 
Amidon, E. J. and Flanders, N. A. 
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ACTIVITY 

Cate
gory 1 2 3 4 5 6 7 8 9 10 Total 

1 N 
2 \ 
3 

J 

4 

5 

6 \ 
7 \ 
8 

9 

10 

Total 
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TEACHING PATTERN, AND PERCEPTUAL PATTERN 
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Purposeful Non-Purposeful Petrie's Flanders' 
— Final Indirect/ 

Annoy Unaccept Annoy Unaccept - Average Direct Age in 
Teacher S ex ing able ing able Modulation Ratio Months 

1 F 290 405 403 460 -1.052 .1908 426 
2 F 135 315 162 355 -4.688 • 3905 600 
3 M 70 134 89 145 -3.063 .1180 528 
4 F 39 65 138 204 -1.781 .0284 588 
5 M 72 189 151 189 +1.270 .1649 432 
6 F 393 422 443 600 +1.282 .2076 360 
7 M 345 465 263 390 -2.345 .2503 264 
8 F 60 125 95 l4o -2.093 .3751 492 
9 F 260 400 395 475 +0.688 .1652 672 
10 M 4ll 600 4n 600 -1.188 .3228 310 
11 M 98 160 117 175 -1.282 .1630 54O 
12 F 370 382 391.5 405 +O.133 .3213 483 
13 M 136 255 225 417 -0.458 .2315 490 
14 F 20 111 34 119 -1.208 .1590 516 
15 M 262 330 600 600 +0.354 .3185 564 
16 M 199 352 94 264 -0.969 .3552 306 
17 F 154 220 154 225 -1.937 .2388 332 
18 F 190 197 195 295 -4.146 .3714 395 
19 M 75 120 75 121 -1.823 .1550 348 
20 F 65 84 75 95 -0.594 .1328 481 
21 F 247 283 290 351 -1.159 .1666 4o6 
22 F 145 190 284 400 -15.337 .1111 427 
23 M 243 545 345 590 -1.135 .1953 335 
24 M 150 355 370 600 -0.407 .0848 400 
25 F 255 365 370 390 +0.797 .2106 48o 
26 M 150 173 228 370 -2.229 .2878 319 
27 M 380 550 430 570 -0 .088 .3243 468 
28 F 79 320 161 377 -0.864 • 1399 504 
29 F 310 360 335 415 -2.531 .2600 324 
30 M 60 75 212 267 -0.531 .3233 612 

Mean 188.77 284.90 251-17 353.47 -1.6l .23 446.73 

S.D. 117-93 149-59 141.79 162.92 2.95 .10 105-10 
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