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ABSTRACT 

This research project was conducted to compare the effects 

of three teaching methodologies on knowledge of noise and hearing 

conservation. Group lecture, group lecture with videotape presentation, 

and individual lecture were the methodologies utilized. A minimum of 

fifteen workers employed in high noise level jobs were taught by each 

method. Prior to each teaching session, workers in each group completed 

a pretest which measured knowledge of noise and hearing conservation. 

Following each teaching session,workers completed an immediate and two 

week post-test. Knowledge gained within groups and between groups was 

measured by analysis of variance of scores pretest to immediate post-test 

and pretest to two week post-test. Each methodology demonstrated a 

significant knowledge increase at immediate post-test and two week 

post-test. No methodology was more effective than the other two as 

measured by knowledge gained. 

viii 



CHAPTER 1 

INTRODUCTION 

Noise is the most widespread of all occupational exposures and 

may be encountered in almost any occupation. Noise is an inevitable by

product of our highly mechanized industrial society. A survey of noise 

levels in various manufacturing industries revealed that 50% of the 

surveyed work environments contained noise levels capable of damaging 

the hearing of workers (Karplus and Bonvallet., 1953). Since the 

U.S. Department of Labor estimates the American industrial work force 

at approximately 75 million, this means that over 35 million Americans 

may be exposed to potentially damaging noise levels each time they go 

to work. The numbers continue to increase. It is believed that each 

year from four to five million additional workers are exposed to 

hazardous noise as a result of changes in plant operations and increased 

mechanization in many industries (CAOHC Manual, 1978:2). Occupations 

with potential exposures to hazardous noise levels are many and diverse. 

Examples of high noise level occupations include paper manufacture, 

quarrying, engine and boiler room work, foundry work, metal work, and wood 

products manufacture (DHEW, 1$79 :148). 

The control of noise in industry can be accomplished through 

engineering, administrative, and personal protective measures. The 

engineering department can reduce noise production at its source by 

altering industrial processess or by erecting noise barriers. Administration 
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can control work schedules to reduce worker noise exposure. When these 

engineering and administrative measures are not practical or successful 

in reducing noise exposure, the burden of protection falls upon the 

individual worker. The worker has the option of reducing exposure 

through the use of personal hearing protective equipment. The use of 

ear plugs and muffs are effective methods of protecting the hearing 

of the noise exposed owrker. However, there is a problem associated 

with the use of hearing protective equipment.as the sole means of reducing 

noise exposure. The use of such equipment involves the compliance of 

the worker. In many cases, the worker is reluctant or blatantly 

resistant to the use of hearing protective equipment. 

The effects of noise on health are not well documented. The 

most common effect is hearing loss. The hearing impairment that results 

from •' chronic noise exposure is gradual and subtle. Often it fails to 

alarm workers sufficiently to motivate the use of protective equipment. 

Employee education, for these reasons, is an essential component of 

every hearing conservation program (CAOHC Manual, 1978:66). 

It is speculated that noise induced hearing loss could become 

the major worker compensation cost in the 1980's. (CAOHC Manual, 1978:23). 

In order to protect the health and hearing of their employees, 

enlightened industries have instituted hearing conservation programs. 

The success of the program depends upon the input of many depart

ments within the industry. Management, through a strong policy of commit

ment provides the backbone of a successful hearing conservation program. 
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The safety department and supervisors contribute through employee 

training programs aimed at increasing the use of personal protective 

equipment. The health department conducts audiometric measurements, 

evaluates hearing levels, maintains records, and educates employees in 

the area of noise and hearing conservation. The occupational health 

nurse plays a significant role within the hearing conservation program 

with a major responsibility for employee education (DHEW,1978a:51). 

A goal of prevention oriented health education is to maximize 

the individual's potential for participation in good health. By 

imparting knowledge, the occupational health nurse can increase the 

worker's ability to make informed decisions regarding health. To ensure 

the quality of the educational program, the occupational health nurse 

must evaluate the effectiveness of such a program. In this study, three 

teaching methodologies were employed — group lecture, group lecture 

with videotape presentation, and individual lecture. The effectiveness 

of each was measured through knowledge gained in the area of noise and 

hearing conservation. A comparison was then made between the three 

methods. 

Significance of the Problem 

The Occupational Safety and Health Act of 1970 was passed 

by Congress "to assure safe and healthful working conditions for working 

men and women " (DHEW, 1978a:80). The Act seeks to provide workers with 

protection against personal injury and illness resulting from hazardous 

working conditions. The control of noise in the industrial setting 
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is regulated by the enforcement of the standards developed under 

the Act. The goal in industrial hearing conservation is the prevention 

of any loss of hearing due to the worker's occupation. The significance 

of a hearing conservation program extends to management, the occupational 

health nurse, and the worker. 

Management is concerned with the health and safety of the 

employees. The concern is both altruistic and fiscal. In management's 

view, a hearing conservation program exists primarily for four reasons: 

1. Concern for the welfare of the worker 

2. Compliance with state and federal regulations 

3. Increased productivity of healthy and happy workers 

4. Prevention of noise induced hearing loss with resultant 

savings in worker compensation premiums (Strasser, 1980:36) 

Strasser (1980:36) further states that "as employees and trade 

unions become more sophisticated in the general area of noise induced 

hearing loss, there willbemore worker's compensation cases involving 

hearing loss." To control this potential problem, management relies 

upon an effective hearing conservation program. Though many variables 

will affect the cost of a hearing conservation program, an annual cost 

of $6,000 for 1,000 employees is a reasonable estimate. This expense 

can be justified by the fact that a claim for work induced hearing loss 

settles at $1,500-2,000 per person (DHEW, 1978b:2-14). An effective 

program can demonstrate a positive cost/benefit ratio by preventing 

noise induced hearing loss. 

The occupational health nurse is responsible for providing 
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quality nursing care to promote and protect the health of workers. Within 

the hearing conservation program, the responsibilities of the nurse include 

audiometric measurement, record maintenance, referral arrangement, 

and education. Brenny (1979) identifies education as an essential . 

ingredient of the hearing conservation program. In order to insure quality 

care, the effectiveness of such a program must be evaluated. 

The worker who is exposed to hazardous noise can incur detri

mental effects on health and hearing if protective measures are not 

employed. Occupational hearing loss is a painless, gradual decrease 

in auditory acuity produced by loud sound in the workplace. Exposure 

over a period of time, varying from months to years, can produce detrimental 

effects. Hearing loss may also be immediate, such as that caused 

by a sudden, loud explosion. Exposure to intense noise for an extended 

period of time causes hearing loss which is either a temporary threshold 

shift, a permanent threshold shift, or a combination of both. Repeated 

exposure to hazardous noise usually causes a hearing loss in the 4,000 Hz. 

range. Since this is above the frequency range of the normal voice 

(250-3000 Hz.) a worker may suffer a decrease in hearing ability and 

not be aware of it (DHEW, 1979:146-7). 

Hazardous noise exposure can also produce physiological 

changes. Noise is thought to effect emotions, blood pressure, and 

heart rate. These effects are not well documented, but may effect the 

quality and efficiency of work performed. Noise is thought to act as a 

stressor. Research in this area has been limited and no long term, serious 
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effects on health have been documented (DHEW, 1979:146-7). 

The worker has the option of reducing noise exposure and the 

risk of incurring detrimental effects from noise through the use of 

personal protective equipment. The aim of an educational program is to 

increase knowledge of these effects and of protective measures that can 

be utilized. The educational component is one way in which the hearing 

conservation program attempts to promote the use of protective equipment 

by the worker. 

Statement of the Problem 

Damm and Bunkelman (1977:135) state that the outcome of the 

effectiveness of hearing conservation programs in industry has 

traditionally been measured by the "spillover" effect on disability 

benefits, cost of retraining, cost of rehabilitation, and worker's 

compensation claims. This represents an imprecise and indirect measure 

of effectiveness. 

The responsibility for the implementation and evaluation of a 

hearing conservation program is shared among managers, supervisors, 

safety personnel, and health personnel. Each has an impact on the eventual 

outcome of the total program and the worker's resultant hearing protective 

or destructive behavior. A behavioral measurement of compliance with 

the use of protective equipment is a means of measuring the effectiveness 

of the total hearing conservation program. In order to measure the impact 

of each department's input and effectiveness, evaluation should be 
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conducted by each department. 

Brenny (1979), Dye (1979), Wright (1980), and Harris (1980) 

identify education as an integral component of every hearing conservation 

program. Health education is a responsibility of the occupational 

health nurse. Within the hearing conservation program, the role of the 

occupational health nurse is to provide health education to workers 

regarding noise and its hazardous effects. The aim of such a program is 

to increase knowledge and ultimately to affect the health behavior of 

the worker. As Shirreffs (1978:419) states, "The more knowledge an 

individual has regarding basic anatomy and physiology the better 

prepared he or she will be to make health generating decisions." The 

measurement of knowledge gained through an education program is a means 

of determining the effectiveness of that program and it represents a direct 

measure of the impact of the occupational health nurse on the total 

hearing conservation program. 

Purpose of the Study 

The major purpose of this study was to measure and compare the 

effect of three teaching methodologies on worker's knowledge of noise 

and hearing conservation. The methodologies employed were group lecture, 

group lecture with videotape presentation, and individual lecture. 

Conceptual Framework 

The conceptual framework for this study concerned the concepts 
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of health activation and of learning and their influence on worker 

education in the area of noise and hearing conservation. Holden (1972:343) 

defines and interrelates a number of terms pertinent to the mechanisms 

of health education: 

Education for health can be thought of as a learning process that 
may involve cognitive, affective, and behavioral components which 
influence what a person knows, believes, or does about health 
matters. The learning process is one by which an individual's 
attitudes, motivations, and behaviors are changed. 

Laufman and Weinstein (1978:270) define the three major areas 

of concern in all education, and especially in health education, as 

knowledge (cognitive domain), attitudes (affective domain), and behavior 

(psychomotor domain). The relationship of these domains can be 

conceptualized in the following manner: an individual's behavior is 

dependent upon personal values and beliefs about self and the world. 

Behavior is therefore a function of knowledge, where knowledge is necessary, 

but not sufficient, to ensure behavior. Behavior is dependent upon the 

value of an outcome to an individual and upon the individual's expectation 

that a given action will result in that outcome. Individual motivations 

and values affect the likelihood of a successful behavioral outcome. 

The Health Belief Model (Figure 2) serves as a predictor of 

preventive health behavior. The model contains the following elements: 

individual perceptions, modifying factors, and likelihood of action. These 

elements will be discussed. 

The individual's state of readiness to take action is determined 

by perceived susceptibility to a particular condition and perceptions of 

the severity of contracting the condition or disease. These individual 



INDIVIDUAL PERCEPTIONS MODIFYING FACTORS LIKELIHOOD OF ACTION 

Perceived Threat of 
Disease "X" 

Likelihood of taking 
Recommended Preventive 
Health Action 

Perceived Susceptibility 
to Disease "X" 
Perceived Seriousness of 
Disease "X" 

Perceived benefits of 
preventive action 

Perceived barriers to 
preventive action 

minus 

Demographic variables(age, sex 
race, ethnicity, etc.) 
Sociopsychological variables 
(personality, social class, 
peer and reference group 
pressure etc.) 

Mass media campaigns 
Advice from others 
Reminder postcard from 
physician or dentist 
Illness of family member 
or friend 
Newspaper or magazine article 

Cues to Action 

Figure 1: The Health Belief Model as Predictor of Preventive Health Behavior 
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perceptions are influenced by modifying factors of demographic and 

sociopsychological variables. Individual perceptions of susceptibility 

and severity influence the perceived threat of the disease. 

Modifying factors are demographic (i.e. age, sex, race) 

and sociological variables (i.e. personality, social class, peer 

pressure). While it is assumed that diverse demographic, cultural, 

and personality factors effect an individual's motivations and perceptions, 

these factors are not seen as directly causal of compliance. They influence 

the perceived threat of disease and affect the likelihood of action through 

their effect on the perceived benefits and barriers to preventive action. 

Another set of modifying factors influence the perceived threat. 

These factors are termed "cues to action " and include mass media 

campaigns, advice from others, and health education. A "cue to action" 

must occur to trigger the appropriate health behavior. The stimulus can 

be either internal or external. An internal cue is a perception of a change 

in bodily state. An external cue is provided via interpersonal interactions. 

Both types of "cues to action" influence the perceived threat which is 

causally related to the likelihood of taking recommended preventive 

health action. 

Persons will generally not attempt to prevent a condition unless 

they "possess minimal levels of relevant health motivation and knowledge, 

perceive themselves as potentially vulnerable and the condition as threaten

ing, are convinced of the efficacy of intervention, and see few difficulties 

in undertaking the recommended action " (Becker and Maiman, 1975:12). 

The diverse influences contained within the affective and psychomotor 

domains and their effect on health preventive action are beyond the scope 
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of this study. The purpose of this study was to provide a "cue to 

action" in the form of an educational program on noise and hearing 

conservation. The program itself was designed to enhance health 

promotional behaviors, (use of hearing-protective equipment) by 

increasing the^perception of susceptibility to and severity of 

the effect of noise on hearing. 

The role of prevention oriented health education is to 

maximize the individual's potential for participation in good health 

(Laufman and Weinstein, 1978:270). Acquisition of knowledge is a means of 

activating the individual's potential. Knowles (in Alderman, 1980:22) 

identifies lack of knowledge and lack of sufficient interest in and 

knowledge of what is preventable as barriers to increasing an individual's 

participation in health promotional activities. Health activation 

through education is based upon three assumptions as defined by 

Shirreffs (1978:419): 

1. Self care is the predominant form of health care utilized 

by individuals 

2. People are responsible for their own health promotion or 

destruction by virtue of the behaviors in which they engage 

3. The more knowledge an individual possesses regarding health 

and basic anatomy and physiology, the better prepared he will 

be to make decisions which are health generating 
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Tarnow (1979:34) states that the role of instructor, 

role of learner, instructional methods, and learning environment all 

stem from the instructor's philosophy of learning and culminate in the 

formation of a learning experience which actualizes this philosophy, 

dictating what will happen in the teaching-learning situation. 

Cognitive field learning theory provides the basis for defining 

learning in this study. 

Cognitive field theory is based upon the concept of "life 

space." Life space is a formulation of non-recurring, overlapping 

situations. It represents the total pattern of factors or influences that 

effect an individual's behavior at a certain juncture in time. The life 

space includes the person and perceived objects and events which make up 

the psychological environment. A continuous series of overlapping life 

spaces represents the total psychological world in which a person lives 

(Bigge, 1976:190-1). 

Cognitive learning has been described as a hierarchy of 

educational objectives which grow from lesser to greater complexity in the 

following sequence: knowledge, comprehension, application, analysis, 

synthesis, and evaluation. Underlying the movement from lower to higher 

objectives is the idea of transfer. This idea refers to the ability to 

use knowledge as a basis for decision making. Transfer is critical 

to education for prevention. 

A goal of prevention oriented health education is positive 

transfer in which learning can be applied in new situations to activate 

health generating behaviors. The acquisition of knowledge is the first 

step in the process (Laufman and Weinstein, 1978:271). 
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Techniques of adult education are methods employed to 

facilitate the acquisition of knowledge by the learner. Knowles (in Jones, 

1979:17) suggests that the purpose of teaching is to produce changes in 

human behavior. One of these behaviors is the things known to us, or 

knowledge. The author states that a formal method of introducing content 

can lead to an increase in knowledge as a first step in behavior change 

and health promotion. 

One formal method of teaching is the lecture. It is an effective 

and economical way of teaching factual information. A lecture can be used 

to give us a general framework for the study of a subject. It allows 

people with specialized knowledge to supply facts and information in 

an orderly, organized manner (Lovell, 1980:129). 

The videotape is another formal method of education. It, like 

the lecture, is an efficient and economical way of presenting factual 

information. The videotape can be used to teach large groups through 

a combination of visual and auditory involvement in the instructional 

setting. Ideas, beliefs, and tendencies that are possessed by the 

viewer can be stimulated and reinforced with the use of this teaching 

method. A disadvantage of the videotape is that it involves passive 

watching and listening rather than active participation. This can 

have a negative effect on the learning process (Moser and Kondracki, 

1977:15). 

Other factors in addition to teaching methodology must be 

considered when teaching adults. Adult learning is complex and is 

influenced by many individual and situational factors. Such factors 

as past educational experience, need, readiness, meaningfulness, 



14 

and satisfaction play a part in the learner's attempt to obtain 

knowledge (Lovell, 1980:28-9). 

The need to evaluate the educational component of a hearing 

conservation program was identified by Dye (1979). The study suggests 

that knowledge gained in the area of noise and hearing conservation 

is one measure of the effectiveness of a formal group educational 

program. Effectiveness can also be measured in the affective and psychomotor 

domains. These domains were beyond the scope of this study. Only the 

cognitive domain was studied. 

Knowledge of noise and hearing conservation is a learning product 

that can be acquired through a teaching technique which employs the 

formal lecture. Three teaching methodologies were employed in this 

study. They were a group lecture, a group lecture and videotape 

presentation, and an individual lecture. Knowledge gained in the area of 

noise and hearing conservation was measured and compared for each 

methodology. Knowledge was viewed as the first step in the cognitive 

hierarchy which leads to health generating behaviors. 

Assumptions 

For the purpose of this study, the following assumptions are 

made: 

1. Each worker has a capacity for learning 

2. Each worker is motivated to learn 

3. The learning process can be measured by changes in knowledge 

4. Each worker will reflect his knowledge to the best of his 

ability 
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Definition of Terms 

For the purposes of this study, the following terms are 

defined. 

Noise: Any unwanted sound 

Hazardous noise: An unwanted sound greater than 90 dB(A) for an eight 

hour work period. For briefer time periods, higher sound levels are 

permitted in accordance with standards defined by the Occupational 

Health and Safety Administration in Subpart G of General Industry 

Standards 1910.95 - Occupational Noise Exposure. Permissible noise 

exposures are presented in the following chart: 

Duration per day in Maximum allowable 
hours sound level dB(A) 

8 90 
6 92 
4 95 
3 97 
2 100 
11 102 
1 105 
I 110 
3 or less 115 

Exposed worker: A fulltime employee who works in a designated hazardous 

noise level area 

Individual instruction: One registered nurse(R.N.) instructing one 

worker 

Group instruction: One R.N. instructing two or more workers 

Knowledge: Retention of information presented in teaching sessions 

as measured by a cognitive exam administered pre-teaching, immediately 

post-teaching, and two weeks following teaching 
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Variables 

Sex, age, length of employment, level of education, and 

previous noise education are variables included in the study. These 

variables are included because they may affect the learning process. 

Sex: Data was gathered for descriptive purposes. 

Age: If there is an age limit on learning performance, it is 
not likely to occur until the seventh decade (Cross: 
1981:154). However, as an individual ages he accumulates an 
expanding reservoir of experience that supplies him with 
an increasingly rich resource for learning. Experience 
provides a broad base to which new learning can relate 
(Knowles, 1973:56). Individual differences widen with 
experience. The members of a group of fifty year olds are 
more different from each other than the members of a group 
of forty year olds. Age was therefore considered as a variable 
that may affect learning. 

Level of Education: There are no conclusive studies that 
' link early school experiences to adult attitudes and 

learning ability (Cross, 1981:xii). Storlie (1977:61) believes 
that learning new knowledge and skills is not attractive to 
all individuals because it calls to mind the negative aspects 
of schooling. Presumably those who have experienced success 
in the learning process — those that have continued 
their education — would demonstrate an increased 
learning ability as reflected in their knowledge scores. 

Length of Employment: The degree of interest exhibited toward 
the problem of noise exposure in the workplace may be 
related to length of employment. Noise may become associated 
with the type of work performed and become considered 
commonplace and benign by those employed in such a setting 
over a relatively long period of time. Conversely, 
those workers employed for a shorter period may view noise 
as more of an annoyance and consequently be more interested 
in the topic. 

Previous Noise Education: The worker with previous education in 
the area of noise and hearing conservation was presumed to 
have a broader base of knowledge with which to relate to 
new learning and to provide reinforcement for previously 
acquired knowledge. 



CHAPTER 2 

REVIEW OF THE LITERATURE 

This :s:tiu3y interrelated a number of concepts from 

several associated disciplines. A review of the literature revealed no 

single study that dealt with the specific combination of those concepts 

as they were utilized in this study. The studies that were reviewed 

pertained to noise; teaching, knowledge, and compliance; and teaching 

method and knowledge. 

Noise 

Noise is the bane of modern industrial technology. 

In the workplace, it is of particular concern since it is here that the 

individual is most continually exposed. A review of the literature 

pertinent to noise revealed many studies that were published in the 

last decade. This is evidence of the growing concern among industries 

and health personnel of the effects of noise on health and hearing. 

Coles and Knight (1960) evaluated the hearing of six 

men who had worked for an average of three and one half years in a 

diesel engine test house. Hazardous noise levels reached as high as 

116dB(A). All men demonstrated losses of 45-60dB(A) in one or 

both ears at 3.4 and 6 KHz. 

Cohen, Anticaglia, and Jones (1970) report the findings 

of a study which compared hearing levels for heavy-earth moving 

operators, paperbag workers, and airport ramp workers with non-noise 

17 
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exposed workers. The size of each sample was not reported. Noise levels 

ranged from 80-120dB(A). The hearing loss levels of heavy-earth 

equipment operators were found to be significantly higher at the 

p~0.01 level than the non-noise exposed groups. The paperbag 

workers demonstrated losses higher than the non-noise exposed group but 

less than those of the heavy equipment operators. The lowest hearing loss 

levels were among the airport ramp personnel whose noise exposure 

was intermittent. 

Stone, Freeman, and Craig (1971) studied 3,116 employees of 

nine steam electric generating plants and two hydroelectric plants. 

Noise levels ranged from 91-127dB(A). Prevalence of hearing impairment 

varied from 4.7% for the younger workers having less than two years 

of service to 31.9% for the oldest workers with 26 or more years of 

experience. 

Jerger and Jerger (1970) administered hearing tests to 

two groups of "rock and roll" musicians prior to concert and within 

one hour of each concert's termination. The concert lasted from four 

to five hours with sound levels of 104-124dB(A). Eight of nine musicians 

showed a temporary threshold shift in excess of 1SdB(A) on at least 

one frequency in the range between 2,000 and 8,000 Hz. 

This research demonstrates that exposure to hazardous noise 

can produce permanent and temporary threshold shifts in exposed 

workers. In addition to noise, other factors which negatively affect 

hearing include age, ototoxic medications, diseases of the ear, and 

head injuries (DHEW, 1979:148). Noise exposure outside of the workplace 
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can also have a negative effect on hearing. 

Non-auditory, physiological effects of noise have not been 

conclusively demonstrated through research. Kryter (1972) conducted a 

review of the literature on the effects of noise on non-auditory 

mental and motor activity and on general health and well-being. He 

reports that few systematic studies have been conducted which measure 

these effects on a long term basis. The Department of Health, Education 

and Welfare (1979:147) makes the following statement: 

Excessive noise can cause physiological problems other than 
hearing loss. It can have an effect on emotions, produce irritability, 
increase blood pressure and heart rate, and produce nausea. These 
effects on the worker in a noisy environment are not well defined... 
but may have an effect on the quality and efficiency of the work 
performed. 

Cohen (1976) reports the results of a study which was conducted 

to determine the influence of a company hearing conservation program on 

extra-auditory problems of workers. To do this, the frequency of job 

injuries, medical problems, and absences were compared for over 

400 boiler plant workers, in high noise job areas for two year periods 

before and after the advent of a hearing conservation program which 

involved the use of personal protective equipment. Before and after 

comparisons revealed fewer job injuries, medical problems, and absences 

following implementation of the program. Comparable data from low 

noise level areas for the same time periods showed no changes. 

Michael (1975:616) states that a large percentage of industrial 

noises can be reduced to safe levels by well designed insert or muff type 

protectors. This research coupled with the findings of Cohen (1976) 

indicates the advocacy of the use of personal hearing protection. 
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Teaching, Knowledge, and Compliance 

Laufman and Weinstein (1978) state that the role 

of prevention oriented health education is to maximize the individual's 

potential for participation in good health. Lindeman and Van Aernam 

(1971) determine that in order for health education to be effective it 

must be structured. This research has been widely duplicated in various 

settings and its conclusion has been validated. A review of the literature 

revealed many studies that have been conducted based upon the assumption 

that the objective of teaching is to affect change in health relevant 

behavior. 

Suchman (1967) conducted a study among sugar cane workers in 

Puerto Rico. Sugar cane cutting accounted for the largest number of 

occupational injuries on the island. At the time of the study, an 

estimated 15,000 machete cuts occurred in an average season. The 

objective of Suchman's research was to secure worker acceptance and use 

of a protective glove. Suchman employed two methods in order to secure 

the approval of the sugarcane community as a whole for the use of the 

glove. The first method employed a campaign of mass media and social 

participation to attain community acceptance of the glove. Community 

acceptance was transferred into social pressure on workers to attain use 

of the glove. 

The second method was a safety education approach which attempted 

to influence the cutter directly by means of an educational program. 

The need, advantages, and proper use of the glove were taught. The 

relative effectiveness of each approach was then evaluated in terms 
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of compliance with the use of the protective glove. Results indicate 

that although the community project was related to acceptance of the 

glove, the use of social pressures to secure compliance was not as 

effective as direct health education. 

Hecht (1974) studied a group of 47 adult outpatients who were 

receiving tuberculosis chemotherapy. She reports that those who 

were given planned individual instruction by nurses committed fewer 

medication errors at home than those patients who did not receive 

instruction. 

Linde and Janz (1979) studied the effectiveness of an individual 

postoperative teaching program on knowledge and compliance of cardiac 

patients. The study group consisted of 55 patients who had valve replace

ment or coronary artery bypass surgery. Measures of knowledge and 

compliance were obtained pre-operatively, at discharge, and during 

post-operative visits. Findings include significant changes in know

ledge scores (p£ .001) from the pre-operative test to the discharge 

test and stability in most scores from discharge to both post-operative 

visits. Compliance percentages are reported to be higher than those 

in a sample mean. 

However, not all studies demonstrate a positive correlation 

between teaching, knowledge, and compliance. The effects of worker^ 

education on the compliance of 230 hypertensive Canadian steel workers 

is reported by Sacket (1975). Half of the group received formal 

education; half did not. Half of the men saw their personal 

physician; half saw the company doctor for follow-up. Although the 

men who received health education learned much about hypertension, they 
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were not more likely to take their medication. The convenience of 

follow-up in the workplace had no effect on compliance. 

Lowe (1970) looked specifically at the effectiveness of teaching 

as it related to compliance. An experimental group of 30 and a control 

group of 26 received routine prenatal care. Public health nurses 

instructed the experimental group, while the control group received 

no instruction. Compliance to prescribed medical regimens was then 

measured. Lowe reports no difference between the two groups. As a 

result, she concludes that no single factor can predict compliance or 

explain noncompliance. 

Neufeld (1976) conducted a review of the literature in the 

area of teaching and compliance. He concludes, "Patient education, 

when executed as a therapeutic maneuver specifically intended to improve 

compliance has yet to be scientifically validated." However, Sackett 

(1975) states that studies that fail to demonstrate a positive correlation 

between knowledge and compliance do not negate the worth of health 

education. 

Teaching Method and Compliance 

A review of the literature in regard to the comparative effective

ness of individual and group teaching methods, and lecture and videotape 

methods was conducted. Effectiveness was measured by knowledge gained. 

Individual and Group Teaching 

Dye (1979) identifies the need for a structured program of 

hearing education. Previous to her study, personnel at Offutt Air Force 
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Base were briefed informally on the effects of hazardous noise and 

prevention of noise induced hearing loss at the time of their annual 

audiogram and during visits to the health facility. No systematic 

effort was in effect to assess the worker's knowledge regarding he.aring 

conservation. Dye devised and conducted a formal, group hearing 

conservation education program. One hundred and thirty six workers were 

formally taught and their knowledge gained was assessed. A pre- and 

post-teaching questionnaire of ten multiple choice questions was 

administered to each worker and a comparison of correct responses was 

made. The percentage of correct responses increased after the teaching 

session for each question. Increases ranged from 8-70%. 

Owens, McCann and Hutelmyer (1978) investigated the effective

ness of health teaching presented to 36 hospitalized cardiac patients in 

a group setting. They conclude that a group education program significantly 

(pi.05) increases knowledge among subjects. 

Van Doren (1976) conducted a study to determine if 23 women who 

completed a group lecture series on childbirth education would score 

significantly (p* .05) higher when tested for knowledge than those 

who did not attend classes. The results of the study show a significant 

increase in the amount of knowledge of infant care, pregnancy, and 

childbirth among the women who attend the classes. 

Hecht (1974), Suchman (1967), and Linde and Janz (1979) 

demonstrate in the previously described studies that individual instruction 

is effective as a method of increasing knowledge. 

Lindeman (1972) compared the effectiveness of individual and 

group pre-operative teaching. The effect of knowledge gained related 
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to deep breathing, coughing, and bed exercise through each method 

was measured upon selected variables associated with post-operative 

recovery and upon length of learning time. She reports group teaching 

to be as effective and more efficient than individual teaching. 

Lecture and Videotape Teaching 

Kerpelman (1975) conducted a survey of National Medical Audio-, 

visual Center film users. A mailed questionnaire was the method of the 

survey to which 1,742 individuals responded. Forty eight percent of the 

respondents were nurses. Kerpelman reports that nurses perceive film 

usage as having a more positive impact on their audience than the same 

material presented in a live lecture format. 

O'Connor (1980) evaluated the effectiveness of an interactive 

instructional television program in Hansen's Disease. Forty seven 

nurses employed at a public hospital comprised the study population which 

was divided randomly into three subgroups. Group 1 viewed two televised 

videotape programs on diagnosis and treatment of Hansen's Disease. Group 

II viewed the televised programs and completed a self-assessment question

naire following the presentations. Group III served as a control group. 

Two weeks following the presentations, all study participants completed 

an examination on diagnosis and treatment of Hansen's Disease. 

Statistical analysis was then performed on the test results. The results 

indicate that there is a significant (p2.05) gain in knowledge level 

as a result of viewing a televised program. 

Moser and Kondracki (1977) made a comparison of three instruction

al strategies - traditional lecture, black and white televised instruction, 
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and color televised instruction. The sample population was comprised of 

129 freshman college students who were randomly divided into five 

groups. A precognitive, immediate post-instructional cognitive test, 

and three week post-instructional cognitive test were administered to all 

participants. Comparison of televised and traditional lecture method

ologies in terms of cognitive achievement failed to yield significant 

differences. Moser and Kondracki conclude that neither method possesses 

advantages over the other and that both teaching strategies are valid. 

Summary 

A review of the literature revealed no study that incorporated 

the specific combination of concepts utilized in this study. Areas of 

review included noise; teaching, knowledge, and compliance; and teaching 

method and knowledge. The literature documented noise as a cause of 

temporary, permanent, and a combination of .hearing losses. The use of 

hearing protective devices was shown to be effective in preventing 

hearing loss. No conclusive studies were found that related noise to 

physiological problems other than hearing loss. Studies relevant to 

teaching, knowledge,and compliance were reviewed and it was found that 

use of structured teaching methodologies results in knowledge gain. 

However, not all studies demonstrate a positive correlation between 

teaching, knowledge,and compliance. Literature in the area of teaching 

method and knowledge documented that individual, group, and videotape 

methodologies are all valid and effective teaching methods as measured 

by knowledge gained. 



CHAPTER 3 

METHOD OF STUDY 

Design of Study 

This was a descriptive study designed to compare the effect 

of three teaching methodologies' on workers knowledge of noise and hearing 

conservation. The methodologies employed were group lecture, group 

lecture with videotape presentation, and individual lecture. The 

following hypotheses, stated in the null hypothesis form, were tested: 

1. There will be no significant difference between the pretest 

scores of workers in each group 

2. Workers taught about noise and hearing conservation will not 

have an increase in knowledge scores following a formal 

teaching program 

3. There will be no significant difference between knowledge 

scores of groups taught by three different methodologies -

group lecture, group lecture with videotape presentation, 

and individual lecture 

A pretest, immediate post-test, and two week post-test design 

with convenient sampling was utilized. Figure 2 shows the design of the 

teaching and measurement intervals. 

26 
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Measurement Intervals Group 

I 

II 

III 

Methodology 

Group lecture 

Group lecture 
with videotape 

Individual 
lecture 

1 

Pretest 

2 

Immediate 
Post-test 
(Post-test 1) 

3 

Two week 
Post-test 
(Post-test II) 

Figure 2: Design of Teaching and Measurement Intervals 

Sample and Setting 

The setting for the study was an aircraft manufacturing plant 

located in the southwestern United States. At the time the study was 

conducted, the workforce was approximately 1,800. Of this number, 

approximately 600 workers were employed in designated high noise 

level areas. This was the target population of the study. Sheetmetal 

production is a designated high noise level area. This is an assembly 

and manufacturing process that utilizes electrically and nonelectrically 

powered hand tools for the purposes of riveting, bucking, jig building, 

and assembling various aircraft components. The study population was 

drawn from workers in sheetmetal production. 

The researcher met with the manager of the departments involved 

in sheetmetal production to obtain permission to conduct the teaching 

sessions. Permission was granted and with the cooperation of supervisors 

the date, time,and setting for the teaching sessions were arranged. 

Supervisors advised designated crews that they were to attend a mandatory 

teaching session on noise and hearing conservation. Although attendance 
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was mandatory, participation in the study was on a voluntary basis. 

The projected sample size for each group was a minimum of fifteen 

workers. The teaching sessions were conducted in a classroom adjacent 

to the work area. The group lecture methodology (Group 1) required 

twenty minutes. The group lecture methodology with videotape presentation 

(Group Unrequired forty minutes. Both time requirements included allot

ment for the completion of consent forms and test taking. 

In order to minimize the potential interference with the 

industry's production schedule, the manager of the sheetmetal production 

departments suggested that the sample for the individual lecture 

methodology (Group III) be obtained with the direct assistance of production 

supervisors. The supervisors were informally surveyed to ascertain the 

production demands of their crews and their willingness to allow 

volunteers to participate in the study. Fifteen volunteers were identified 

and scheduled to attend individual teaching sessions. The individual 

teaching was performed over a one week period to minimize interference 

with production. The teaching sessions were conducted in the Health 

Services office which is adjacent to the work area. The time required 

for the individual methodology was twenty minutes. This included allotment 

for consent completion and test taking. 

Two weeks following each teaching session an additional five 

minutes was required. At this time, all study participants completed 

a two week post-test. 

Measurement Instrument 

A knowledge inventory of noise and hearing conservation was 
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utilized for the purposes of this study. A tool developed by Dye 

(1979) for her study of Air Force personnel, who were taught about noise 

and hearing conservation in a group setting, provided direction in the 

development of the tool used in this study. 

For the purpose of planning the lecture content, a review of 

the literature was conducted. In addition, content from the videotape 

"The Sound of Sound" was incorporated into the lecture material. The 

Chief Industrial Nurse employed at the industrial setting utilized in this 

study provided guidance and suggestion to the content specific to that 

company's policy and procedure relative to noise and hearing conservation. 

This information was incorporated into the lecture content (Appendix 

A). The lecture content included information on the definition of safe 

and hazardous noise, the physiological effects of hazardous noise 

exposure, the benefits of and use of personal protective equipment, and 

the conduct of audiometric testing. Presentation of the lecture required 

ten minutes. The lecture presentation was utilized in all test groups. 

The Knowledge Inventory (Appendix B) was developed to test 

the knowledge gained based upon the lecture content. It consisted 

of twenty-four forced choice questions. There was one correct response 

for each item. Ten questions were four option, multiple choice and 

fourteen questions were of the true-false type. The areas tested by 

the Knowledge Inventory were designed to correspond to the content of 

the lecture material. Content included effects of noise exposure, 

personal protection, and audiometry. Seven questions pertained to the 

effects of noise exposure,>seven questions pertained to protection, 

and ten pertained to audiometry. The completion time for the questionnaire 
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was approximately five minutes. 

Content validity of the Knowledge Inventory was determined by 

four experts in fields that require a thorough knowledge of noise and 

hearing conservation. Two experts are Masters prepared nurses who are 

currently teaching occupational health nursing at the graduate level. 

One expert holds a Doctorate in Industrial Hygiene and is currently 

teaching safety courses at the graduate level. The fourth expert is 

a chief industrial nurse who is responsible for the implementation of 

a hearing conservation program in an industrial setting. 

The tool was then tested for reliability. For this purpose, 

the lecture content was presented to a group of fifteen men involved 

in apprenticeship classes at a local union. With the permission of the 

instructor, the lecture was presented and the Knowledge Inventory was 

administered. In analyzing the results it was determined that an eighty 

percent or above correct response rate for each item would be accepted. 

Four questions failed to meet this criteria. Two were discarded on the 

basis of a ninety five percent or greater incorrect response. Two other 

questions in the seventy five percent response area were rewritten. The 

lecture was then presented to a second group of fifteen apprentice 

workers and all questions met the eighty percent correct response criteria. 

The final form of the Knowledge Inventory consisted of twenty four fixed 

alternative questions. Demographic data and data related to the extraneous 

variables were obtained through five fixed response questions. Data on 

sex, age, length of employment, level of completed education, and prior 

noise education was obtained. 
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Human Subjects 

In accordance with the guidelines established by the University 

of Arizona for ethical review of activities involving human subjects, all 

participants in this study were informed of the nature, demands, risks, 

and benefits of this project. Participants were informed that they may 

ask questions and that they were free to withdraw from the study at any 

time without incurring ill will or jeopardizing their employment status. 

They were assured that all information obtained Would be confidential 

and that their names would not be used in reporting results. Participants 

were informed through discussion and through Subject Consent Form 

(Appendix C). Those that chose to participate in the study completed 

the consent form. 

Method of Collection 

The researcher contacted the Chief Industrial Nurse at an 

aircraft manufacturing plant to explain the study and to obtain approval 

to conduct the research. Prior to each teaching session, the Subject 

Consent Form and Knowledge Inventory were distributed to those workers 

participating in the study. The teaching session was then conducted. 

At the end of each teaching session, the Knowledge Inventory was 

redistributed to the same workers for the purpose of immediate post-

testing. Two weeks later, participants were again tested to determine 

and compare the retention effects of each teaching methodology. A 

numerical coding system was used to identify each subject for retesting 

purposes and to maintain the confidentiality of the subject. 
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Group I was taught by the group lecture method. This consisted 

of the researcher teaching a sample of sixteen workers. Group II was 

shown a videotape presentation of "The Sound of-Sound." Following the 

videotape, the lecture was presented. Nineteen workers were taught by 

this method. Group III was taught by the individual lecture methodology. 

This consisted of the researcher teaching one worker by the lecture 

presentation. Fifteen workers were taught in this way. 

Limitations 

For the purpose of this study, the following limitations were 

identified: 

1. The sample was drawn from a convenient population 

2. The sample sizes were small 

3. The study can not be generalized to other industries 

4. The measurement tool was developed from the content of a 

specific lecture prepared for one company, thus limiting its 

use in other studies 

5. The same measurement tool was used for purposes of pretest, 

post-test I, and post-test II. Test-retest bias may have 

influenced results 

6. The study is designed only to evaluate knowledge gaim 

Behavior change cannot be assumed 

Method of Analysis 

Frequency distributions were utilized to analyze the demographic 

variables. The variables were sex, age, length of employment, level of 
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completed education, and previous noise education. The effect of 

these variables on knowledge was analyzed by the. Spearman correlation 

coefficient. The variables were correlated to pretest scores. 

Hypothesis I stated that there will be no significant difference 

between the pretest scores of workers by group. The homogeneity of 

Groups I, II, and III prior to the introduction of the independent 

variable - teaching methodology - was determined by the analysis of 

variance on pretest scores. 

Hypothesis 2 stated that workers taught about noise and hearing 

conservation will not have an increase in knowledge scores following a 

formal teaching program. Two tailed independent T-tests were utilized 

to compare scores within each group at pretest to post-test I and 

pretest to post-test II. 

Hypothesis 3 stated that there will be no significant difference 

between knowledge scores of groups taught by three different methodologies. 

An analysis of variance was employed to test this hypothesis. 



CHAPTER 4 

PRESENTATION AND ANALYSES OF DATA 

This chapter presents and analyzes data essential to measuring 

and comparing the effects of three teaching methodologies on worker's 

knowledge of noise and hearing conservation. The methodologies utilized 

were group lecture, group lecture with videotape presentation, and 

individual lecture. The following hypotheses, stated in the null 

hypothesis form were .-tested-. 

1. There will be no significant differences between the pretest 

scores of workers in each group 

2. Workers taught about noise and hearing conservation will not 

have an increase in knowledge scores following a formal teaching 

program 

3. There will be no significant difference between knowledge 

scores of groups taught by three different methodologies 

The data specific to knowledge will be presented and 

analyzed followed by the data pertaining to the variables of sex, age, 

length of employment, level of education, and previous noise education. 

The findings related to knowledge are based upon analysis of scores on 

the Knowledge Inventory. The areas of knowledge tested were audiometry, 

effects and protection. The Knowledge Inventory was utilized as a pretest, 

immediate post-test, and two week post-test. Analysis was designed 

to test the aforementioned hypotheses. 

34 
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Findings Related to Knowledge 

The findings related to knowledge are based upon analysis 

of scores on the Knowledge Inventory. For the purposes of analysis 23 

of the 24 items on the knowledge inventory were scored. Question one 

was not included in analysis. During the time of the study, a policy 

change occured within the company. As a result, two responses to question 

one were correct. 

In order to determine if the groups were homogeneous prior 

to the introduction of the instructional method, two analyses were 

performed. - Bartellet's test was used to test the homogeneity of the 

variances of the scores of the three groups on the pretest. The results 

are depicted in Table 1. At a significance level of £ 0.05, there were 

no significant differences among the variances of the pretest scores 

of the three groups. This finding supported the hypothesis of 

homogeneity of variance. 

Table 1: Bartellet's Test of Pretest Scores of Groups 

Bartellet Box F = 2.31566 P = 0.099 

Significance = £0.05 

A second analysis of variance was performed. Pretest scores 

were the criteria of analysis. The means of the pretest scores of the 

three groups were compared. Table 2 displays the results. At a 

significance level of 2T0.05 the F Probability of .1227 indicates that 

there were no significant differences among the means of the pretest 
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scores of the groups. Hypothesis I is accepted - there will be no 

significant difference between the pretest scores of workers. 

Table 2: Analysis of Variance Using Pretest Scores as the Criterion 

for Comparing Three Groups of Workers 

Source of 
Variation 

Sum 
of Squares 

Degrees 
of 
Freedom 

Mean 
Square 

F 
Ratio 

F 
Prob. 

Between Group 
Means 26.9884 2 13.4942 2.194 .1227 

Within Groups 289.0316 47 6.1496 

Total 316.0200 49 

Significance = £ 0.05 

To analyze the effect of each teaching methodology (the 

independent variable) on knowledge gained (the dependent variable), 

a series of t-tests was performed. The difference between the mean 

knowledge scores of each group on pretest to post-test II were 

compared. A significance level of 5 0.05 was selected. The results 

are presented in Tables 3 and 4. 

Table 3 displays the results of the t-test of the difference 

between the mean knowledge scores of groups pretest to post-test I. 

All groups showed a P value of .000. This indicates a significant 

increase in knowledge of noise and hearing conservation from pretest 

to post-test I. This data supports the findings of Lindeman and 

Van Aernam (1971). Structured health education is an effective means 



37 

of increasing knowledge. In this study each of the three teaching 

methodologies was shown to be an effective means of increasing workers' 

knowledge of noise and hearing conservation. 

Table 3: T-test of the Difference Between Mean Knowledge Scores of 

Groups Pretest to Post-test I. 

Group Methodology N Mean T-value df P value 

I Group 
Lecture 

Pretest 
Post-test 

I 

16 
13.00 
18.75 

-9.44 15 .000* 

II Group 
Lecture 
With 
Videotape 

Pretest 
Post-test 

I 

19 12.4211 
18.4211 

-11.32 18 .000* 

III Individual 
Lecture 

Pretest 
Post-test 

I 
15 

14.200 
19.200 -10.25 14 .000* 

*Significant Level 50.05 

Table 4 shows the results of the t-test performed on the 

difference between mean knowledge scores of groups pretest to post-test 

II. The P value for Group I and II was .000. The P value for Group III 

was .036. At a significance level of 5 0.05 all groups reported a 

significant increase in knowledge from pretest to post-test II. A 

significant increase in knowledge of noise and hearing conservation 

was still demonstrated in all groups two weeks following the presentation 

of the independent variable - teaching methodology. 
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Table 4: T-test of the difference Between Mean Knowledge Scores of 

Groups Pretest to Post-test II. 

Group Methodology N Mean T.Value df P value 

I Group 
Lecture 

Pretest 
Post-test 

II 
16 

13.00 
18.250 

-8.29 15 .000* 

II Group 
Lecture 
with 
Videotape 

Pretest 
Post-test 

II 
19 

12.4211 
17.3158 

-7.89 18 .000* 

III Individual 
Lecture 

Pretest 
Post-test 

II 
15 

14.2000 
16.8667 

-2.31 14 .036* 

* Significant Level <0.05 

The results shown in Tables 3 and 4 refute Hypothesis 2. Workers 

taught about noise and hearing conservation did have an increase in 

knowledge following a formal teaching program. 

One variable analysis of variance was performed to test hypothesis 

3 - there will be no significant differences among the mean effects of 

instruction through group lecture, group lecture with videotape 

presentation, and individual lecture methodologies. If the teaching 

methods had equal effects then no significant difference between the 

mean of the scores of the groups would be expected. 

Table 5 displays the results of analysis of variance using 

post-test I as the criteria for comparing the effects of teaching 

methodology on knowledge of noise and hearing conservation. The 

computed F probability of .5636 is not significant at the level of 

0.05. There are no significant differences among the groups. 
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Table 5: Analysis of Variance Using Post-test I as the Criteria 

for Comparing the Effect of Teaching Methodology on Knowledge. 

Source of Sum of Degrees Mean F F 
Variation Squares of Square Ratio Prob. 

Freedom 

Between Group 
Means 5.0884 2 2.5442 .580 .5636 

Within Groups 206.0316 47 4.3837 

Total 211.1200 49 

To determine if there were significant differences among the 

knowledge retention of the.three groups an analysis of variance 

was performed on the mean scores of post-test II. The results are 

shown in Table 6. A significance level of 0.05 was selected. The 

computed F probability of .5758 is not significant. There are no 

significant differences among the three groups in regard to retention 

of knowledge. 

Table 6: Analysis of Variance Using Post-test II as the Criteria for 

Comparing the Effect of Teaching Methodology on Retention of Knowledge 

Source of Sum of Degrees of Mean F Ratio F 
Variation Squares Freedom Square Prob. 

Between 
Groups 12.7314 2 6.3657 .559 .5758 

Within 
Groups 535.5886 47 11.3955 

Total 548.3200 49 
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Hypothesis 3 is accepted. There are no significant differences 

among the groups taught in three instructional methodologies. Each method -

-ology - group lecture, group lecture with videotape presentation, and indi

vidual lecture;is an effective means of increasing workers' knowledge of 

noise and hearing conservation. Because productivity is the prime 

concern in the work setting, it behooves the occupational nurse to choose 

not only the most effective but the most efficient form of educational 

methodology. 

The time required for the presentation of each methodology 

employed in this study is listed below. The times indicated do not 

include the time allocated for consent completion and test taking. Only 

the time involved in presentation of information concerning noise and 

hearing conservation is indicated. 

Group 1: group lecture; ten minutes 

Group II: group lecture with videotape presentation;; thirty 

minutes 

Group III:individual lecture; ten minutes 

The methodologies utilized in Groups I and III are more efficient and 

as effective as the methodology employed in Group II. The individual 

lecture and group lecture take the same amount of time. However, by 

utilizing the group lecture methodology many employees can be taught 

at one time. If this requires a total cessation of production in a 

particular area, the cost to the company may increase. Utilization 

of the individual lecture is more time consuming for the educator 

but may offer an effective form of education with 
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minimal interference with production. A possible solution would be 

to employ a videotape of the prepared lecture (ten minutes in length) 

to individual employees. This would free the educator from the task 

of repetitive instruction but offer an effective means of education 

with minimal interference with production. 

Characteristics of the Study Population 

The study population consisted of fifty workers divided into 

three groups based upon teaching methodology. Group I contained 

sixteen workers who were taught in the group lecture method. Group 

II contained nineteen workers who were taught in the lecture plus video

tape method. Group III contained fifteen workers who were taught 

individually by lecture. All of the subjects met the established criteria 

of employment in a high noise level area. 

Tables 7 through 13 present the frequency distributions of 

selected subject characteristics among groups. The characteristics 

are sex, age, length of employment, level of education, previous noise 

education and its sources. 
% 

Sex 

Table 7 presents the sex distribution of workers by group. Males 

comprised the largest number and percentage of workers in each group. 

In Group I there were 12 males (75%) and 4 females (25%). Group II 

was composed of 17 males (89.5%) and 2 females (10.5%). Group III 

contained 14 males(93.3%) and one female (6.7%). The total was comprised 

of 43 males (86%) and 7 females (14%). The sex distribution reflects 
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the predominantly male work force employed in aircraft sheetmetal 

production. It also indicates that women are being employed in non-

traditional roles in this particular industry. 

Table 7: Sex Distribution of 50 Workers by Group 

Male Female 

Group 
N # % # $ 

I 16 12 75 4 25 

II 19 17 89.5 2 10.5 

III 15 14 93.3 1 6.7 

Total 50 43 86 7 14 

Age 

Table 8 shows the age distribution of workers by groups. The 

age categories are 18-25, 26-35, 36-45, 46-55, and over 55. 

In Group I, 6 workers (37.5%) were in the 18-25 category, 2 

(12.5%) in the 26-35 category, 4 (25%) in the 36-45 category, one 

(6.2%) in the 46-55 category, and 3 workers (18.8%) were in the over 

55 category. The mean age for workers in Group I was 36.5. 

The age distribution in Group II revealed the largest number 

and percentage of workers in the 18-25 category - 12 workers, 63.2%. 

Four workers (21%) were in the 26-35 category and 3 (15.8%) were 

in the 36-45 category. No workers in Group II were older than 45. 

The mean age of workers in this group was 26.4. 
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The workers in Group III were distributed by age in the following 

manner: 4 workers (26.7%) were in the 18-25 category, 7 workers (46.7%) 

in. the 26-35 category, 3 workers (20%) in the 36-45 category, and 

one worker (6.7%) in category 46-55. No worker in Group III was older 

than 55. The mean age was 31.4. 

For the total population the largest number and percentage 

or workers were in the 18-25 category. The mean age was 31.1. Twenty-

two workers (44%) were in the 18-25 category, 13 workers (26%) were 

in the 26-35 category, 10 workers (20%) were in the 36-45 category, 

2 workers (4%) were in the 46-55 category, and 3 workers (6%) were in 

the over 55 category. There was no breakdown of age and sex. 

Table 8: Age Distribution of 50 Workers by Group. 

jroup N 18-25 26-35 36-45 46-55 55 • Wean A'se jroup N 

# % # % # % # % # % 

.1 16 6 37.5 2 12.5 4 25.0 1 6.2 3 18.8 36.5 

11 19 12 63.2 4 21.0 3 15.8 - - - 26.4 

III 15 4 26.7 7 46.7 3 20.0 1 6.7 - 31.4 

Total 50 22 44.0 13 26.0 10 20.0 2 4 3 6 31.1 

There are factors inherent in the nature of sheetmetal work 

and specific to the corporation that provided the setting for the study 

which may have affected the age distribution of workers. The job of 

sheetmetal assembly is often an entry level position that does not 

require extensive prior work experience or educational training. The 
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corporation which was the setting for this study, conducted month long 

training classes for all newly hired employees in sheetmetal production. 

Successful completion of the class prepared the worker for the responsi

bilities of sheetmetal production. These factors may have affected 

the age distribution of workers by weighting the distribution toward 

the younger worker. For the total, 90% of the workers were 45 or 

younger with 44% of the workers in the 18-25 category. 

Sheetmetal assembly requires the worker to work in cramped 

and often awkward positions. This type of labor may be more physically 

suited to the younger employees. In addition, the skilled sheetmetal 

assembler who demonstrates leadership qualities has the opportunity 

to climb the organizational ladder and become a leadperson or supervisor. 

The skilled worker can also transfer laterally into support departments. 

The type of labor required of the sheetmetal workeir . and the mobility 

associated with work experience and training may account for the pro

portionately low number of workers in the total who were 46 or older. 

Level of Completed Education 

Table 9 shows the level of completed education among 50 workers 

by group. The largest number and percentage of workers in all groups 

and the total reported high school as the most common level of 

completed education. 

In Group I, only one worker (6.3%) reported junior high 

school as the level of completed education, 11 workers (68.8%) reported 

high school, 3 workers (18.8%) reported college, and one worker (6.3%) 

completed post-college study. In Group II, all workers had completed 
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high school. Of the nineteen workers in Group II, 14 (73.7%) reported 

high school as the highest level of completed education and 5 (26.5%) 

completed college. No worker in Group II had completed a level of 

education higher than college. In Group III, all workers reported 

completion of high school. Eleven workers (73.3%) reported high school 

as the highest level of education, 3 workers (20%) reported college, and 

one worker (6.9%) reported post-college. 

For the total sample of fifty workers only one worker (2%) 

reported junior high school as the highest level of completed education. 

Forty-nine of the workers (98%) had completed high school Thirty-six 

workers (:72%) reported high school as the highest level of completed 

education, 11 workers (22%) reported college, and 2 workers (4%) reported 

completion of post-college study. 

Table 9: Level of Completed Education of 50 Workers by Group. 

Group N 
Junior High High School Course Post College 

Group N 
# % # • %  # % # % 

I 16 1 6.3 11 68.8 3 18.8 1 6.3 

II 19 - 14 73.7 5 26.3 - -

III 15 - 11 73.3 3 20.0 1 6.9 

Total 50 1 2 36 72.0 11 22.0 2 4.0 

Level of education was considered as an extraneous variable 

that may affect learning. It was presumed that those who have had 

previous success in the educational process would demonstrate an increased 
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learning ability and facility to test taking. Ninety-eight percent 

of the workers in the study completed high school. This reflects a 

successful educational experience among the study population. The 

verbal and written skills commensurate with achievement of a high school 

diploma are important in the work setting. The sheetmetal worker is 

required to read and interpret work orders in both narrative and blue

print format. This may account for the fact that the overwhelming 

majority of workers in the study population had completed, at a 

minimum, high school. 

Length of Employment 

Table 10 displays the distribution of fifty workers by length 

of employment by groups. The setting utilized for the study had been 

in existence for only four years at the time the research was conducted. 

This accounts for the fact that no worker was employed for greater than 

four years. 

In Group I, 5 workers (31.3%) were employed less than one 

year and 11 workers (68.8%) were employed 1-2 years. No worker 

in the group was employed for greater than two years. 

In Group II, the largest number and percentage of workers were 

employed less than one year and no worker-was employed for greater 

than two years. Seventeen workers (89.5%) were employed for less than 

one year and 2 workers (10.5%) were employed for 1-2 years. 

Workers in Group III were distributed among all categories 

of length of employment. The largest number and percentage had been 

employed less than one year - 10 workers, 66.7%. Three workers (20%) 
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were employed 1-2 years and 2 workers (13.3%) were employed 3-4 years. 

For the total population, 32 workers (64%) were employed less 

than one year, 16 workers (32%) 1-2 years, and 2 workers (4%) 3-4 

years. The fact that the largest percentage of workers was employed 

less than one year reflects the age and experience of workers. In 

addition, the corporation utilized for the study was in a period of 

increased hiring and training in sheetmetal production. This may 

account for the large percentage of workers employed less than one 

year. 

Table 10: Length of Employment of 50 Workers by Groups 

i 

Group N <"1 year 1-2 years 3-4 years 5 or more Group N 

# % # % # % # % 

I 16 

II 19 

III 15 

Total 50 

5 31.3 

17 89.5 

10 66.7 

32 64.0 

11 68.8 

2 10.5, 

3 20.0 

16 32.0 

2 13.3 

2 4.0 

-

Length of employment was considered as an extraneous variable 

that may have exerted an effect on the degree of interest exhibited 

toward the problem of noise exposure in the workplace. Workers employed 

for a relatively short period of time were expected to view noise as an 

annoyance and consequently be more receptive toward learning about 

noise and its effects. Ninety-six percent of the study population was 

employed two years or less. This indicates a population in whom the 

topic of noise and hearing should arouse interest. 
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Previous Noise Education 

The distribution of fifty workers by prior education on noise 

and hearing conservation by groups is presented in Table 11. In Group I, 

13 workers (81.3%) reported previous noise education and 3 workers 

(18.7%) reported none. In Group II, iO workers (52.6%) reported 

previous noise education and 9 workers (47.4%) reported none. In 

Group III, 9 workers (60%) reported previous noise education and 6 workers 

(40%) reported none. For the total, 32 workers (64%) reportedly received 

previous education on noise and hearing conservation and 18 workers (36%) 

reported no previous noise related education. 

Table 11: Prior Education on Noise and Hearing Conservation of 50 

Workers by Group. 

Group N 
Yes No No 

Group N 

# % # % 

I 16 

II 19 

III 15 

Total 50 

13 81.3 

10 52.6 

9 60.0 

32 64.0 

3 18.7 

9 47.4 

6 40.0 

18 36.0 

Table 12 presents the source of education for the 32 workers 

who received prior noise education. Sources of education included 

"military," "previous job," "current job," " reading," and "other." 

When more than one source of education was identified, the source 

of education was categorized as "combination." 
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Group I contained 13 workers who had received previous noise 

education. These workers reported previous noise education from 

all the source categories. The largest number and percentage - 6 workers, 

(46.2%)- reported "current job" as the source of education. Three workers 

(23%) reported "combination." The remaining categories of "military," 

"previous job," "reading," and "other" each were the sole source 

of education for one worker (7.7%). 

In Group II, 10 workers reported previous noise education. 

However, one worker did not indicate the source of education. The 

computations for Group II are based upon the responses of the 9 workers 

who did indicate their source of education. Of these workers, 3 

(33.3%) reported "military" as the sole source of education. "Reading," 

"other," and "combination" each were the source of education for 2 

workers (22.2%). No workers in Group II indicated "previous job" or 

"current job" as their sole source of noise education. 

Nine workers in Group III reported previous noise education. 

The sole source of education for 2 workers (22.2%) was "current job." 

"Military," ''previous job," "reading," and "other" each were the sole 

source of education for one worker (11.1%). Three workers (35.9%) 

indicated "combination" as the source of education. 

For the total population of 32, "current job" was the most 

frequently identified sole source of noise education. It was identified 

by 8 workers (25.8%). "Reading" and "other" each were the sole source 

of education for 4 workers (12.9%). Two workers (6.5%) indicated 

"previous job" as their source of education. The source for the remaining 

8 workers (25.8%) was "combination." 



Table 12: Source of Prior Noise Education for 32 Workers by Group 

Group N Military Previous 
Job 

Current 
Job 

Reading Other Combination 

# % # % # % # % # % # % 

I 13 1 7.7 1 7.7 6 46.2 1 7.7 1 7.7 3 23 

II 10* 3 33.3 - - - 2 22.2 2 22.2 2 22.2 

III 9 1 11.1 1 11.1 2 22.2 1 11.1 1 11.1 3 33.9 

Total 32 5 16.1 2 6.5 8 25.8 4 12.9 4 12.9 8 25.8 

* One worker in Group II did not indicate the source of previous noise education 
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To obtain a more comprehensive indication of the sources of 

prior education on noise and hearing conservation for the total, the 

sources indicated in the category "combination" were identified separately. 

This data, combined with the data for the total displayed in Table 12 is • 

presented in Table 13. Table 13 shows the number of times each source 

of education was identified as a source of prior noise education. 

"Current job" was the most frequently cited source of education. It 

was identified as a source by 13 workers. Eight workers identified 

each of the categories of "military," " previous job," and "reading" 

as sources of education. "Other" was identified by 6 workers. 

Table 13: Sources of Prior Education pn Noise and Hearing Conservation 

for 32 Workers Including a Breakdown of Sources that were Categorized 

as "Combination." 

Military Previous Job Current Job Reading Other 

8 8 13 8 6 

* One worker did not indicate source of prior noise education 

Sixty-four percent of the total study population had 

reported prior noise education. Group 1 received the highest percentage 

of workers with prior education (81.3%). Group I also had the oldest 

mean age of the groups (36.5) and 68.5% had been employed 1-2 years. 

The predominant source of education in this group was "current job." 

Sixty percent of workers in Group III had prior noise education. 

The mean age was 31.4 and 60.7% of the group had been employed less 
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than one year. The major sources of education were "previous" and 

"current job." Each category was cited by 4 workers. 

Group n reported the lowest percentage of workers with prior 

noise education - 52.6%. This group also had the youngest mean age 

at 26.4 and 89.5% had been employed less than one year. The predominant 

source for this group was "military." 

It appears from this data that the older and longer employed 

worker had more exposure to educational programs on noise and hearing 

conservation. Approximately six months prior to this study, annual 

audiometric testing coupled with individual noise education had been 

performed at the study setting. This may account for the source of 

education among Groups I and III. Group II contained the lowest percentage 

of workers with previous noise education and only one worker cited 

"current job" as the source of education. These facts lead the 

researcher to suspect that the workers in Group II were not exposed 

to the annual audiometric testing and noise education. These workers may 

have been employed for six months or less. 

The worker with previous education in the area of noise and 

hearing conservation was presumed to have a broader base of knowledge 

on the topic. A broad base of knowledge was assumed to assist the worker 

in assimilating' new knowledge and reinforcing knowledge prior to the 

teaching session performed in the study. It is interesting to note, 

however, that all groups had similar pretest scores on the Knowledge 

Inventory. This implies that previous knowledge did not affect post-test 

scores. 
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Effect of Variables on Knowledge 

The strength of the relationship exhibited between the demographic 

variables and the pretest scores indicated the degree to which the workers' 

responses on the Knowledge Inventory were affected by each variable. 

The Spearman correlation coefficient was used for this purpose. A level 

of significance at £"0.05 was selected. Scores on the pretest were 

utilized because the demographic variables are not likely to change over 

the course of the study. As Table 14 shows, none of the variables of 

age, education, length of employment, or previous noise education had a 

significant correlation to responses on the pretest. The demographic 

variables identified in this study did not favorably or adversely affect 

the knowledge scores achieved by workers in this study. 

Table 14: Spearman Correlation Coefficient of 4 Variables and Pretest 

Scores for the Study Population (N = 50) 

Variable Spearman 
Correlation 
Coefficient 

N Sig. 

Age with pretest -.0897 50 .268 

Education with pretest -.1692 50 .121 

Employment with pretest .0059 50 .484 

Noise education with pretest .1254 50 .193 

Significance SO.05 
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Summary and Conclusions 

The results of this study indicate that the variables of age, 

level of completed education, length of employment, and previous noise 

education did not significantly influence the pretest scores of workers 

on the Knowledge Inventory. However, it is interesting to note the 

pattern of age and length of employment in relation to prior noise 

education. Groups I and III contained a larger number and percentage 

of workers in older age categories and categories of longer employment 

than Group II. 

Groups I and III contained a larger percentage of workers with 

previous noise education than Group II. The employees in Group II were 

predominantly in the 18-25 category and had been employed predominantly 

for less than one year. This indicates the need for worker education 

at the time of employment and during the training period of employment. 

Group education would be an effective and efficient means of educating 

workers at this time. Workers employed for a longer period of time were 

more likely to have received prior noise education. These workers 

would probably benefit from individual instruction at the time of OSHA 

required annual audiometric testing. 

Education on noise and hearing conservation does not seem to 

be included in the course of high school education. Ninety eight percent 

of the study population were high school graduates and only sixty four 

percent of the total had received prior noise education. This indicates 

the need for industry to assume the responsibility for educating workers 

on noise and hearing conservation or for schools to start programs in 

courses that expose students to high noise levels such as automotive, 
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carpentry, and industrial arts classes. 

"Current job" was the major source of noise education for the 

total study population and it was the sole source of education for 25.8% 

of the total. This reflects the effectiveness of one company's commit

ment to worker education. 

Hypothesis I stated that there will be no significant differences 

between the pretest scores of workers. Bartellet's test of homogeneity 

of variance produced a P value of 0.099. At a level of 0.05, there 

was not a significant difference between pretest scores. A second 

analysis of variance on pretest scores supported the findings. Analysis 

of variance produced an F probability of .1227 which was not significant 

at the 0.05 level. 

Hypothesis 2 stated that workers taught about noise and hearing 

conservation will not have an increase in knowledge following a formal 

teaching program. To analyze the effect of each teaching methodology 

a series of t-tests was performed. Each group recorded a significant 

increase of knowledge from pretest to post-test I and from pretest to 

post-test II. 

Hypothesis 3 stated there will be no signficant difference 

between knowledge scores of groups taught by three methodologies. A 

one variable analysis was performed to test this hypothesis. The 

difference between mean knowledge scores on the Knowledge Inventory of 

Group I (group lecture), Group II (group lecture with videotape 

presentation), and Group III (individual lecture) were compared. 

There was not a significant difference between groups. Each of the three 

teaching methodologies was shown to be effective in increasing workers' 
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knowledge of noise and hearing conservation. No one methodology was 

shown to be more effective than the others. 



CHAPTER 5 

CONCLUSIONS AND RECOMMENDATIONS 

It was the intent of this study to compare and evaluate the 

effectiveness of three teaching methodologies as measured by knowledge 

gained of noise and hearing conservation. The methodologies were group 

lecture, group lecture with videotape presentation, and individual lecture. 

The study population was composed of workers who were employed in areas 

of designated high noise levels. 

This chapter presents a discussion of findings. The findings 

will be related to the conceptual framework and to the review of the 

literature. Problems encountered with the knowledge inventory, collection 

of data, and data results will be discussed. Recommendations for further 

study will be presented. 

Relationship of Findings to Conceptual Framework 

The conceptual framework for this study concerned the concepts 

of health activation and of learning and their influence on worker 

education in the area of noise and hearing conservation. The Health 

Belief Model was used as a predictor of preventive health behavior. 

Within the model, a "cue to action" must occur to trigger the appropriate 

health behavior. One such "cue to action" is an educational program. 

The concept of health education is based upon learning theory. In 

this study, cognitive learning theory was utilized. Learning theory 

employs a hierarchy of educational objectives which grow from lesser 

to greater complexity in the following sequence: 

57 
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knowledge, comprehension, application, analysis, synthesis, and 

evaluation. Transfer within the hierarchy of objectives is important 

to the attainment of health promotional behaviors. In this study, 

workers were taught about noise and hearing conservation. The method

ologies of group lecture, group lecture with videotape presenta* on, 

and individual lecture were employed. . Their effectiveness was measured 

by knowledge gained through the teaching session. Teaching methodology 

was the independent variable and knowledge was the dependent variable. 

The research was based upon the assumption that "the more knowledge an 

individual possesses regarding health and basic anatomy and physiology, 

the better prepared he or she will be to make decisions which are 

health generating."(Shirreffs, 1978:419). Acquisition of knowledge is 

the first step in the process of transfer which leads to achievement 

of health promotional behaviors (Laufman and Weinstein, 1978:271). 

Brenny (1978) and Harris (1980) emphasize the importance of education 

in the area of noise and hearing conservation. Wright (1980:38-9) states, 

"Educated employees will be much more likely to be self-motivated to 

conserve their hearing than individuals who have never received any 

information on the mechanics of the human ear and how the mechanism 

can be damaged." 

The results of this study indicate that each of the teaching 

methodologies utilized was an effective means of increasing workers' 

knowledge of noise and hearing conservation. This knowledge is viewed 

as the first step in the cognitive hierarchy which may lead to health 

promotional behavior. 

The lack of effect of previous learning on pretest scores under
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scores the fact that previous exposure to specific health education 

content did not insure that long lasting cognitive and behavioral 

changes will occur. This study does show that knowledge was retained 

for two weeks. Further study will be necessary to demonstrate that long 

term retention has occured and whether this knowledge has been sufficient 

to activate the health belief system of the worker in the direction 

of behavior change. If not, further health belief activation could 

occur through exploration of barriers and benefits to health generating 

behavior - use of protective equipment. In addition, more direct 

assessment of the perceived susceptibility and severity of the effects 

of noise on hearing could be done. 

Relationship of Findings to Review of the Literature 

There are numerous studies in the literature which attest to 

the effects of hazardous noise exposure on hearing. Noise exposure 

has been positively correlated with high frequency hearing losses that 

are permanent, temporary, or a combination of both. Michael (1975) 

states that a large percentage of industrial noises can be reduced to 

safe levels through the use of insert or muff type hearing protectors. 

The aim of the educational component of a hearing conservation 

program is to increase workers' knowledge of noise and hearing conserv-

ation. Knowledge is veiwed as a "cue to action" toward achieving the 

health promotional behavior of use of hearing protection. Neufeld(1976:174) 

reports, "Patient education, when executed as a therapeutic maneuver 

specifically intended to improve compliance has yet to be scientifically 
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validated." However, Sacket (1975) states that studies that fail 

to demonstrate a positive correlation between knowledge and compliance 

do not negate the worth of health education. This research was conducted 

on that belief. 

Lindeman and Van Aernam (1971) determine that in order for 

health education to be effective it must be structured. Lecture and 

lecture with videotape presentation are structured forms of health 

education that were employed in this study. Structured teaching was 

performed in group and individual settings. Studies by Dye (1979); Owens, 

McCann, and Hutelmyer (1978); and Van Doren (1976) demonstrate significant 

increases in knowledge scores following structured group teaching 

programs. Linde and Janz (1979) and Hecht (1974) utilized lecture as 

a method of individual instruction. The studies indicate that individual

ized instruction is an effective measure for increasing knowledge. 

Lindeman (1972) compared the effectiveness of individual and group 

teaching. She reports that group teaching is as effective as individual 

instruction. 

In this study, three teaching methods were compared - group 

lecture, group lecture with videotape, and individual lecture. 

Workers' knowledge of noise and hearing conservation was measured 

with a pretest, immediate post-test, and two week post-test. A series 

of t-tests was utilized to measure the effect of teaching methodology 

on knowledge gained. The difference between the mean knowledge scores 

of each group on pretest to post-test I and pretest to post-test 

II were compared. The results indicate a significant increase in 



61 

knowledge in all groups from pretest to post-test I. In all groups 

P = .000. Results of analysis from pretest to post-test II produced 

a P = .000 in Groups I and II and P = .036 in Group III. This 

indicates a significant increase in knowledge in all groups from pretest 

to post-test II. 

The results of this study support the findings cited in the 

review of the literature that indicate that a formal, structured teaching 

methodology is an effective means of increasing knowledge. The methods 

of group lecture, group lecture with videotape presentation, and 

individual lecture were found to be effective in increasing workers' 

knowledge of noise and hearing conservation. 

One variable analysis of variance was utilized to compare the 

effectiveness of the three teaching methodologies. Results indicate 

no significant difference between groups as measured by knowledge 

gained at post-test I (F probability = .5636) or at post-test II 

(F. probability =.5758). In this study, no teaching methodology was 

demonstrated to be more effective than the other two. The studies 

previously described also failed to demonstrate that a particular teaching 

methodology is more effective than other structured teaching methods. 

Problems Encountered 

Knowledge Inventory 

The Knowledge Inventory utilized in this study was designed 

by the researcher to test workers' knowledge of noise and hearing 
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conservation in the areas of protection, effects, and audiometry. It 

consisted of twenty four fixed alternative questions. Ten questions 

were four option, multiple choice. Fourteen questions were true-

false. Because of a policy change at the setting utilized in the study, 

two responses to question number one were correct. Therefore, 

question number one was omitted from the analysis of knowledge 

gained. 

Content validity of the Knowledge Inventory was determined by 

four experts in fields that require a thorough knowledge of noise and 

hearing conservation. Reliability was determined by test-retest 

results. An eighty percent correct response rate was established and 

attained when the Knowledge Inventory was administered to two groups 

of apprenticeship classes at a local union. 

The time required to complete the Knowledge Inventory was 

approximately five minutes. Cohen (1982) estimates the cost of 

presenting a fifteen minute safety film to a $7.50 per hour factory 

worker to range between $26.00 - $81.00 per worker with the average cost 

at $58.00 per worker. Excluding costs of hourly wage, benefits, 

overhead, and audiovisual setup, the cost in terms of lost productivity 

is estimated at $41.50 per worker. Based upon this estimate, the five 

minutes spent in answering the twenty-four questions on the Knowledge 

Inventory cost approximately $13.83 per worker. It is the researcher's 

opinion that the Knowledge Inventory was too lengthy and too time 

consuming for practical application in the work setting. The desired 
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information (knowledge gained) could have been obtained from a shorter 

and more precisely designed questionnaire. 

Only one form of the Knowledge Inventory was utilized for 

purposes of pretest, post-test I, and post-test II. Test-retest 

bias may have affected the results of the data gained. Varying forms 

of the Knowledge Inventory could have reduced this bias. 

Collection of Data 

The researcher was very fortunate to have the support of 

management and supervision for the duration of the study. 

Every effort was made to cause as little interference with production 

as possible. In order to reduce lost work time in travel to and from 

the classroom area, teaching sessions were conducted in areas adjacent 

to the work areas. Because of the proximity to the work areas, there 

was ironically a noise factor which may have interfered with communication 

and understanding of the lecture and videotaped material. Noise 

may also have been distracting during the completion of the Knowledge 

Inventory. There were no complaints of interference with communication 

or inability to concentrate due to background noise. 

The demographic data was obtained through five fixed response 

questions. Obtaining data in this way collapsed the amount of data 

that could have been gathered into prearranged categories. If the data 

specific to age, length of employment, highest level of completed education, 

and source of noise education had been obtained through open response 

questions, it would have been more revealing and useful in describing 
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the study population. In addition, the researcher biased the data 

by not including technical training as a category of level of education. 

All workers involved in the study completed the pretest, 

immediate post-test, and two week post-test. One worker failed to 

designate his source of noise education. Other than this omission, 

all the data designed for collection was obtained. Location of workers 

at the time of two week post-test, often meant tracking the employee 

through his/her supervisor in the work area. This was time consuming 

for the researcher. 

Data Results 

The correlation between the demographic data and pretest 

knowledge scores was not separated into groups due to the small sample 

sizes. The results of the correlation show that the variables of age, 

length of employment, level of completed education, and prior noise 

education did not have an effect on knowledge scores. Analysis performed 

on separate group data that was not obtained in a precategorized 

manner may have produced different results. The data obtained is not 

precise as an indication of influence. 

Recommendations for Further Study 

Health education is beginning to be accepted as an important 

part of the preventive occupational health program. "Historically, 

industrial health-related programs have not utilized research method

ology to evaluate the success of their programs " (Marley, 1982:17). 
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The literature substantiates the need for health education in the 

workplace. Health education is identified as a vital component of 

every hearing program. It is essential that the occupational health 

nurse evaluate the effectiveness of a program designed to increase 

workers' knowledge of noise and hearing conservation. Through evaluation 

the nurse can assess the appropriateness of the program for the worker. 

Interpretation of the results to management can justify direct and 

indirect costs of health education. In the dollars and cents world of 

business, it is important that the nurse evaluate the effectiveness 

and efficiency of educational programs. 

The following recommendations are suggested: 

1. Edit and revise the Knowledge Inventory to a maximum 

of ten questions and evaluate its validity and reliability. 

2. Design varying forms of the Knowledge Inventory to control 

for test-retest bias. 

3. Use open response questions to obtain data on age, length 

of employment, level of education, and source of noise 

related education. 

4. Include a time-cost analysis of each educational methodology 

to evaluate efficiency. 

5. Expand the evaluation to include pretest and post-test 

measurement of the affective and psychomotor domains. 

This would include health belief change and demonstrated 

behavior change through use of hearing protective equipment. 
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A longitudinal study should then be undertaken to demonstrate 

that health education employing the methodologies utilized 

in this study is a cost effective method of increasing worker 

compliance with the use of protective equipment and of 

achieving the goal of health promotion in the workplace 

in regard to hearing conservation. 



APPENDIX A 

LECTURE CONTENT 

1. Definitions 

Sound - a vibration in the air that enters the ear. The vibrations 

strike the eardrum as sound waves and cause the eardrum to vibrate. 

This sends a signal to the brain, which interprets the vibration 

as sound. 

Decibel - the way we measure the loudness of sound. The louder the 

sound, the higher the decibel level. 

Noise - any unwanted sound 

OSHA definitions 

Safe sound level - 90dB(A) over an 8 hour period day after day 

Hazardous noise level - greater than 90dB(A). 

Hazards of Noise 

The amount of damage depends on the loudness of the sound, the 

length of exposure, and the sensitivity of the listener. 

Health effects - not clearly demonstrated. But, we think that 

noise may cause an increase in blood pressure and pulse, 

nervousness, stomach problems, fatigue, and headache. 

Hearing effects - definite effects are known. Exposure to 

hazardous noise can over time dull your hearing. It can happen 

without you being aware of it. It is a gradual, painless process. 

Pain is not caused in your ear until sound levels reach 140dB(A) 

This is the noise created by a shotgun blast. So you can see 
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that in order for noise to cause pain the noise level has to 

be very high - much higher than the noise levels created by 

the tools you work with. 

Another reason that noise can damage your hearing without you 

being aware of it, is that the frequencies (the pitches) that 

are lost first are above the sounds used in normal conversation. 

So although you continue to hear people talking, you will not be 

able to hear higher pitched sounds - such as bees buzzing, birds 

singing, waves breaking on the shore, children's voices, the high 

notes on your stereo. 

At first these effects are temporary. You may notice a ringing 

in your ears that goes away in a few hours. Or you may leave work, 

drive home with the radio on, spend a quiet evening, get up the 

next day, start your car and notice that the radio is exceptionally 

loud. Your ears have recovered. 

Eventually, the ears do not recover and the hearing loss becomes 

permanent. At this point, there is nothing that can be done to 

restore your hearing. It is gone. Surgery won't help. Hearing 

aids, won't help. You have lost some of your hearing. When this 

is the case, some workers feel that they do not need to wear 

protection. But this is not true. Continued unprotected exposure 

to noise can cause further damage. So even if you already have 

a hearing loss, it is important that you protect the hearing that 

remains. 

III. Protection 

Realize that noise can be harmful. And be aware of some clues 
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that the noise level may be hazardous. 

1. Needing to shout to be heard by anyone three feet away. 

2. Prolonged ringing in your ears after noise exposure. 

3. "Mumbling" friends. 

The company provides you with an assortment of ear plugs and muffs 

for your protection. The muffs can be obtained from the stockroom. 

The plugs can be obtained from the nurses in Health Services. We 

encourage you to experiment with the different plugs until you 

find the type that is most comfortable. To insert them, first 

be sure that your hands are clean, pull your ear up and back, and 

insert the plug. At the end of the day, wash them in warm soapy 

water, rinse them in clear water, and allow them to dry. 

By using hearing protection you can reduce your noise exposure 

by 20-25dB(A) 

III.Audiometry 

To monitor your hearing levels the nurses will be testing your 

hearing at yearly intervals. The purpose of the hearing test is 

to detect any changes or problems with your hearing. It is a 

screening test, not a diagnostic test. If necessary,further plans 

for evaluation will be made. When you report for your annual 

test, there are some things that the nurses will want to know 

because there are other things aside from noise that can affect 

your hearing. These include: 

1. medicines that you are taking, especially antibiotics 

2. head injury 

3. ear infections or surgery 
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4. family history of hearing difficulties 

5. past military experience 

6. hobbies and recreational noise you are exposed to (i.e. 

motorcycles, rock and roll, firing guns, woodworking.) This is 

important because these recreational noise levels can also damage 

your hearing. 

V. Summary 

Noise can be harmful. 

It can cause irreparable damage to your hearing without causing 

pain or even without you being aware of it. 

You can prevent damage by wearing hearing protection. 



APPENDIX B 

KNOWLEDGE INVENTORY:. NOISE AND HEARING CONSERVATION 

Answer the following questions by encircling the correct letter. 

Sex: a. male b. female 

Age: a. 18-25 

b: 26-35 

c: 36-45 

d: 46-55 

e. 55 and older 

Education completed: 

a. junior high school 

b. high school 

c. college 

d. post graduate 

Length of employment at this company 

a. less than one year 

b. 1-2 years 

c. 3-4 years 

d. 5-10 years 

e. more than 10 years 

Have you been taught about noise and its effects before? 

a. yes... if yes where? a. in the military 
b. at a previous job 

b. no c. at this job 
d. through reading 
e. other 

71 



72 

Answer the following questions by encircling the correct letter. 

1. Ear plugs can be obtained from 

a. stockroom 

b. health services 

c. training and development 

d. safety 

2. Ear muffs can be obtained from 

a. stockroom 

b. health services 

c. training and development 

d. safety 

3. Hearing loss caused by repeated, unprotected exposure to 

hazardous noise is 

a. helped with surgery 

b. permanent and irreversible 

c. restored with a hearing aid 

d. all of the above 

4. OSHA has defined the safe noise level that a worker can be exposed 

to for 8 hours a day, day after day, as no greater than 

a. 84 dB 

b. 90 dB 

c. 94 dB 

d. 115 dB 

5. After ear plugs are worn they should be washed in 

a. alcohol, allowed to dry 

b. warm soapy water, rinsed in alcohol, dried 

c. warm soapy water, rinsed in clear water, dried 
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d. warm soapy water, rinsed in clear water, replaced in case 

6. If you work in a noise area that may potentially damage your 

hearing, you will have a hearing test (audiogram) 

a. every 90 days 

b. every six months 

c. every year 

d. every two years 

7. Ear plugs and muffs can reduce your noise exposure by 

a. 10-15 dB 

b. 20-25 dB 

c. 30-40 dB 

d. 50-60 dB 

8. You will not experience pain from noise until the sound level 

reaches 

a. 84 dB 

b. 95 dB 

c. 115 dB 

d. 140 dB 

9. Unprotected exposure to hazardous noise can cause 

a. ringing in the ears 

b. decreased ability to hear high frequency sounds 

c. headache 

d. all of the above 

10. Which of the following is a FALSE statement 

a. Hearing loss gradually happens 

b. At first, hearing loss is temporary 



c. The sounds used in normal conversation are lost 

first as a result of noise damage 

d. Noise is any unwanted sound 

11. Recreational noise can damage your hearing. 

a. true 

b. false 

12. The only time your hearing can be damaged is when you are exposed 

to noise that causes pain. 

a. true 

b. false 

13. If you need to shout to be heard by someone 3 feet away, hearing 

protection should be worn. 

a. true 

b. false 

14. Workers who have a known hearing loss do not need to wear 

hearing protection. 

a. true 

b. false 

15. High frequency sounds, such as birds singing and bees buzzing, are 

lost first as a result of unprotected exposure to noise. 

a. true 

b. false 

16. The hearing test done in an industrial setting is a diagnostic, 

not a screening test. 

a. true 

b. false 
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When you report for your audiogram (hearing test) there are certain 

things that should be reported to the nurse. The following questions 

list a number of considerations. If it should be reported to the 

nurse, answer the item as TRUE. If it is something that is not important' 

for the nurse to know, mark the answer as FALSE. 

17. Use of medicines, especially antibiotics 

a. true 

b. false 

18* Smoking history « 

a. true 

b. false 

19. History of head injury 

a. true 

b. false 

20. Ear infection or surgery 

a. true 

b. false 

21. Drinking history 

a. true 

b. false 

22. Family history of hearing difficulty 

a. true 

b. false 

23. Noise exposure within the last 8 hours 

a. true 



b. false 

Past military 

a. true 

b. false 

history 



APPENDIX C 

SUBJECT CONSENT FORM 

Project title: Comparison of Three Teaching Methodologies to 

Knowledge of Noise and Hearing Conservation 

I understand that I am being asked to participate in a study 

that will compare three methods of worker education in the area of noise 

and hearing conservation. The purpose of the study is to evaluate 

the effectiveness of each method of education related to knowledge 

of noise and hearing conservation. I will participate in one of 

three teaching programs, an individual lecture, a group lecture, or 

a group lecture with videotape presentation. The time required for the 

lecture presentation is approximately ten minutes and the videotape 

presentation lasts twenty minutes. 

I understand that I will be asked to complete three questionnaires. 

One will be completed prior to teaching, one immediately following 

teaching, and one will be completed two weeks following the teaching 

program. I may choose not to answer any questions presented to me in 

the study. The completion time for each questionnaire is approximately 

five minutes. The total amount of time required for participation in 

the study will range from thirty to sixty minutes. 

I understand that the information obtained from the questionnaires 

will be analyzed and reported collectively and that only the investigator 

will have access to the information by name. A coding system will be 

used to identify the questionnaire and I will remain anonymous. There 
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are no risks or discomforts involved in taking these tests. 

I understand that the result of this study may provide occupational 

health professionals with information on the effectiveness of three 

teaching methods in hearing conservation. 

I am entitled to ask questions and receive answers to those 

questions at any point in the study. My participation is voluntary 

and I have the freedom to withdraw from the study at any time without ill 

will or risk to my employment status. I also understand that no monetary 

payment will be made for my participation. 

I have read the "Subject's Consent." The nature, demands, risks 

and benefits of the project have been explained to me. I understand 

that I may ask questions and that I am free to withdraw from the project 

at any time without incurring ill will. I also understand that this 

consent form will be filed in an area designated by the Human Subjects 

Committee with access restricted to the principle investigator or 

authorized representative of the particular department. A copy of this 

consent form is available to me upon request. 

Subject's Signature 

Witness' Signature 

Date 

Date 
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