
A STUDY OF SAFETY ATTITUDES AND INSTRUCTIONAL PRACTICES OF 

INDUSTRIAL ARTS TEACHERS IN THE STATE OF VIRGINIA 

by 

Jack P. Witty 

Dissertation submitted to the Graduate Faculty of the 

Virginia Polytechnic Institute and State University 

in partial fulfillment of the requirements for the degree of 

DOCTOR OF EDUCATION 

in 

Vocational and Technical Education 

APPROVED: / \/ / 
1e 

. / 

LEM han é ek onl de 
William E. Dugger, Jr., Chai/rman 

  
  

f 
OT ZED me . ’ i / a LEE tf Rite Ena, in SOIL 

E. Allen Bame ( / James L. Hoerner 

q 

i Ine ( KO Qeleeees LX: OGL Boar 
Vv Johnnie Miles ~ J. Dale Oliver 

January 1981 

Blacksburg, Virginia



ACKNOWLEDGMENTS 

The writer gratefully acknowledges the assistance and guidance 

afforded him in the writing of this dissertation by his major professor, 

Dr. William E. Dugger, Jr. Gratitude is also expressed to the other 

members of the Committee, Dr. E. Allen Bame, Dr. James L. Hoerner, Dr. 

Johnnie Miles, and Dr. J. Dale Oliver. 

Recognition is also extended to Dr. James Nolan, and to the profes- 

Sionals in the Lyman B. Brooks Library and in the Computer Center at 

Norfolk State University. Appreciation is expressed to Mr. Thomas 

Hughes, State Supervisor of Industrial Arts Education, and to superin- 

tendents and teachers of industrial arts in the State of Virginia who 

supplied data for this study. A special appreciation is extended to 

friends, neighbors and colleagues who gave of their time and assistance. 

Finally, the writer is indebted to his children, Janeen and John, 

and to his wife, Elaine, for the many sacrifices they made throughout 

the study. Without their endurance and encouragement this study would 

not have been possible. 

ii



TABLE OF CONTENTS 

Page 

ACKNOWLEDGMENTS «6 2 1 1 we eee ee ee te tw kt ek ee ii 

LIST OF TABLES... 2... wee eee et ee kt tt et . vi 

Chapter 

it. INTRODUCTION... ........2....0080448, oe. 1 

STATEMENT OF THE PROBLEM. ..........2.26.e60286,. 3 

NEED FOR THE STUDY... ..... 2... ee eee eee. G 

DEFINITION OF TERMS. ..........0062620e0.80884,- 6 

ASSUMPTIONS. . 2. 2 2 we eee ee et ee ee ww we 7 

LIMITATIONS. «2... 1 ww we ee ee te tt ew ww ew ew 8 

ORGANIZATION OF THE STUDY. ..........2.2..6.6.64.4. 8 

2. REVIEW OF RELATED LITERATURE. ...........4.4... 9 

HUMAN FACTORS AS ACCIDENT CAUSES ............. 9 

Attitudes... ee ee eee ee ee 10 
Safety Attitudes Development and Change. ........ 12 

ENVIRONMENTAL FACTORS IN ACCIDENT PREVENTION. ...... 16 

The Williams-Steiger Occupational Safety 
and Health Act of 1970 ...........4..4.4.4.. 16 

Research on Selected Environmental Factors 
in Safety... 1... 1... eee et ee wt wt tt ek 18 

Safety in the School Laboratory Environment ...... . 20 

MULTIPLE CAUSE CONCEPT IN ACCIDENT PREVENTION ...... 25 

RESEARCH ON INSTRUCTIONAL PRACTICES IN INDUS- 
TRIAL ARTS EDUCATION LABORATORIES ............ 26 

Research on Safety Instructional Strategies ...... . 26 

Expert Opinion on Safety Instructional Strategies .... 29 

iii



Table of Contents, continued 

FACTORS INFLUENCING TEACHER ATTITUDE AND 
INSTRUCTIONAL PRACTICES ....... 

Teacher Education Safety Competencies . 

Experience in Industry 

Knowledge . 

Teaching Experience ....... 

In-Service Education 

Liability . 

RESEARCH NEEDED IN SAFETY EDUCATION . 

SUMMARY ....... 

3. METHODOLOGY . 

RESEARCH QUESTIONS 

POPULATION AND SAMPLE . 

DESIGN OF THE STUDY .........4.2..8-.4 

Instrument Development 

Description of the Instrument . 

Establishing Content Validity of Instrument . 

Estimating Reliability of the Instrument 

DATA COLLECTION PROCEDURES ....... 

ANALYSIS AND TREATMENT OF DATA ..... 

SUMMARY . . . 2... 1 ew ew wae 

4. PRESENTATION AND ANALYSIS OF DATA . 

DESCRIPTION OF THE STUDY SAMPLE AND 
QUESTIONNAIRE RETURN DATA . 

DESCRIPTION OF SCORE DISTRIBUTION ON 
STUDY INSTRUMENT ....... 

iv 

Page 

33 

34 

36 

37 

37 

37 

38 

40 

40 

42 

42 

42 

44 

44 

46 

47 

49 

34 

56 

57 

58 

58 

59



Table of Contents, continued 

CORRELATIONS BETWEEN SAFETY ATTITUDES AND 
INSTRUCTIONAL PRACTICES INVENTORIES . . 

CORRELATIONS BETWEEN YEARS OF TEACHING 
EXPERIENCE AND YEARS OF INDUSTRIAL WORK 
EXPERIENCE WITH CATEGORIES OF SAFETY 
ATTITUDES AND INSTRUCTIONAL PRACTICES .. . 

S UMMARY e e e e es e e e e e ® e e e e e e e 

5. SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS . . 

S UMMARY e e s e e e e e . e e e e s s 

Purpose . .. 1. 1. 41 «6 © © se we we ww we 

Research Methodology ..... 

Presentation and Analysis of Data... . 

Findings of the Study ........... 

CONCLUSIONS .......046 6-2 ee aes 

RECOMMENDATIONS ........2.46-. 

REFERENCES CITED. .......6..00400888e 

APPENDICES . 2... 1 6 ee ew ew ee wns 

VITA. 1 6 ew we ew te tw ew th ww 

Page 

62 

- 67 

- 74 

. 76 

76 

- 76 

76 

- 78 

78 

- 80 

- 80 

- 82 

90 

142



LIST OF TABLES 

Table Page 

1. Cronbach Alpha Coefficients for Categories on the 
Attitude Inventory * e e e e e e e e e e e eo e ° e ea s e e 51 

2. Cronbach Alpha Coefficients for Categories on the 
Instructional Practices Inventory .....+4.4e¢e+s-e+-e 52 

3. Cronbach Alpha Coefficients for Total Scores on the 
Attitude Inventory and on the Instructional Prac- 
tices Inventory ......626 2 ee ee eee ee ee ee 53 

4. Years of Teaching and Industrial Work Experience for 
the Respondents ...... 2.20 ee ee ee ee ew ew ee 60 

5. Score Distribution by Categories on Attitude Inventory... 61 

6. Score Distribution by Categories on Instructional Prac- 
tices Inventory .... 2... ee eee ew ee ewe eee 83 

7. Pearson Correlation Coefficients for Safety Attitude 
Inventory and Safety Instructional Practices 
Inventory by Categories ....... 2.2. eee ee eee 65 

8. Pearson Correlation Coefficients for Safety Attitude 
Inventory and Instructional Practices Inventory ..... 66 

9. Pearson Correlation Coefficients for Years of Teach- 
ing Experience and Safety Attitudes by Categories .... 68 

10. Pearson Correlation Coefficients for Years of Teach- 
ing Experience and Instructional Practices by 
Categories . . 1. 1. 6 ew ww we ew ew we ww we ww et tl th wh we 0 

ll. Pearson Correlation Coefficients for Years of Industrial 
Work Experience and Safety Attitudes by Categories .... /1 

12. Pearson Correlation Coefficients for Years of Industrial 
Work Experience and Instructional Practices by Categories. 72 

13. Pearson Correlations for Years of Teaching Experience 
and Years of Work Experience with Safety Attitudes 
and Instructional Practices ......2..2e.e.e-e.eee. 73 

vi



CHAPTER 1 

INTRODUCTION 

School safety programs are influenced by the teacher's safety atti- 

tudes and instructional practices which, according to the American Coun- 

cil of Industrial Arts Supervisors (Bell, Bonfadini, and Good, 1975), are 

in need of improvement and updating in keeping with the standards set by 

the Occupational Safety and Health Act of 1970. The development of safe 

working skills and attitudes in students who will become part of the 

labor force is one of the most important contributions a teacher of 

industrial arts education can make to society. In relating the national 

concern about safety to the work of industrial arts education teachers, 

Thygerson pointed out that inasmuch as the accident rate in society 

has not declined there is a need to re-examine teaching techniques for 

accident reduction in schools (Thygerson, 1976). 

Accidents have consistently ranked fourth among the leading causes 

of deaths in the United States. In Accident Facts it was reported that 

annual accident costs amounted to approximately 61.5 billion dollars in 

1977. This figure includes wage losses of 18.1 billion dollars; motor 

vehicle property damages of 10.1 billion dollars; insurance and claims 

settlement costs of 12.0 billion dollars; medical costs, 7.7 billion 

dollars; property fire loss of about 4.5 billion dollars; and indirect 

cost of work accidents of about 9.1 billion dollars (National Safety 

Council, 1978, p. 1). 

The 1977 death total for work accidents was approximately 13,000, 

a four percent increase over the 1976 record. Disabling injuries 

numbered 2,300,000 in 1977 (National Safety Council, 1978). The



increasing rise in accidents has caused industry to invest more 

resources for the improvement of working conditions and accident preven- 

tion programs, and to demand a higher level of safety performance by 

those who enter the labor force. 

The seriousness of the problem may be seen in the following report 

presented by Haskell and Johnson (1975, p. 359) showing national statis- 

tics for 1974: 

-~in addition to the death and disabling injuries, 400,000 
workers sustained occupationally induced illnesses; 

-among the 15-24 age group, accidents claimed more lives 
than all other causes combined; 

-nearly 75,000 teachers were injured seriously enough in 
school accidents to require medical attention; 

~teachers were twice as likely to be injured while teach- 
ing in a classroom as they were if they were employed 
in a steel mill. 

Critical in this situation is the fact that each year far too many 

vocational students are needlessly injured in school laboratories 

(Haskell and Johnson, 1975, p. 360). Responsibility for reducing acci- 

dents in industrial arts school laboratories rests primarily with indus- 

trial arts teachers. These teachers are called upon to make the learning 

process and the learning environment safe for students. 

Industrial education and technical programs must produce graduates 

who know how to work in a safe manner and who are highly motivated to do 

so (Glazener and Comstock, 1978, p. 12). Krejcie (1972, p. 60) pointed 

out that approximately 80 percent of the nation's youth will not finish 

college, but will join the technical and industrial labor force. Second- 

ary school industrial arts teachers, consequently, may be vital agents in



helping to form positive safety attitudes of youth entering the world 

of work. 

The primary objective of an accident prevention program in schools 

is immediate and urgent--to prevent accidents which might result in 

injury or harm to students, teachers, or other school personnel or 

visitors; damage to facilities and equipment; or interruption of the 

educational processes (Williams, 1976, p. 1). However, the long term 

objective of safety instruction is even more important since safety 

attitudes developed during schooling form the base for safe or unsafe 

behavior and affect the performance of students when they join the 

labor force (Shashack, 1974, p. 6). 

Statement of the Problem 
  

The rise in industrial work-related accidents places great respon- 

sibility on industrial arts education teachers to produce students who 

know how to work in a safe manner and who are highly motivated to do so. 

Safety attitudes and instructional practices of teachers are considered 

to be major contributors to the success of school safety programs. The 

purpose of this investigation was to determine the relationship between 

teachers' safety attitudes and their instructional practices, and to 

determine the relationship between teachers’ safety attitudes and 

instructional practices and the number of years of teaching and work 

experience they had gained. Specifically, the following questions pro- 

vided focus for this study: 

1. What is the relationship between safety attitudes and instruc- 

tional practices of secondary school industrial arts education teachers 

in Virginia in terms of categories and overall attitudes and practices?



2. What is the relationship between years of teaching experience 

and years of industrial work experience and safety attitudes and instruc- 

tional practices in terms of categories and overall attitudes and prac- 

tices of secondary school industrial arts education teachers in Virginia? 

Need for the Study 

According to a committee of the American Council of Industrial Arts 

Supervisors, many administrators, supervisors, and industr al arts and 

vocational education teachers have expressed a need for help in inter- 

preting safety requirements and regulations (Bell, Bonfadini and Good, 

1975, p. 1). This need has grown from the increasing responsibilities 

placed upon educators to provide safe working conditions for students 

in school laboratories, and the demands of industry which hold that a 

prerequisite to initial and continued employment is a commitment to and 

knowledge about safety. 

Glazener and Comstock (1978, p. 13) have identified three develop- 

ments in recent years which have forced employers to make demands for 

workers who understand the importance of safety on the job and who fol- 

“Low safe practices: 

1. The belief that the employer has a social obligation 
to safeguard the health and welfare of employees. 
This belief culminated in the passage of the Occupa- 
tional Safety and Health Act of 1970 (OSHA). 

2. The Consumer Product Safety Act of 1972 which defines 
a consumer product as any article manufactured or 
sold for use in and around a household, school, or 
recreational area, and requires industry to protect 
consumers against risks of personal injury from 
products. 

3. The tremendous increase in awareness on the part of 
the American public of the ecological and environ- 
mental impact of industrial processes.



In addition to the three factors identified by Glazener and Com 

stock, two other forces appear to impact on the increased importance of 

safety instruction in secondary schools. During recent years there 

have been significant changes in the industrial arts curriculum and in 

the industrial arts student population. 

Industrial arts is concerned with studying industry and technology. 

The swift advances of technology in recent history have caused exciting 

curricular changes in industrial arts. Many current teachers witnessed 

the introduction of the following innovative curricular programs after 

the completion of their teacher training programs: the Industrial Arts 

Curriculum Project (IACP) which developed the World of Manufacturing 

and the World of Construction, Technology Education developed by Paul 

DeVore, and the Maryland Plan conceived by Donald Maley and others. 

Even now there are proposals for curricular changes in industrial arts 

toward an open access curriculum as indicated by the 27th yearbook of 

the American Council of Industrial Arts Teacher Education, Industrial 

Arts in the Open Access Curriculum (American Council on Industrial Arts 

Teacher Education, 1978). 

The changing student population is another force impacting on the 

importance of safety instruction. Industrial arts courses are now 

attracting more women and girls, older adults, and handicapped students. 

Additionally, the part-time enrollment in industrial education courses 

is increasing. This consistently changing and expanding student popula- 

tion requires more effective safety instruction.



Definition of Terms 

The following operational definitions are provided to give focus 

and clarity pertaining to key concepts in this investigation: 

Industrial Arts - Refers to those phases of general education 

which deal with technology—-its evolution, utilization and signifi- 

cance, with industry--its organization, materials, occupations, pro- 

cesses, and products, and with the problems and benefits resulting 

from the technological and industrial nature of society (Maley, 1975, 

p. 10). 

Attitude - The predisposition or tendency to react specifically 

toward an object, situation, or value. Usually accompanied by feelings 

and emotions (Good, 1973, p. 48). 

Safety attitude - Refers to the person's awareness of the hazards 

and dangers in the handling of hand tools, power machines, equipment, 

and the materials of industry (Williams, 1963, p. 61). 

Instructional practices - Refers to teaching techniques which are 

defined as specific ways of presenting instructional materials or con- 

ducting instructional activities (Good, 1973, p. 590). 

Industrial education - A generic term applying to all types of 

education related to industry including industrial arts education, 

vocational industrial education (trade and industrial education) and 

much technical education (Law, 1971, p. 37). 

Safety responsibilities - Refers to the conditions for accountabil- 

ity for the development, implementation, and evaluation of the program 

of instruction in the safe use of tools and machinery and in the main- 

tenance of a safe and healthful working environment.



Liability - Refers to the state of being responsible by law for 

damages stemming from pupil injuries (Kigin, 1973, p. 9). 

Directing and supervising learning - Refers to those activities 

of the teacher which are designed to guide the student's development 

of identified skills, attitudes, and knowledge. 

Laboratory organization - A term used to describe the process or 

result of arranging all of the instructional facilities, equipment, 

materials and activities in the space designed and equipped specifically 

as an activity area for industrial arts programs. 

Teaching aids - A term used to denote auxiliary instructional 

devices, such as a chart, drawing, picture, film, mock-up, or working 

model, intended to facilitate learning (Good, 1973, p. 24). 

Pupil personnel system - Refers to a set of procedures and organi- 

zation designed to provide for student involvement and participation 

in the safety program. 

Assumptions 
The study was based on the following assumptions which were 

derived from empirical evidence and logical reasoning: 

1. Industrial arts teachers in Virginia include safety instruc- 

tion in their industrial arts classes. 

2. Safety instruction in industrial arts classes can affect the 

safety performance of the students after they become industrial workers. 

Limitations 

This study was limited to industrial arts teachers in the state of 

Virginia who are listed in the Virginia Industrial Arts Teachers’



Directory, 1978-79 and the results of this study are generalizable only   

to industrial arts teachers in Virginia. 

Organization of the Study 

The remainder of the study is organized as follows: Chapter 2 

consists of the review of the related literature; Chapter 3 describes 

the research methodology; Chapter 4 presents the analysis of data; and 

Chapter 5 comprises the summary, conclusions, and recommendations.



CHAPTER 2 

REVIEW OF RELATED LITERATURE 

Presented in this chapter is a review of research and related 

literature on safety and safety instruction. The materials selected 

for presentation relate to the following topics: (1) human factors 

as causes of accidents with emphasis on attitudes, (2) environmental 

factors in accident prevention, (3) multiple cause concept in accident 

prevention, (4) research on instructional practices in industrial arts 

education laboratories, (5) liability factors influencing teacher atti- 

tudes and instructional practices, and (6) research needed in safety 

education. 

Human Factors As Accident Causes 

Heinrich's (1959) safety philosophy, first published in 1931 in the 

text, Industrial Accident Prevention, focused attention on the human 

factors in accident causation. Heinrich maintained that people cause 

more accidents than are caused by conditions. He suggested that unsafe 

acts are the cause of 85 percent of the accidents and unsafe conditions 

the rest (except for acts of God). 

Classifying accidents into four groups, Heinrich (1959, p. 109) 

gave the following descriptions: 

Improper attitude: Willful disregard, reckless, lazy, 
disloyal, uncooperative, fearful, oversensitive, ego- 
tistical, jealous, impatient, absent-minded, excitable, 
obsession, phobia, inconsiderate, intolerant, mentally 
unsuited in general. 

Lack of knowledge or skill: Insufficiently informed, 
misunderstands, not convinced of need, indecision.
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Physically unsuited: Hearing, sight, age, sex, height, 
ill, allergic, slow reaction, crippled, intoxication, 
physically handicapped in general. 

Improper mechanical or physical environment: Space, light, 
heat, arrangement, ventilation, materials, tools, equip- 
ment, procedures, company policy, routing, etc., make it 
awkward, difficult, or impossible to follow safe-practice 
rules. 

Addressing the complexity of the psychological factor in human 

accidents, Margolis and Kroes (1975, p. 4) identified the following 

elements: 

1. Motivation of a worker to perform safely. 

2. The day-to-day work habits a worker develops by observing 
his peers or supervisor. 

3. Worker's attitude toward himself and the people around 
hin. 

4. The skill a worker brings to his job. 

3. The state of alertness, boredom or fatigue arising from 
a task or the length of a work time and hours or schedule 
of work. 

Attitudes 

Personal attitude is considered the most important factor of the 

human causes. The percent of accident causes attributable to attitude 

is difficult to determine. However, popular opinion among researchers 

indicates that it is a high percentage. 

The importance of attitudes in influencing behavior is reflected 

by the various definitions of attitudes found in the literature (Tarrants, 

1971; Newcomb, 1953; Krech and Crutchfield, 1948). Acknowledging that 

attitudes may condition what an individual selects to store or use in 

terms of information, some educators consider attitudes more important
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than either knowledge or skills in safety instruction (Stack and Elkow, 

1966). 

Recognition of the importance of safety attitudes by industrial 

educators over a period of time is evidenced by the fact that one of the 

nine suggested objectives of industrial arts education is the develop- 

ment of desirable safety attitudes and practices in each student (Ameri- 

can Vocational Association Editorial Committee, 1953, p. 24). Pendered 

(1975, p. 30) suggested that industrial arts teachers must be concerned 

with safety attitudes because an attitude is learned by the individual's 

past experiences, and attitudes tend to be persistent, stable, and rela- 

tively enduring but can be changed by additional knowledge or further 

experience. 

Krejcie suggested that attitudes are by far the most important 

psychological aspect of safety in an endeavor, and a study of them leads 

directly to the psychological factors related to human behavior. When 

attempting to predict students’ responses to a known situation, it is 

clear that past experiences, whether desirable or undesirable, have an 

effect on the response (Krejcie, 1972, p. 60). 

Hannaford (1957) reported a positive and significant relationship 

between the safety attitudes of male industrial workers and their actual 

lost-time accident experience. A five-year period was covered in the 

study. 

A study involving the development and evaluation of a shop safety 

attitude scale was reported by Bettis (1972). Using the theory that 

accident prevention could become a reality if attitudes could be treated 

or measured to see if they could predict whether or not one student may
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be prone to have more accidents than another student, Bettis developed 

a semantic differential type attitude scale to measure safety attitudes 

of agricultural students. The test used nineteen stimulus words or 

concepts and nine opposing adjectives for each stimulus word. The 

nine pairs of opposing adjectives represented the evaluative activity, 

and potency factors. An accident survey form was administered along 

with the attitude scale. Bettis found that stimulus words with contro~ 

versial or emotional connotations were significantly correlated with 

accident experience. Using additional data from test results of the 

Edwards' Social Desirability Scale, a mechanical aptitude test, cumula- 

tive college grade-point average, high school rank, and ACT scores, 

Bettis concluded that there must be some relationship between a student's 

opinion of himself, his emotional stability, or his level of adjustment 

to his environment and his accident experience. 

Based on the study results, Bettis reported that it appears that 

accident experience consisting of injuries to self or damage to property 

can be predicted for students in shop classes for which fifteen to twenty~- 

three percent of the variance could be accounted. Bettis suggested 

that this information will be helpful to industrial arts teachers 

(Bettis, 1972, p. 28). 

Safety Attitude Development and Change 

A person's behavior will generally be governed by the attitudes he 

or she has formed toward that class of experiences. Goldenson (1970, 

p. 127) suggested that attitudes are developed through experience and 

people tend to resist change in their attitudes.
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Modifying undesirable attitudes toward safety is a very important 

part of accident prevention. Worick (1975, p. 35) maintained that atti- 

tudes tend to resist change because they are self preservative in nature. 

The stronger the attitude, the harder it will be to change. It is 

important to know how an attitude fits into the total personality of an 

individual in order to develop specific counter-measures for attitude 

change. Although people resist changing their attitudes, the fact 

that attitudes can be modified offers great hope to those working in 

accident prevention. 

According to Stack and Elkow (1957, p. 118) it is felt with some 

confidence among those working with industrial safety that if attitudes 

could be improved substantially, much of the battle of industrial acci- 

dent prevention would be won. Attitudes, however, are frequently set 

long before the individual begins work. Hence, the schools can help 

develop and foster constructive attitudes. 

According to Williams (1963, p. 67), there are two methods of 

developing desirable attitudes. The direct method of attitude formation 

involves the planned efforts of a teacher. This method relies on the 

laws of learning in developing attitudes. In the indirect method, the 

attitudes are "caught" from the association of other people who possess 

the desirable attitudes. The indirect method places prime responsi- 

bility on the attitude of the teacher since students may catch their 

attitudes toward safety from the teacher. 

Stack and Elkow (1966, p. 40) listed the following methods from 

Brody's suggestions for modifying attitudes:
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1. Logic - The logical appeal in safety education puts 
everything on the basis of reason. In the light of our 
knowledge of the problem this surely is not enough. 

2. Admonition and Exhortation - It has been found that 
lecturing or preaching or warning will have little 
success. 

3. Proficiency - The natural desire of individuals to 
do things well or to be considered proficient has 
value up to a certain point; this is sound motivation, 

4. Humor - Humor has been a historic means of influencing 
people. It can stimulate interest, for people are 
receptive to humor. They often derive satisfaction 
from the mistakes of others; but this type of illus- 
tration must be handled tactfully. 

>. Fear - The so-called "fear approach" is still utilized 
to impress upon people the painful consequences of 
behavior. However, this is a negative method and 
dread of having an accident is just the frame of 
mind likely to cause one. The use of the fear approach 
should be limited. 

6. Group Dynamics - Group acceptance and group recognition 
motivate every individual. And as an inevitable conse- 
quence he subjects himself to the regulations of the 
group. Personal involvement of the individual members 
of the group is the key to this activity. Research con- 
ducted during the past two decades strongly supports the 
view that group processes may be the most effective means 
for developing or modifying attitudes and behavior. 

Strasser (1964, p. 61) emphasized the fact that since one of the 

principal objectives of accident prevention and safety programming is 

the modification of human behavior to eliminate the possibility of 

accidents, the education efforts of school and society must be care- 

fully planned and developed. Use of methods which have been found to 

be ineffective, such as logic, admonition and exhortation, and fear 

should be replaced by methods which hold greater promise of success. 

Blair, Jones and Simpson (1965, p. 222) suggested that the follow- 

ing points for an effective program for modifying attitudes through a
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planned learning experience: 

1. Know what the students’ attitudes are. 

2. Use group processes. 

3. Give first hand experience rather than reading or 
lecturing. 

4. Let students believe the attitudes are their own, 
original ideas. 

Safety performance, like all other performance, is a function of 

the interaction between the person and the environmental factors. The 

achievement of a "safe" environment rests on certain characteristics of 

persons at all levels in the industrial enterprise (Schroder, 1970, 

p. 180). Consequently, consideration of attitude and attitude change 

in safety instruction is important. It can be maintained that the 

achievement of safety may be understood developmentally as the evolve- 

ment of more mature safety attitudes which are expressed in the search 

for safer environments and the reduction of unsafe behavioral acts 

(Schroder, 1970, p. 180). 

Adding to the thinking that human factors are the most important 

factors in accident prevention, Wolff (1976, p. 69) listed the follow- 

ing reasons why compliance with the Williams-Steiger Occupational Safety 

and Health Act of 1970 did not in itself assure a safe and healthful 

workplace: 

1. The OSHA standards do not and never can adequately cover 

every situation. 

2. The unsafe act remains the most important single factor con- 

tributing to accident experience.
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The responsibility for safety does not lie with the worker alone. 

The physical environment in which the individual works, the social 

environment of the workplace, the expectations of the supervisors, and 

the overall organizational milieu have substantial effects on the behav- 

ior of the worker (Margolis and Kroes, 1975). 

Environmental Factors in Accident Prevention 

A safe environment is an essential part of the school safety edu- 

cation program (Bonfadini, 1975, p. 164). A safe environment will exist 

if hazards are discovered and corrected through regular and frequent 

inspections by school personnel--administrators, teachers, and students. 

Safety inspections are to determine if everything is satisfactory in 

terms of established standards. According to Moon (1975, p. 31), recent 

safety legislation and court cases concerning teacher liability make it 

imperative that more emphasis be given to the safety features of the 

facility. 

The Williams-Steiger Occupational Safety and Health Act of 1970 

The Williams-Steiger Occupational Safety and Health Act of 1970 

(OSHA) has been heralded as the single largest step in safety in the 

history of America (Petersen, 1975, p. 113). The underlying thrust of 

OSHA is to bring the physical conditions of American industry up to a 

level dictated by the standards. The Act requires safe and healthful 

working conditions for all workers except those employed by federal, 

State, and municipal governments (U.S. Department of Labor, Occupational 

Safety, and Health Administration, 1972). However, since state plans 

for the management of their own safety and health programs for state and
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municipal employees must incorporate the provisions of the Act, it may 

be said that this Act applies to virtually the total working environment. 

The purpose of OSHA is: 

To assure, so far as possible, every working man and woman, 
in the nation safe and healthful working conditions and to 
preserve our human resources (U.S. Department of Labor, 
Occupational Safety, and Health Administration, 1975, p. 1). 

Williams (1975, p. 1) and Entorf (1972, p. 51) are representative of 

the educators who proclaim that the passage of OSHA gave added impetus 

to the organized accident prevention program conducted in the school 

laboratories of the total educational system, 

An analysis of the Williams-Steiger Occupational Safety and Health 

Act of 1970 made by Butcher (1975, p. 242) led to the conclusion that 

the terms "employer" and "commerce" in the Act may be interpreted to 

include employees in non-governmental education institutions. School 

laboratories are indirectly covered through the State plans. Students 

are potential employers and employees who will eventually be subject to 

the Act. According to Butcher, this places a burden on the teacher to 

make certain that the physical conditions of the laboratories comply 

with the occupational safety and health standards, that he/she set a 

proper example and that he/she indoctrinate students in all phases of 

maintaining safe and healthful conditions using only safe working pro- 

cedures. 

A National Institute for Occupational Safety and Health was 

established primarily for research and educational functions. Authori- 

zation was given for the following functions (Butcher, 1975, p. 242): 

1. To develop and establish recommended job safety and 
health standards,
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2. To conduct research and experimental programs for 
developing criteria for standards, 

3. To publish an annual list of all know toxic sub- 
stances and the concentrations at which toxicity is 
known to occur. 

The focal point of OSHA is the lists of safety and health standards. 

A comprehensive compliance program features two parts: (1) employers 

are urged to comply with standards voluntarily; (2) OSHA's trained 

compliance officers inspect workplaces to assure employer compliance 

with standards. The Act facuses on training and promoting consciousness 

of good safety and health among all members of the work force. Publi- 

cations of the OSHA standards and general and technical materials on 

job safety and health are made available. The Act authorizes training 

programs to teach employers and employees about the proper use of ade~ 

quate safety and health equipment and how to recognize and avoid unsafe 

work practices. 

According to Storm (1976, p. 135) industrial education teachers 

have two basic responsibilities in connection with the Act. They must 

(1) operate their laboratories in compliance with the federal guide- 

lines,’ and (2) they must make their Students aware of the Act and pre- 

pare them to function within the guidelines, 

Research on Selected Environmental Factors in Safety 

Research on the effects of environmental factors on safety atti- 

tudes and performance is limited. Studies on color and noise are pre- 

sented here as indications of the type of research needed in industrial 

arts education. 

An experimental study conducted for the Pittsburgh Plate Glass
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Company by the Psychological Laboratory of the Johns Hopkins Univer- 

sity Institute for Cooperative Research measured the attitudes and 

physical reactions of their students exposed to planned color in 

their school environment against reactions of pupils exposed to con- 

ventional color environments. It was found that color affects scholas- 

tic achievement to a greater degree than it does behavior traits in 

elementary school children. Conclusions regarding the effects of 

color on junior high students were hampered by numerous uncontrolled 

variables such as physical growth spurts of youth at that age (Strong, 

1975, p. 36). Pendered (1975, p. 36) also reported that the potential 

of a colorful environment at the secondary level, especially in the 

case of school laboratories, is an unknown factor. 

Noise, as an environmental hazard for workers, has received 

increased concern. Ramp, Johnson, and McLuckie (1975, pp. 107-112) 

reported that noise surveys of construction, manufacturing, farming, 

mining, transportation, and other operations reveal that potentially 

harmful exposure conditions affect millions of workers. 

Noise in the work environment may: (1) degrade hearing, (2) mask 

reception of desired sounds, (3) heighten emotions and physiological 

activity, (4) disrupt concentration, and (5) otherwise hinder job 

efficiency on safety (U.S. Department of Health, Education,and Welfare, 

1972, p. iv-16). 

Hicks (1973) reported an investigation of noise pollution in 

industrial education laboratories which found that a potential health 

and safety hazard does in fact exist in industrial education facilities.



20 

After surveying all instructors of woods and metals in Utah and testing 

the actual environmental noise levels in 30 randomly selected labora- 

tories, Hicks concluded that: 

1. A potential safety and health hazard exists with noise 
pollution within the industrial education facilities. 

2. Many members of the profession are not fully informed 
about the new legislation on safety and health standards. 

3. Most laboratories are in compliance with OSHA noise 
Standards; however, many do exceed the maximum allowable 
limits. 

4. Under stringent OSHA compliance, certain curriculum 
alterations would have to be initiated. 

5. There is no apparent connection between those labora~ 
tories which were in violation to OSHA noise standards 
and the composition of size and construction materials. 

6. The opinions of the teachers from the field do not neces- 
sarily reflect the actual measured conditions of the 
environmental noise exposures. 

7. The din of noise produced around machinery must not be 
considered a problem relevant only to industry. The 
usage of machinery in educational settings places the 
same potential for occupational hearing impairment into 
the educational laboratory. 

Safety in the School Laboratory Environment 

Williams (1963, p. 37) pointed out that the physical condition of 

the shop combined with the attitude displayed by the teacher provides 

a cogent learning situation for students. The fact that the laboratory 

environment is managed from a safety point of view testifies in a con- 

crete way that safety is considered to be of great importance. 

The passage of the OSHA regulations stimulated considerable interest 

in checklists and handbooks designed to assist industrial arts education 

teachers in interpreting and meeting the regulations. Laboratory and
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shop safety checklists have been prepared by many school systems, organi- 

zations, and individuals; however, only four such checklists will be 

discussed here. 

The National Standard School Shop Inspection Check List is one of 

the very commonly used laboratory checklists. It was developed by the 

Joint Safety Committee and the National Safety Council in response to a 

recommendation of the 1949 President's Conference on Occupational Safety. 

The inspection check list is promoted as an objective inspection pro- 

cedure for the school laboratory. There are nine categories for inspec- 

tion: (A) General Physical Condition, (B) Housekeeping, (C) Equipment, 

(D) Electrical Installation, (E) Gas, (F) Personal Protection, (G) In- 

struction, (H) Accident Prevention and (I) First Aid. The checking 

procedure requires the checker to indicate the degree to which each 

standard is met by checking S - Satisfactory (needs no attention), 

A - Acceptable (needs some attention, U - Unsatisfactory (needs 

immediate attention). Space is provided for comments (National Safety 

Council, 1976). The National Standard School Shop Safety Inspection 

. Check List has been criticized for the amount of subjective responses 

which may be given by the teacher, although it is called the most objec- 

tive inspection instrument available today (Rivell, 1975, p. 175). 

The Laboratory Safety Evaluation Form was developed by trade and 

industrial instructors, industrial arts instructors, and a safety com— 

mittee for Prince William County Public Schools in Manassas, Virginia. 

It was published in the 24th yearbook of the American Council on Indus~ 

trial Arts Teacher Education (1975). The form included human safety, 

materials, storage and handling, physical facilities, machines, and
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tools. This form differed from the others in that the largest single 

emphasis area is personal protection; 53 items are included in this 

category as opposed to ten items in this category on the Shop Safety 

Check List and 16 items in this category on the National School Shop 

Safety Inspection Check List. Checking procedures require the checker 

to indicate § = Satisfactory (needs no attention) or U - Unsatisfactory 

(needs immediate attention). Space for recommendations is provided 

for each item. A Not Applicable (NA) category is also provided (Moon, 

1975, pp. 164-179). 

The April 1972 issue of School Shop carried a Shop Safety Check 

List which was composed of information from the New Jersey, Ohio, and 

Florida State Departments of Education, and the National Standard School 

Shop Safety Inspection Check List. The major categories included were: 

General Conditions, Housekeeping, Equipment, Electrical, Gas, Personal 

Protection, Accident Records, First Aid, and space for recommendations 

for improvements of weak safety areas in the laboratory. Checking pro- 

cedures require the teacher to check "Yes" or "No" to each item. The 

purpose of the check list was to allow the instructor to measure the 

relative safety of the shop, and to remind instructors that periodic 

and regular inspections of the laboratory are essential to student and 

instructor safety (School Shop, 1972, p. 85). 

The fourth check list/guide presented here was prepared as a result 

of the passage of the Occupational Safety and Health Act. According to 

Bell, Bonfadini, and Good (1975, p. 1), the voluminous publications 

growing out of the OSHA standards and regulatory functions have caused 

most teachers and supervisors to "throw up their hands" in
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�f�r�u�s�t�r�a�t�i�o�n�.� �T�h�e� �g�u�i�d�e� �d�e�v�e�l�o�p�e�d� �b�y� �B�e�l�l� �a�n�d� �o�t�h�e�r�s� �a�t�t�e�m�p�t�e�d� �t�o� �i�d�e�n�-� 

�t�i�f�y� �a�n�d� �c�o�m�p�i�l�e� �i�n� �a� �g�u�i�d�e�b�o�o�k� �t�h�o�s�e� �c�o�m�p�o�n�e�n�t�s� �o�f� �O�S�H�A� �m�a�t�e�r�i�a�l�s� 

�w�h�i�c�h� �a�r�e� �n�e�e�d�e�d� �b�y� �e�d�u�c�a�t�o�r�s�.� �I�t� �w�a�s� �o�r�g�a�n�i�z�e�d� �i�n�t�o� �t�h�r�e�e� �m�a�j�o�r� 

�s�e�c�t�i�o�n�s�:� �I� �-� �O�c�c�u�p�a�t�i�o�n�a�l� �S�a�f�e�t�y� �a�n�d� �H�e�a�l�t�h� �S�t�a�n�d�a�r�d�s�,� �I�I� �-� �G�e�n�e�r�a�l� 

�S�a�f�e�t�y�,� �a�n�d� �I�I�I� �-� �C�o�l�o�r� �C�o�d�i�n�g�,� �M�a�c�h�i�n�e� �S�a�f�e�t�y�.� 

�S�e�c�t�i�o�n� �I� �w�a�s� �o�r�g�a�n�i�z�e�d� �a�s� �f�o�l�l�o�w�s�:� 

�S�u�b�p�a�r�t� �D� �-� �W�a�l�k�i�n�g�-�W�o�r�k�i�n�g� �S�u�r�f�a�c�e�s� 

�S�u�b�p�a�r�t� �G� �-� �O�c�c�u�p�a�t�i�o�n�a�l� �H�e�a�l�t�h� �a�n�d� �E�n�v�i�r�o�n�m�e�n�t�a�l� �C�o�n�t�r�o�l� 

�S�u�b�p�a�r�t� �H�  �� �H�a�z�a�r�d�o�u�s� �M�a�t�e�r�i�a�l�s� 

�S�u�b�p�a�r�t� �I� �-� �P�e�r�s�o�n�a�l� �P�r�o�t�e�c�t�i�v�e� �E�q�u�i�p�m�e�n�t� 

�S�u�b�p�a�r�t� �J� �-� �G�e�n�e�r�a�l� �E�n�v�i�r�o�n�m�e�n�t� 

�S�u�b�p�a�r�t� �L� �-� �F�i�r�e� �P�r�o�t�e�c�t�i�o�n� 

�S�u�b�p�a�r�t� �O� �-� �M�a�c�h�i�n�e�r�y� �a�n�d� �M�a�c�h�i�n�e� �G�u�a�r�d�i�n�g� 

�S�u�b�p�a�r�t� �P� �~� �H�a�n�d� �a�n�d� �P�o�r�t�a�b�l�e� �P�o�w�e�r�e�d� �T�o�o�l�s� �a�n�d� �O�t�h�e�r� 
�H�a�n�d�-�H�e�l�d� �E�q�u�i�p�m�e�n�t� 

�S�e�c�t�i�o�n� �I�I� �o�f� �t�h�e� �g�u�i�d�e� �i�n�c�l�u�d�e�d�:� �S�a�f�e�t�y� �R�e�s�p�o�n�s�i�b�i�l�i�t�i�e�s�,� �L�i�a�-� 

�b�i�l�i�t�y�,� �L�i�a�b�i�l�i�t�y� �I�n�s�u�r�a�n�c�e�,� �C�a�u�s�e�s� �o�f� �A�c�c�i�d�e�n�t�s� �a�n�d� �P�r�o�v�i�d�i�n�g� �f�o�r� 

�S�a�f�e�t�y�.� �S�e�c�t�i�o�n� �I�I�I� �o�f� �t�h�e� �g�u�i�d�e� �i�n�c�l�u�d�e�s�:� �M�a�c�h�i�n�e� �C�o�l�o�r� �C�o�d�e�s�,� 

�S�a�f�e�t�y� �R�u�l�e�s� �a�n�d� �L�a�b�o�r�a�t�o�r�y� �S�a�f�e�t�y� �E�v�a�l�u�a�t�i�o�n� �F�o�r�m�s�.� 

�T�h�i�s� �g�u�i�d�e�/�c�h�e�c�k�l�i�s�t� �w�a�s� �d�i�f�f�e�r�e�n�t� �f�r�o�m� �o�t�h�e�r�s� �i�n� �t�h�a�t� �i�t� �c�a�r�r�i�e�d� 

�a� �s�e�c�t�i�o�n� �o�n� �p�r�o�v�i�d�i�n�g� �f�o�r� �s�a�f�e�t�y� �a�n�d� �s�a�f�e�t�y� �r�e�s�p�o�n�s�i�b�i�l�i�t�i�e�s� �a�n�d� �l�i�a�-� 

�b�i�l�i�t�y�.� �T�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e� �d�e�s�i�g�n�e�d� �s�p�e�c�i�f�i�c�a�l�l�y� �f�o�r� �t�h�i�s� �s�t�u�d�y� �w�a�s� 

�b�a�s�e�d� �i�n� �p�a�r�t� �o�n� �t�h�i�s� �g�u�i�d�e�/�c�h�e�c�k�l�i�s�t�.� 

�I�n�s�p�e�c�t�i�o�n� �c�h�e�c�k�l�i�s�t�s� �a�r�e� �i�m�p�o�r�t�a�n�t�,� �a�c�c�o�r�d�i�n�g� �t�o� �R�i�v�e�l�l� �(�1�9�7�5�,� 

�p�.� �1�5�7�)� �b�e�c�a�u�s�e� �t�h�e� �s�a�f�e�t�y� �i�n�s�p�e�c�t�i�o�n� �i�s� �t�h�e� �b�e�d�r�o�c�k� �o�f� �t�h�e� �s�a�f�e�t�y� 
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�a�c�c�i�d�e�n�t�-�f�r�e�e� �w�o�r�k�e�r�s�,� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t� �m�u�s�t� �b�e� �f�r�e�e� �f�r�o�m� �a�c�c�i�d�e�n�t�-� 

�p�r�o�d�u�c�i�n�g� �c�o�n�d�i�t�i�o�n�s� �a�n�d�,� �(�2�)� �t�h�e� �w�o�r�k�e�r� �m�u�s�t� �p�e�r�f�o�r�m� �h�i�s�/�h�e�r� �d�u�t�i�e�s� 

�a�n�d� �r�e�s�p�o�n�s�i�b�i�l�i�t�i�e�s� �i�n� �a� �m�a�n�n�e�r� �t�h�a�t� �p�r�e�c�l�u�d�e�s� �t�h�e� �o�c�c�u�r�r�e�n�c�e� �o�f� �a�n� 

�a�c�c�i�d�e�n�t�.� 

�T�h�e� �h�a�n�d�b�o�o�k� �w�a�s� �a�n�o�t�h�e�r� �t�y�p�e� �o�f� �a�i�d� �p�r�e�p�a�r�e�d� �i�n� �t�h�e� �a�r�e�a� �o�f� 

�e�n�v�i�r�o�n�m�e�n�t�a�l� �s�a�f�e�t�y� �t�o� �a�s�s�i�s�t� �t�e�a�c�h�e�r�s�.� �S�h�a�s�h�a�c�k� �(�1�9�7�4�)� �o�f� �t�h�e� �D�e�p�a�r�t�-� 

�m�e�n�t� �o�f� �V�o�c�a�t�i�o�n�a�l� �a�n�d� �T�e�c�h�n�i�c�a�l� �E�d�u�c�a�t�i�o�n� �a�t� �t�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �I�l�l�i�n�o�i�s�,� 

�U�r�b�a�n�a�-�C�h�a�m�p�a�i�g�n�,� �c�o�m�p�i�l�e�d� �a� �d�o�c�u�m�e�n�t� �e�n�t�i�t�l�e�d� �O�S�H�A� �H�a�n�d�b�o�o�k� �f�o�r� �V�o�c�a�-� 

�t�i�o�n�a�l� �a�n�d� �T�e�c�h�n�i�c�a�l� �T�e�a�c�h�e�r�s�.� �T�h�e� �h�a�n�d�b�o�o�k� �f�e�a�t�u�r�e�d� �a�n� �i�n�s�p�e�c�t�i�o�n� 

�c�h�e�c�k�l�i�s�t� �f�o�r� �g�e�n�e�r�a�l� �s�h�o�p�,� �a�s� �w�e�l�l� �a�s� �m�o�r�e� �d�e�t�a�i�l�e�d�,� �i�n�d�i�v�i�d�u�a�l�i�z�e�d� 

�c�h�e�c�k�l�i�s�t�s� �f�o�r� �a�u�t�o�m�o�t�i�v�e�,� �d�r�a�f�t�i�n�g�,� �e�l�e�c�t�r�i�c�i�t�y�,� �e�l�e�c�t�r�o�n�i�c�s�,� �f�o�u�n�d�r�y�,� 

�g�r�a�p�h�i�c� �c�o�m�m�u�n�i�c�a�t�i�o�n�s�,� �m�a�c�h�i�n�e� �s�h�e�e�t� �m�e�t�a�l�,� �s�m�a�l�l� �e�n�g�i�n�e�s�,� �w�e�l�d�i�n�g� �a�n�d� 

�w�o�o�d�w�o�r�k�i�n�g� �f�a�c�i�l�i�t�i�e�s�.� �S�a�m�p�l�e� �f�o�r�m�s� �f�o�r� �r�e�c�o�r�d� �k�e�e�p�i�n�g� �a�n�d� �a�c�c�i�d�e�n�t� 

�r�e�p�o�r�t�i�n�g� �w�e�r�e� �i�n�c�l�u�d�e�d� �a�t� �t�h�e� �e�n�d� �o�f� �t�h�e�s�e� �s�e�c�t�i�o�n�s�,� �a�s� �w�e�l�l� �a�s� �a� �t�i�m�e�-� 

�t�a�b�l�e� �f�o�r� �p�u�t�t�i�n�g� �t�h�e�m� �i�n�t�o� �p�r�a�c�t�i�c�e�.� �A�n� �e�x�t�e�n�s�i�v�e� �l�i�s�t� �o�f� �i�n�s�t�r�u�c�t�i�o�n�a�l� 

�r�e�f�e�r�e�n�c�e�s� �w�a�s� �i�n�c�l�u�d�e�d�.� 

�L�u�k�e� �(�1�9�7�4�)� �d�e�v�e�l�o�p�e�d� �a� �h�a�n�d�b�o�o�k� �f�o�r� �t�h�e� �U�t�a�h� �S�t�a�t�e� �B�o�a�r�d� �o�f� 

�E�d�u�c�a�t�i�o�n� �w�h�i�c�h� �w�a�s� �e�n�t�i�t�l�e�d�.�S�a�f�e�t�y�:� �R�e�c�o�m�m�e�n�d�a�t�i�o�n�s� �a�n�d� �O�S�H�A� �S�t�a�n�d�a�r�d�s�.� 

�T�h�e� �d�o�c�u�m�e�n�t� �i�n�c�l�u�d�e�d� �a�n� �a�b�r�i�d�g�m�e�n�t� �o�f� �s�e�l�e�c�t�e�d� �O�S�H�A� �s�t�a�n�d�a�r�d�s� �a�s� �w�e�l�l� 

�a�s� �f�o�r�n�s�,� �p�o�s�t�e�r�s�,� �a�n�d� �o�t�h�e�r� �s�a�f�e�t�y� �a�n�d� �l�a�b�o�r� �l�a�w�s� �w�h�i�c�h� �m�i�g�h�t� �a�f�f�e�c�t� 

�s�c�h�o�o�l� �l�a�b�o�r�a�t�o�r�i�e�s�.� 

�A� �t�h�i�r�d� �r�e�p�r�e�s�e�n�t�a�t�i�v�e� �h�a�n�d�b�o�o�k� �r�e�p�o�r�t�e�d� �b�y� �B�e�l�l� �(�1�9�7�2�)� �w�a�s� 

�d�e�v�e�l�o�p�e�d� �b�y� �t�h�e� �D�e�p�a�r�t�m�e�n�t� �o�f� �E�d�u�c�a�t�i�o�n� �o�f� �t�h�e� �s�t�a�t�e� �o�f� �H�a�w�a�i�i� �a�n�d� 

�e�n�t�i�t�l�e�d� �I�n�d�u�s�t�r�i�a�l� �E�d�u�c�a�t�i�o�n� �S�a�f�e�t�y� �I�n�s�t�r�u�c�t�i�o�n�a�l� �G�u�i�d�e�.� �I�t� �c�o�v�e�r�e�d� 

�t�e�a�c�h�e�r� �a�n�d� �s�t�u�d�e�n�t� �s�a�f�e�t�y� �r�e�s�p�o�n�s�i�b�i�l�i�t�i�e�s�,� �i�n�s�t�r�u�c�t�i�o�n�s� �a�n�d� �e�x�a�m�i�n�a�-� 

�t�i�o�n�s� �f�o�r� �f�a�c�i�l�i�t�y� �a�n�d� �e�q�u�i�p�m�e�n�t� �s�a�f�e�t�y�,� �t�e�x�t� �o�f� �t�h�e� �s�a�f�e�t�y� �r�e�g�u�l�a�t�i�o�n�s�,



�2�5� 

�f�o�r�m�s�,� �c�h�e�c�k�l�i�s�t�s�,� �a�n�d� �d�e�s�c�r�i�p�t�i�o�n�s� �o�f� �a�d�d�i�t�i�o�n�a�l� �s�a�f�e�t�y� �t�i�p�s� �a�n�d� 

�e�q�u�i�p�m�e�n�t�.� 

�M�u�l�t�i�p�l�e� �C�a�u�s�e� �C�o�n�c�e�p�t� �i�n� �A�c�c�i�d�e�n�t� �P�r�e�v�e�n�t�i�o�n� 

�S�a�f�e�t�y� �p�e�r�f�o�r�m�a�n�c�e� �i�s� �v�i�e�w�e�d� �b�y� �s�o�m�e� �w�r�i�t�e�r�s� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �t�h�e� 

�i�n�t�e�r�a�c�t�i�o�n� �b�e�t�w�e�e�n� �t�h�e� �p�e�r�s�o�n� �a�n�d� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t�a�l� �f�a�c�t�o�r�s�.� �A�c�c�i�d�e�n�t�s� 

�g�e�n�e�r�a�l�l�y� �r�e�s�u�l�t� �f�r�o�m� �a� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �h�u�m�a�n� �a�g�e�n�t�-�e�n�v�i�r�o�n�m�e�n�t�a�l� �f�a�c�t�o�r�s� 

�a�c�t�i�n�g� �i�n� �c�l�o�s�e� �i�n�t�e�r�w�o�v�e�n� �f�a�s�h�i�o�n� �(�T�h�y�g�e�r�s�o�n�,� �1�9�7�6�)�.� �B�a�l�t�z�e�r� �(�1�9�6�7�,� 

�p�.� �2�2�)� �w�r�o�t�e�:� 

�F�o�r� �y�e�a�r�s� �i�t� �w�a�s� �t�h�o�u�g�h�t� �t�h�a�t� �u�n�s�a�f�e� �a�c�t�s� �w�e�r�e� �r�e�s�p�o�n�s�i�b�l�e� 
�f�o�r� �a�b�o�u�t� �8�5� �p�e�r�c�e�n�t� �o�f� �a�l�l� �d�i�s�a�b�l�i�n�g� �i�n�j�u�r�i�e�s� �a�n�d� �u�n�s�a�f�e� 
�c�o�n�d�i�t�i�o�n�s� �a�c�c�o�u�n�t�e�d� �f�o�r� �t�h�e� �r�e�m�a�i�n�i�n�g� �1�5� �p�e�r�c�e�n�t�.� �N�o�w�,� 
�s�a�f�e�t�y� �m�e�n� �r�e�a�l�i�z�e� �t�h�e�r�e� �s�e�l�d�o�m� �i�s� �a� �c�l�e�a�r�-�c�u�t� �s�i�n�g�l�e� �c�a�u�s�e�.� 
�A�c�t�u�a�l�l�y�,� �b�o�t�h� �u�n�s�a�f�e� �c�o�n�d�i�t�i�o�n�s� �a�n�d� �u�n�s�a�f�e� �a�c�t�s� �a�r�e� �i�n�v�o�l�v�e�d� 
�i�n� �a�t� �l�e�a�s�t� �f�o�u�r� �o�u�t� �o�f� �f�i�v�e� �a�c�c�i�d�e�n�t�s�.� 

�P�e�t�e�r�s�e�n� �(�1�9�7�1�)� �h�a�s� �p�u�t� �f�o�r�t�h� �t�h�e� �i�d�e�a� �t�h�a�t� �t�h�e� �d�o�m�i�n�o� �t�h�e�o�r�y� �o�f� 

�H�e�i�n�r�i�c�h� �h�a�s� �b�e�e�n� �t�o�o� �n�a�r�r�o�w�l�y� �i�n�t�e�r�p�r�e�t�e�d�.� �T�h�e� �q�u�e�s�t�i�o�n�s� �a�r�e� �r�a�i�s�e�d�,� 

�"�W�h�e�n� �w�e� �i�d�e�n�t�i�f�y� �a�n� �a�c�t� �a�n�d�/�o�r� �c�o�n�d�i�t�i�o�n� �t�h�a�t� �'�c�a�u�s�e�d�'� �t�h�e� �a�c�c�i�d�e�n�t� 

�i�n� �t�h�e� �i�n�v�e�s�t�i�g�a�t�i�o�n� �p�r�o�c�e�d�u�r�e�s� �o�f� �t�o�d�a�y�,� �h�o�w� �m�a�n�y� �o�t�h�e�r� �c�a�u�s�e�s� �a�r�e� �w�e� 

�l�e�a�v�i�n�g� �u�n�m�e�n�t�i�o�n�e�d�?�"� �a�n�d� �"�W�h�e�n� �w�e� �r�e�m�o�v�e� �t�h�e� �u�n�s�a�f�e� �c�o�n�d�i�t�i�o�n� �t�h�a�t� �w�e� 

�i�d�e�n�t�i�f�y� �i�n� �o�u�r� �i�n�s�p�e�c�t�i�o�n�,� �h�a�v�e� �w�e� �r�e�a�l�l�y� �d�e�a�l�t� �w�i�t�h� �t�h�e� �c�a�u�s�e� �o�f� �t�h�e� 

�p�o�t�e�n�t�i�a�l� �a�c�c�i�d�e�n�t�?�"� �(�P�e�t�e�r�s�e�n�,� �1�9�7�1�,� �p�.� �1�3�)�.� 

�A�c�c�o�r�d�i�n�g� �t�o� �P�e�t�e�r�s�e�n�,� �i�t� �i�s� �k�n�o�w�n� �t�o�d�a�y� �t�h�a�t� �b�e�h�i�n�d� �e�v�e�r�y� �a�c�c�i�d�e�n�t� 

�t�h�e�r�e� �l�i�e� �m�a�n�y� �c�o�n�t�r�i�b�u�t�i�n�g� �f�a�c�t�o�r�s�,� �c�a�u�s�e�s�,� �a�n�d� �s�u�b�c�a�u�s�e�s�.� �T�h�e� �t�h�e�o�r�y� 

�o�f� �m�u�l�t�i�p�l�e� �c�a�u�s�a�t�i�o�n� �i�s� �t�h�a�t� �t�h�e�s�e� �f�a�c�t�o�r�s� �c�o�m�b�i�n�e� �t�o�g�e�t�h�e�r� �i�n� �r�a�n�d�o�m� 

�f�a�s�h�i�o�n�,� �c�a�u�s�i�n�g� �a�c�c�i�d�e�n�t�s�.� �I�n�v�e�s�t�i�g�a�t�i�o�n� �o�f� �a�c�c�i�d�e�n�t�s� �s�h�o�u�l�d� �i�d�e�n�t�i�f�y� 

�a�s� �m�a�n�y� �c�a�u�s�e�s� �a�s� �p�o�s�s�i�b�l�e�-�-�c�e�r�t�a�i�n�l�y� �m�o�r�e� �t�h�a�n� �o�n�e� �a�c�t� �o�r� �c�o�n�d�i�t�i�o�n�.



�2�6� 

�R�e�s�e�a�r�c�h� �o�n� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �i�n� 
�I�n�d�u�s�t�r�i�a�l� �A�r�t�s� �E�d�u�c�a�t�i�o�n� �L�a�b�o�r�a�t�o�r�i�e�s� 

�S�a�f�e�t�y� �i�n�s�t�r�u�c�t�i�o�n� �i�n� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �e�d�u�c�a�t�i�o�n� �i�s� �c�o�n�s�i�d�e�r�e�d� �a�n� 

�i�n�t�e�g�r�a�l� �p�a�r�t� �o�f� �t�h�e� �t�o�t�a�l� �p�r�o�g�r�a�m�.� �T�h�e� �o�p�i�n�i�o�n� �e�x�p�r�e�s�s�e�d� �b�y� �P�e�n�d�e�r�e�d� 

�(�1�9�7�5�,� �p�.� �3�9�)� �i�s� �t�y�p�i�c�a�l� �o�f� �t�h�a�t� �o�f� �M�a�n�y� �e�d�u�c�a�t�o�r�s�:� 

�T�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �p�o�s�i�t�i�v�e� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s� �c�a�n� �t�a�k�e� �p�l�a�c�e� 
�o�n�l�y� �i�n� �a� �s�a�f�e� �o�n�e� �[�e�n�v�i�r�o�n�m�e�n�t�]� �w�h�e�r�e� �s�a�f�e�t�y� �i�n�s�t�r�u�c�t�i�o�n� 
�r�e�c�e�i�v�e�s� �e�n�d�l�e�s�s� �e�m�p�h�a�s�i�s� �i�n� �b�o�t�h� �t�h�e�o�r�y� �a�n�d� �p�r�a�c�t�i�c�e�.� �T�h�e� 
�k�e�y�s�t�o�n�e�s� �o�f� �a� �s�o�u�n�d� �s�a�f�e�t�y� �e�d�u�c�a�t�i�o�n� �p�r�o�g�r�a�m� �a�r�e� �k�n�o�w�l�e�d�g�e�,� 
�s�k�i�l�l�,� �a�n�d� �a�t�t�i�t�u�d�e�s�,� �a�l�l� �o�f� �w�h�i�c�h� �m�u�s�t� �b�e� �d�e�v�e�l�o�p�e�d� �i�n� �a� 
�s�a�f�e� �e�n�v�i�r�o�n�m�e�n�t�.� �O�f� �c�o�u�r�s�e�,� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �k�n�o�w�l�e�d�g�e�,� 
�s�k�i�l�l�s�,� �a�n�d� �a�t�t�i�t�u�d�e�s� �c�a�n�n�o�t� �b�e� �c�o�n�s�i�d�e�r�e�d� �a�s� �s�e�p�a�r�a�t�e� �o�r� 
�i�s�o�l�a�t�e�d� �e�n�t�i�t�i�e�s�;� �e�a�c�h� �i�s� �a�n� �i�n�t�e�g�r�a�l� �p�a�r�t� �o�f� �s�a�f�e�t�y� �e�d�u�c�a�-� 
�t�i�o�n�.� �S�a�f�e�t�y� �a�t�t�i�t�u�d�e�s� �m�u�s�t� �b�e� �d�e�v�e�l�o�p�e�d� �c�o�n�c�u�r�r�e�n�t�l�y� �a�n�d� 
�s�i�m�u�l�t�a�n�e�o�u�s�l�y� �w�i�t�h� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �a�l�l� �o�t�h�e�r� �f�a�c�t�o�r�s�.� 

�T�h�e� �r�e�s�p�o�n�s�i�b�i�l�i�t�y� �f�o�r� �t�h�e� �p�r�o�g�r�a�m� �o�f� �s�a�f�e�t�y� �i�n�s�t�r�u�c�t�i�o�n� �r�e�s�t�s� 

�s�q�u�a�r�e�l�y� �u�p�o�n� �t�h�e� �s�h�o�u�l�d�e�r�s� �o�f� �t�h�e� �i�n�s�t�r�u�c�t�o�r�.� �L�i�t�t�l�e� �r�e�s�e�a�r�c�h�,� �h�o�w�-� 

�e�v�e�r�,� �i�s� �a�v�a�i�l�a�b�l�e� �w�h�i�c�h� �i�s� �d�e�s�i�g�n�e�d� �t�o� �a�s�s�i�s�t� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �e�d�u�c�a�t�i�o�n� 

�t�e�a�c�h�e�r�s� �i�n� �m�a�k�i�n�g� �d�e�c�i�s�i�o�n�s� �a�b�o�u�t� �b�e�s�t� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s�,� �m�a�t�e�-� 

�r�i�a�l�s�,� �a�n�d� �p�r�o�c�e�d�u�r�e�s� �t�o� �u�s�e� �i�n� �e�f�f�o�r�t�s� �t�o� �c�h�a�n�g�e� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s� �o�f� 

�s�t�u�d�e�n�t�s� �a�n�d�/�o�r� �t�o� �p�r�o�m�o�t�e� �s�a�f�e�t�y� �a�w�a�r�e�n�e�s�s� �a�n�d� �s�k�i�l�l�s�.� 

�R�e�s�e�a�r�c�h� �o�n� �S�a�f�e�t�y� �I�n�s�t�r�u�c�t�i�o�n�a�l� �S�t�r�a�t�e�g�i�e�s� 
� � 

 ��S�t�u�d�i�e�s� �i�n� �s�c�h�o�o�l� �l�a�b�o�r�a�t�o�r�y� �s�a�f�e�t�y� �h�a�v�e� �p�r�o�d�u�c�e�d� �i�n�c�o�n�c�l�u�s�i�v�e� 

�r�e�s�u�l�t�s� �o�n� �r�e�l�a�t�i�n�g� �a�t�t�i�t�u�d�e�s�,� �k�n�o�w�l�e�d�g�e�,� �p�e�r�s�o�n�a�l�i�t�y�,� �a�n�d� �s�a�f�e�t�y� �k�n�o�w�-� 

�l�e�d�g�e� �t�o� �s�a�f�e� �b�e�h�a�v�i�o�r� �o�f� �s�t�u�d�e�n�t�s�.� �L�i�n�h�a�r�d�t� �(�1�9�7�1�)� �r�e�p�o�r�t�e�d� �a� �s�t�u�d�y� 

�w�h�i�c�h� �c�o�m�p�a�r�e�d� �t�h�r�e�e� �m�e�t�h�o�d�s� �o�f� �t�e�a�c�h�i�n�g� �s�a�f�e�t�y� �i�n� �t�h�e� �s�h�o�p�:� �i�n�t�e�n�s�i�v�e� 

�i�n�s�t�r�u�c�t�i�o�n�a�l� �s�h�o�p� �s�a�f�e�t�y� �u�n�i�t�,� �s�e�r�i�e�s� �o�f� �s�a�f�e�t�y� �f�i�l�m�s�,� �a�n�d� �e�n�f�o�r�c�e�d� 

�s�h�o�p� �s�a�f�e�t�y�.� �T�h�e� �f�i�n�d�i�n�g�s� �o�f� �t�h�e� �s�t�u�d�y� �l�e�d� �L�i�n�h�a�r�d�t� �t�o� �c�o�n�c�l�u�d�e� �t�h�a�t� 

�a�l�t�h�o�u�g�h� �t�h�e� �c�o�n�v�e�n�t�i�o�n�a�l� �l�e�c�t�u�r�e� �d�e�m�o�n�s�t�r�a�t�i�o�n� �m�e�t�h�o�d� �o�f� �t�e�a�c�h�i�n�g� 

�s�h�o�p� �s�a�f�e�t�y� �h�a�s� �b�e�e�n� �u�s�e�d� �f�o�r� �a� �n�u�m�b�e�r� �o�f� �y�e�a�r�s�,� �t�h�i�s� �m�e�t�h�o�d� �d�i�d� �n�o�t



�2�7� 

�c�h�a�n�g�e� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s� �s�i�g�n�i�f�i�c�a�n�t�l�y� �a�n�d� �s�h�o�u�l�d� �b�e� �s�u�p�p�l�e�m�e�n�t�e�d� �w�i�t�h� 

�a�c�t�u�a�l� �a�c�c�i�d�e�n�t� �f�i�l�m�s�.� 

�L�i�n�h�a�r�d�t� �a�l�s�o� �f�o�u�n�d� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �c�o�r�r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� �m�e�c�h�a�n�i�c�a�l� 

�c�o�m�p�r�e�h�e�n�s�i�o�n� �a�n�d� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�,� �i�n�t�e�l�l�i�g�e�n�c�e� �a�n�d� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�,� 

�o�r� �m�e�c�h�a�n�i�c�a�l� �c�o�m�p�r�e�h�e�n�s�i�o�n� �a�n�d� �i�n�t�e�l�l�i�g�e�n�c�e�.� �A�d�d�i�t�i�o�n�a�l�l�y�,� �i�t� �w�a�s� 

�f�o�u�n�d� �t�h�a�t� �s�t�u�d�e�n�t�s� �w�o�r�k�i�n�g� �u�n�d�e�r� �s�t�r�i�c�t� �s�u�p�e�r�v�i�s�i�o�n� �d�i�d� �n�o�t� �m�a�i�n�t�a�i�n� 

�t�h�e�i�r� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �s�a�f�e�t�y� �a�f�t�e�r� �s�t�r�i�c�t� �s�u�p�e�r�v�i�s�i�o�n� �w�a�s� �r�e�m�o�v�e�d�.� 

�S�t�u�d�e�n�t�s �� �p�a�r�t�i�c�i�p�a�t�i�o�n� �i�n� �a�n� �i�n�t�e�n�s�i�v�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �s�h�o�p� �s�a�f�e�t�y� �u�n�i�t� 

�d�i�d� �n�o�t� �r�e�s�u�l�t� �i�n� �l�a�s�t�i�n�g� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e� �c�h�a�n�g�e� �(�L�i�n�h�a�r�d�t�,� �1�9�7�1�,� �p�.� 

�5�8�)�.� 

�A�t�t�e�m�p�t�s� �t�o� �c�h�a�n�g�e� �s�t�u�d�e�n�t�s �� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �s�a�f�e�t�y� �i�n� �a� �s�c�h�o�o�l� 

�l�a�b�o�r�a�t�o�r�y� �b�y� �f�o�r�c�i�n�g� �t�h�e� �w�e�a�r�i�n�g� �o�f� �p�r�o�t�e�c�t�i�v�e� �c�l�o�t�h�i�n�g� �p�r�o�d�u�c�e�d� �n�e�g�a�-� 

�t�i�v�e� �r�e�s�u�l�t�s� �i�n� �a� �s�t�u�d�y� �c�o�n�d�u�c�t�e�d� �b�y� �P�r�u�s�t� �(�1�9�6�4�)�.� �S�i�m�i�l�a�r� �r�e�s�u�l�t�s� 

�w�e�r�e� �r�e�p�o�r�t�e�d� �b�y� �S�c�h�a�e�f�e�r� �(�1�9�6�5�)� �w�h�o� �f�o�u�n�d� �t�h�a�t� �n�e�i�t�h�e�r� �u�s�i�n�g� �a�n� �i�n�s�t�r�u�c�-� 

�t�i�o�n�a�l� �f�i�l�m� �n�o�r� �f�o�r�c�i�n�g� �s�t�u�d�e�n�t�s� �t�o� �w�e�a�r� �s�a�f�e�t�y� �g�l�a�s�s�e�s� �m�a�d�e� �a� �s�i�g�n�i�f�i�-� 

�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �i�n� �s�t�u�d�e�n�t�s �� �a�t�t�i�t�u�d�e� �t�o�w�a�r�d� �w�e�a�r�i�n�g� �s�a�f�e�t�y� �g�l�a�s�s�e�s�.� 

�H�e�s�s� �(�1�9�6�9�)� �f�o�u�n�d� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �i�n� �s�t�u�d�e�n�t� �a�t�t�i�t�u�d�e� 

�o�r� �a�c�h�i�e�v�e�m�e�n�t� �f�o�r� �c�l�a�s�s�e�s� �t�a�u�g�h�t� �w�i�t�h� �t�h�e� �c�l�o�s�e�d� �l�o�o�p�,� �s�i�n�g�l�e� �c�o�n�c�e�p�t� 

�s�a�f�e�t�y� �f�i�l�m�s� �a�n�d� �t�h�a�t� �o�f� �c�l�a�s�s�e�s� �t�a�u�g�h�t� �w�i�t�h� �t�h�e� �l�e�c�t�u�r�e�-�d�e�m�o�n�s�t�r�a�t�i�o�n� 

�m�e�t�h�o�d�.� �T�h�e� �s�t�u�d�y� �e�v�a�l�u�a�t�e�d� �f�o�u�r� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �c�l�a�s�s�e�s� �o�n�:� �(�1�)� �s�a�f�e�t�y� 

�a�t�t�i�t�u�d�e�s� �a�n�d� �d�e�v�e�l�o�p�m�e�n�t�,� �(�2�)� �t�o�t�a�l� �i�n�i�t�i�a�l� �s�a�f�e�t�y� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� 

�r�e�t�e�n�t�i�o�n� �c�o�n�c�e�r�n�i�n�g� �s�i�x� �m�a�c�h�i�n�e� �s�a�f�e�t�y� �u�n�i�t�s�,� �(�3�)� �i�n�i�t�i�a�l� �s�a�f�e�t�y� 

�a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �r�e�t�e�n�t�i�o�n� �f�o�r� �e�a�c�h� �i�n�d�i�v�i�d�u�a�l� �s�a�f�e�t�y� �u�n�i�t�,� �(�4�)� �t�e�a�c�h�e�r� 

�r�a�t�e�d� �s�t�u�d�e�n�t� �d�e�v�e�l�o�p�e�d� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s�,� �a�n�d� �(�5�)� �i�n�d�e�p�e�n�d�e�n�t� �s�t�u�d�e�n�t� 

�f�i�l�m� �v�i�e�w�i�n�g� �f�r�e�q�u�e�n�c�i�e�s�.� �O�n�e� �h�u�n�d�r�e�d� �f�i�f�t�y� �m�a�l�e� �s�t�u�d�e�n�t�s� �w�e�r�e� �g�i�v�e�n� �a� 

�s�a�f�e�t�y� �a�t�t�i�t�u�d�e� �s�c�a�l�e� �a�n�d� �a� �c�o�m�p�r�e�h�e�n�s�i�v�e� �s�a�f�e�t�y� �a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �b�e�f�o�r�e
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�a�n�d� �a�f�t�e�r� �t�h�e� �e�x�p�e�r�i�m�e�n�t�a�l� �p�r�o�c�e�d�u�r�e�s�.� 

�I�n� �c�o�m�p�a�r�i�n�g� �t�h�e� �s�e�l�f�-�i�n�s�t�r�u�c�t�i�o�n�a�l� �a�p�p�r�o�a�c�h� �w�i�t�h� �t�h�e� �t�r�a�d�i�t�i�o�n�a�l� 

�a�p�p�r�o�a�c�h� �t�o� �t�e�a�c�h�i�n�g� �s�a�f�e�t�y� �i�n� �u�s�e� �o�f� �w�o�o�d�w�o�r�k�i�n�g� �m�a�c�h�i�n�e�s� �a�n�d� �t�o�o�l�s�,� 

�B�e�c�k�h�a�m� �(�1�9�6�9�)� �f�o�u�n�d� �t�h�e� �s�e�l�f�-�i�n�s�t�r�u�c�t�i�o�n�a�l� �a�p�p�r�o�a�c�h� �t�o� �b�e� �e�q�u�a�l� �t�o� �t�h�e� 

�t�r�a�d�i�t�i�o�n�a�l� �m�e�t�h�o�d� �i�n� �t�e�r�m�s� �o�f� �s�a�f�e�t�y� �b�e�h�a�v�i�o�r� �a�n�d� �i�n� �t�e�r�m�s� �o�f� �k�n�o�w�l�e�d�g�e� 

�o�f� �t�h�e� �w�o�o�d�w�o�r�k�i�n�g� �m�a�c�h�i�n�e� �o�r� �t�o�o�l�s�.� �T�h�i�s� �f�i�n�d�i�n�g� �w�a�s� �s�u�p�p�o�r�t�e�d� �b�y� �a� 

�s�t�u�d�y� �b�y� �K�a�s�s�a�y� �(�1�9�7�0�)�.� 

�C�o�n�c�e�r�n� �a�b�o�u�t� �t�h�e� �v�a�l�u�e� �o�f� �p�o�s�i�t�i�v�e� �i�n�s�t�r�u�c�t�i�o�n� �a�s� �O�p�p�o�s�e�d� �t�o� �n�e�g�a�-� 

�t�i�v�e� �i�n�s�t�r�u�c�t�i�o�n� �i�n� �s�a�f�e�t�y� �i�s� �f�o�u�n�d� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �l�i�t�e�r�a�t�u�r�e�.� �A�l�t�h�o�u�g�h� 

�t�h�e� �u�s�e� �o�f� �f�e�a�r� �i�s� �g�e�n�e�r�a�l�l�y� �d�i�s�c�o�u�r�a�g�e�d�,� �c�o�m�p�a�r�i�s�o�n� �o�f� �p�o�s�i�t�i�v�e� �a�n�d� 

�n�e�g�a�t�i�v�e� �i�n�s�t�r�u�c�t�i�o�n� �i�n� �l�a�b�o�r�a�t�o�r�y� �d�e�m�o�n�s�t�r�a�t�i�o�n�s� �c�o�n�d�u�c�t�e�d� �b�y� �L�a�R�u�e� 

�(�1�9�6�8�)� �d�i�d� �s�h�o�w� �t�h�a�t� �t�h�e� �d�r�a�m�a�t�i�c�a�l�l�y� �n�e�g�a�t�i�v�e� �t�e�a�c�h�i�n�g� �a�p�p�r�o�a�c�h� �m�a�y� �b�e� 

�a�s� �e�f�f�e�c�t�i�v�e� �i�n� �p�r�o�m�o�t�i�n�g� �i�n�i�t�i�a�l� �l�e�a�r�n�i�n�g� �a�n�d� �r�e�t�e�n�t�i�o�n� �a�s� �t�h�e� �t�r�a�d�i�-� 

�t�i�o�n�a�l�l�y� �p�o�s�i�t�i�v�e� �m�e�t�h�o�d�s� �o�f� �d�e�m�o�n�s�t�r�a�t�i�o�n�.� 

�N�i�c�h�o�l�s� �(�1�9�7�1�)� �c�o�n�d�u�c�t�e�d� �a� �c�o�m�p�l�e�x� �s�t�u�d�y� �o�f� �c�o�r�r�e�l�a�t�i�o�n� �a�m�o�n�g� 

�s�e�l�e�c�t�e�d� �p�s�y�c�h�o�l�o�g�i�c�a�l� �f�a�c�t�o�r�s� �a�n�d� �t�h�e� �u�n�s�a�f�e� �b�e�h�a�v�i�o�r� �o�f� �s�t�u�d�e�n�t�s� �i�n� 

�m�e�t�a�l�w�o�r�k�i�n�g�.� �T�h�e� �f�a�c�t�o�r�s� �s�t�u�d�i�e�d� �w�e�r�e�:� �s�p�a�t�i�a�l� �p�e�r�c�e�p�t�i�o�n�,� �m�e�c�h�a�n�i�c�a�l� 

�c�o�m�p�r�e�h�e�n�s�i�o�n�,� �a�t�t�i�t�u�d�e� �t�o�w�a�r�d� �s�a�f�e�t�y�,� �k�n�o�w�l�e�d�g�e� �o�f� �m�e�t�a�l�w�o�r�k�i�n�g�,� �a�n�d� 

�a�c�h�i�e�v�e�m�e�n�t� �i�n� �m�e�t�a�l�w�o�r�k�i�n�g�.� �T�h�e�s�e� �f�a�c�t�o�r�s� �w�e�r�e� �c�o�r�r�e�l�a�t�e�d� �w�i�t�h� �s�a�f�e� 

�p�e�r�f�o�r�m�a�n�c�e� �o�f� �s�t�u�d�e�n�t�s�.� 

�T�h�e� �f�o�l�l�o�w�i�n�g� �f�i�n�d�i�n�g�s� �w�e�r�e� �r�e�p�o�r�t�e�d�:� 

�1�.� �T�h�e�r�e� �w�a�s� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �c�o�r�r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� �t�h�e� �n�u�m�b�e�r� 
�o�f� �a�c�c�i�d�e�n�t�s� �i�n�c�u�r�r�e�d� �b�y� �s�t�u�d�e�n�t�s� �i�n� �m�e�t�a�l�w�o�r�k�i�n�g� �a�n�d� 
�t�h�e� �p�s�y�c�h�o�l�o�g�i�c�a�l� �f�a�c�t�o�r�s� �m�e�a�s�u�r�e�d�.� 

�2�.� �A� �l�o�w� �p�o�s�i�t�i�v�e� �c�o�r�r�e�l�a�t�i�o�n� �w�a�s� �o�b�t�a�i�n�e�d� �b�e�t�w�e�e�n� �t�h�e� 
�n�u�m�b�e�r� �o�f� �m�i�n�o�r� �i�n�j�u�r�i�e�s� �e�x�p�e�r�i�e�n�c�e�d� �b�y� �s�t�u�d�e�n�t�s� �a�n�d� 
�t�h�e�i�r� �k�n�o�w�l�e�d�g�e� �o�f� �m�e�t�a�l�w�o�r�k�i�n�g�.
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�T�h�e� �n�u�m�b�e�r� �o�f� �u�n�s�a�f�e� �a�c�t�s� �c�o�m�m�i�t�t�e�d� �b�y� �s�t�u�d�e�n�t�s� �w�a�s� 
�f�o�u�n�d� �t�o� �b�e� �n�e�g�a�t�i�v�e�l�y� �r�e�l�a�t�e�d� �t�o� �s�t�u�d�e�n�t�s�'� �a�c�h�i�e�v�e�m�e�n�t� 
�i�n� �m�e�t�a�l�w�o�r�k�i�n�g�.� �N�o� �s�i�g�n�i�f�i�c�a�n�t� �c�o�r�r�e�l�a�t�i�o�n� �w�a�s� �f�o�u�n�d� 
�b�e�t�w�e�e�n� �u�n�s�a�f�e� �a�c�t�s� �a�n�d� �t�h�e� �o�t�h�e�r� �p�s�y�c�h�o�l�o�g�i�c�a�l� �f�a�c�t�o�r�s� 
�e�x�a�m�i�n�e�d�.� 

�T�h�e� �a�b�i�l�i�t�y� �t�o� �p�e�r�c�e�i�v�e� �h�a�z�a�r�d�s� �w�a�s� �d�e�t�e�r�m�i�n�e�d� �t�o� �b�e� 
�p�o�s�i�t�i�v�e�l�y� �c�o�r�r�e�l�a�t�e�d� �w�i�t�h� �t�h�e�i�r� �e�x�p�e�r�i�e�n�c�e� �i�n� �m�e�t�a�l�-� 
�w�o�r�k�i�n�g�.� �T�h�i�s� �a�b�i�l�i�t�y� �d�i�d� �n�o�t� �s�e�e�m� �t�o� �b�e� �r�e�l�a�t�e�d� �t�o� 
�t�h�e� �o�t�h�e�r� �p�s�y�c�h�o�l�o�g�i�c�a�l� �f�a�c�t�o�r�s� �t�h�a�t� �w�e�r�e� �m�e�a�s�u�r�e�d�.� 

�S�t�u�d�e�n�t�s �� �a�s�p�i�r�a�t�i�o�n� �t�o� �b�e�h�a�v�e� �s�a�f�e�t�y� �w�a�s� �f�o�u�n�d� �t�o� �b�e� 
�p�o�s�i�t�i�v�e�l�y� �r�e�l�a�t�e�d� �w�i�t�h� �t�h�e�i�r� �m�e�a�s�u�r�e�d� �a�c�h�i�e�v�e�m�e�n�t� �i�n� 
�m�e�t�a�l�w�o�r�k�i�n�g� �a�n�d� �t�h�e�i�r� �a�b�i�l�i�t�y� �t�o� �p�e�r�c�e�i�v�e� �s�p�a�t�i�a�l� 
�r�e�l�a�t�i�o�n�s�h�i�p�s�.� 

�N�i�c�h�o�l�s� �(�1�9�7�1�,� �p�.� �1�0�2�)� �f�o�u�n�d� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �c�o�r�r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� �s�a�f�e�t�y� 

�a�s�p�i�r�a�t�i�o�n� �a�n�d� �i�n�t�e�l�l�i�g�e�n�c�e�,� �a�t�t�i�t�u�d�e�s�,� �o�r� �a�b�i�l�i�t�y� �t�o� �p�e�r�c�e�i�v�e� �h�a�z�a�r�d�s�.� 

�E�x�p�e�r�t� �O�p�i�n�i�o�n� �o�n� �S�a�f�e�t�y� �I�n�s�t�r�u�c�t�i�o�n�a�l� �S�t�r�a�t�e�g�i�e�s� 

�S�u�g�g�e�s�t�i�o�n�s� �o�n� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� �b�a�s�e�d� �o�n� �e�x�p�e�r�i�e�n�c�e� �a�r�e� 

�m�o�r�e� �a�b�u�n�d�a�n�t� �i�n� �t�h�e� �l�i�t�e�r�a�t�u�r�e� �t�h�a�n� �a�r�e� �s�u�g�g�e�s�t�i�o�n�s� �b�a�s�e�d� �o�n� �r�e�s�e�a�r�c�h�.� 

�W�i�l�l�i�a�m�s� �(�1�9�7�5�,� �p�.� �5�1�)� �l�i�s�t�e�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �o�b�j�e�c�t�i�v�e�s� �f�o�r� �t�e�a�c�h�e�r�s� 

�w�h�o� �h�a�v�e� �t�h�e� �p�r�i�m�a�r�y� �r�o�l�e� �f�o�r� �a�c�c�i�d�e�n�t� �p�r�e�v�e�n�t�i�o�n� �i�n� �t�h�e� �l�a�b�o�r�a�t�o�r�y�:� 

�1�.� �D�e�v�e�l�o�p� �a� �p�e�r�m�a�n�e�n�t� �s�a�f�e�t�y� �c�o�n�s�c�i�o�u�s�n�e�s�s� �i�n� �s�t�u�d�e�n�t�s� 
�t�h�r�o�u�g�h� �t�e�a�c�h�e�r� �e�x�a�m�p�l�e� �-� �a�l�w�a�y�s� �d�o�i�n�g� �t�h�i�n�g�s� �t�h�e� �s�a�f�e� 
�w�a�y�.� 

�T�e�a�c�h� �a�c�c�i�d�e�n�t� �p�r�e�v�e�n�t�i�o�n� �f�r�o�m� �a� �p�o�s�i�t�i�v�e� �a�p�p�r�o�a�c�h� 
�s�t�r�e�s�s�i�n�g� �t�h�e� �r�i�g�h�t� �w�a�y� �t�o� �p�e�r�f�o�r�m� �a�n� �o�p�e�r�a�t�i�o�n�.� 

�D�e�v�e�l�o�p� �i�n� �e�a�c�h� �s�t�u�d�e�n�t� �a� �s�e�n�s�e� �o�f� �r�e�s�p�o�n�s�i�b�i�l�i�t�y� �f�o�r� 
�h�i�s� �o�w�n� �s�a�f�e�t�y� �a�n�d� �t�h�a�t� �o�f� �o�t�h�e�r�s�.� 

�H�e�l�p� �s�t�u�d�e�n�t�s� �u�n�d�e�r�s�t�a�n�d� �t�h�a�t� �t�h�e� �e�f�f�e�c�t�i�v�e� �w�a�y�s� �o�f� 
�d�o�i�n�g� �t�h�i�n�g�s� �a�r�e� �t�h�e� �s�a�f�e� �w�a�y�s� �o�f� �d�o�i�n�g� �t�h�i�n�g�s�.� 

�H�e�l�p� �s�t�u�d�e�n�t�s� �r�e�c�o�g�n�i�z�e� �s�i�t�u�a�t�i�o�n�s� �i�n�v�o�l�v�i�n�g� �h�a�z�a�r�d�s�.� 

�H�e�l�p� �s�t�u�d�e�n�t�s� �l�e�a�r�n� �s�a�f�e�t�y� �p�r�a�c�t�i�c�e�s� �f�o�r� �u�s�e� �i�n� �m�e�e�t�- �� 
�i�n�g� �t�h�e�i�r� �o�w�n� �d�a�y� �t�o� �d�a�y� �a�c�t�i�v�i�t�i�e�s�.� 

�D�e�v�e�l�o�p�i�n�g� �a�n� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �t�h�e� �r�e�a�l� �p�r�o�b�l�e�m�s� �i�n�v�o�l�v�e�d�,� �t�h�e� 

�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �t�h�e� �s�t�u�d�e�n�t�s�,� �a�n�d� �t�h�e� �n�e�e�d� �f�o�r� �r�e�l�e�v�a�n�c�e� �w�a�s� �a



�3�0� 

�c�o�n�t�i�n�u�i�n�g� �t�h�e�m�e� �i�n� �a�r�t�i�c�l�e�s� �d�e�s�i�g�n�e�d� �f�o�r� �t�e�a�c�h�e�r�s�.� �K�e�r�r� �(�1�9�6�9�)� �m�a�i�n�-� 

�t�a�i�n�e�d� �t�h�a�t� �a�t�t�i�t�u�d�e� �m�o�t�i�v�a�t�i�o�n� �s�h�o�u�l�d� �b�e� �t�h�e� �m�o�s�t� �i�m�p�o�r�t�a�n�t� �d�i�r�e�c�t�i�o�n� 

�i�n� �s�a�f�e�t�y� �i�n�s�t�r�u�c�t�i�o�n� �f�o�r� �t�h�e� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �t�e�a�c�h�e�r�.� �A�d�d�r�e�s�s�i�n�g� 

�s�h�o�p� �a�n�d� �l�a�b�o�r�a�t�o�r�y� �s�a�f�e�t�y� �i�n� �t�h�e� �i�n�n�e�r�-�c�i�t�y� �s�c�h�o�o�l�,� �K�e�r�r� �s�u�g�g�e�s�t�e�d� 

�t�h�a�t� �c�o�n�c�e�p�t�s� �o�f� �s�a�f�e�t�y� �a�n�d� �s�a�f�e� �p�r�a�c�t�i�c�e�s� �e�m�e�r�g�e� �f�r�o�m� �p�a�t�t�e�r�n�s� �o�f� 

�a�t�t�i�t�u�d�e� �m�o�t�i�v�a�t�i�o�n�,� �r�e�l�e�v�a�n�c�e�,� �a�n�d� �a�n� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �t�h�e� �f�a�c�t�o�r�s� 

�t�h�a�t� �m�i�g�h�t� �c�o�n�t�r�i�b�u�t�e� �t�o� �a�c�c�i�d�e�n�t�s�.� �T�e�a�c�h�e�r�s� �s�h�o�u�l�d� �b�e� �e�s�p�e�c�i�a�l�l�y� �c�o�n�-� 

�c�e�r�n�e�d� �a�b�o�u�t� �s�a�f�e�t�y� �i�n�s�t�r�u�c�t�i�o�n� �o�r� �a�c�c�i�d�e�n�t� �p�r�e�v�e�n�t�i�o�n� �p�r�o�g�r�a�m�s� �f�o�r� �t�h�e� 

�n�o�n�r�e�a�d�e�r�.� �T�e�c�h�n�i�q�u�e�s� �m�u�s�t� �b�e� �a�d�a�p�t�e�d� �t�o� �t�h�e� �n�e�e�d�s� �o�f� �t�h�e� �s�t�u�d�e�n�t�.� 

�J�o�n�e�s� �(�1�9�6�9�,� �p�.� �1�6�8�)� �l�i�s�t�e�d� �a� �d�i�f�f�e�r�e�n�t� �s�e�t� �o�f� �p�r�o�b�l�e�m�s� �r�e�l�a�t�i�n�g� 

�t�o� �a�c�c�i�d�e�n�t� �p�r�e�v�e�n�t�i�o�n� �i�n� �t�h�e� �s�h�o�p�s� �a�n�d� �l�a�b�o�r�a�t�o�r�i�e�s� �o�f� �i�n�n�e�r�-�c�i�t�y� 

�s�c�h�o�o�l�s� �w�h�i�c�h� �c�o�m�p�l�i�c�a�t�e�s� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�o�g�r�a�m�.� �J�o�n�e�s�'� �l�i�s�t� 

�i�n�c�l�u�d�e�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �p�o�i�n�t�s�:� 

�l�.� �L�a�c�k� �o�f� �i�n�t�e�r�e�s�t� �o�r� �m�i�s�u�n�d�e�r�s�t�a�n�d�i�n�g� �b�e�t�w�e�e�n� �t�h�e� �c�o�u�n�s�e�l�o�r�s� 
�a�n�d� �t�h�e� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �t�e�a�c�h�e�r�s� �r�e�s�u�l�t�i�n�g� �i�n� �t�h�e� �e�n�r�o�l�l�-� 
�m�e�n�t� �o�f� �d�i�s�i�n�t�e�r�e�s�t�e�d� �a�n�d� �p�o�o�r�l�y� �q�u�a�l�i�f�i�e�d� �s�t�u�d�e�n�t�s� �i�n� 
�l�a�b�o�r�a�t�o�r�y� �a�n�d� �s�h�o�p� �c�l�a�s�s�e�s�.� 

�2�.� �O�v�e�r�c�r�o�w�d�i�n�g� �i�n� �t�h�e� �l�a�b�o�r�a�t�o�r�i�e�s�.� 

�3�.� �H�a�v�i�n�g� �t�o� �w�o�r�k� �w�i�t�h� �m�a�c�h�i�n�e�r�y� �a�n�d� �t�o�o�l�s� �t�h�a�t� �a�r�e� �p�o�o�r�l�y� 
�m�a�i�n�t�a�i�n�e�d� �b�y� �t�h�e� �r�e�p�a�i�r� �d�e�p�a�r�t�m�e�n�t�.� 

�R�e�p�o�r�t�s� �o�n� �e�f�f�e�c�t�i�v�e� �t�e�c�h�n�i�q�u�e�s�,� �s�t�r�a�t�e�g�i�e�s�,� �a�n�d� �p�r�o�c�e�d�u�r�e�s� �g�e�n�-� 

�e�r�a�l�l�y� �r�e�f�e�r� �t�o� �t�h�e� �s�e�c�o�n�d�a�r�y� �s�c�h�o�o�l� �l�e�v�e�l�.� �N�o�t�i�c�e�a�b�l�y� �m�i�s�s�i�n�g� �a�r�e� 

�d�e�s�c�r�i�p�t�i�o�n�s� �o�f� �s�u�c�c�e�s�s�f�u�l� �i�n�s�t�r�u�c�t�i�o�n�a�l� �m�a�t�e�r�i�a�l�s� �a�n�d� �s�t�r�a�t�e�g�i�e�s� �f�o�r� 

�p�o�s�t�-�s�e�c�o�n�d�a�r�y� �s�c�h�o�o�l�s� �a�n�d� �f�o�r� �t�e�a�c�h�e�r� �t�r�a�i�n�i�n�g� �p�r�o�g�r�a�m�s� �i�n� �c�o�l�l�e�g�e�s� 

�a�n�d� �u�n�i�v�e�r�s�i�t�i�e�s�.� �T�y�p�i�c�a�l� �o�f� �t�h�e� �s�u�g�g�e�s�t�i�o�n�s� �o�f�f�e�r�e�d� �b�y� �t�e�a�c�h�e�r�s� �a�r�e� 

�t�h�e� �o�n�e�s� �d�e�s�c�r�i�b�e�d� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �p�a�r�a�g�r�a�p�h�s�.� 

�W�i�l�l�i�a�m�s� �(�1�9�7�2�)� �p�r�e�s�e�n�t�e�d� �a� �c�o�m�p�r�e�h�e�n�s�i�v�e� �a�r�t�i�c�l�e� �o�n� �t�e�a�c�h�i�n�g� �p�r�a�c�-� 

�t�i�c�e�s� �f�o�r� �a�c�c�i�d�e�n�t� �p�r�e�v�e�n�t�i�o�n�.� �O�f� �m�a�j�o�r� �n�o�t�e� �i�n� �t�h�e� �a�r�t�i�c�l�e� �w�a�s� �t�h�e



�3�1� 

�i�m�p�o�r�t�a�n�c�e� �o�f� �s�a�f�e�t�y� �i�n�s�t�r�u�c�t�i�o�n� �u�n�i�t�s� �o�n� �t�h�e� �c�o�u�r�s�e� �o�f� �s�t�u�d�y�.� �T�w�o� 

�p�u�r�p�o�s�e�s� �i�d�e�n�t�i�f�i�e�d� �f�o�r� �s�u�c�h� �u�n�i�t�s� �w�e�r�e�:� �(�1�)� �T�h�e�y� �s�e�r�v�e�d� �a�s� �a� �b�l�u�e�p�r�i�n�t� 

�f�o�r� �t�h�e� �p�r�o�g�r�a�m�s� �o�f� �s�a�f�e�t�y�.� �(�2�)� �T�h�e�y� �p�r�o�v�i�d�e�d� �o�n�e� �f�o�r�m� �o�f� �e�v�i�d�e�n�c�e� �t�o� 

�s�u�p�p�o�r�t� �t�h�e� �i�n�s�t�r�u�c�t�o�r� �i�n� �t�h�e� �e�v�e�n�t� �o�f� �a� �l�a�w�s�u�i�t� �r�e�s�u�l�t�i�n�g� �f�r�o�m� �c�l�a�s�s�- �� 

�r�o�o�m� �i�n�j�u�r�y� �t�o� �a� �s�t�u�d�e�n�t�.� �S�p�e�c�i�f�i�c� �t�e�a�c�h�i�n�g� �a�c�t�i�v�i�t�i�e�s� �w�e�r�e�:� �(�W�i�l�l�i�a�m�s�,� 

�1�9�7�2�,� �p�p�.� �5�0�-�5�8�)�:� 

�1�.� �S�t�u�d�y� �t�h�e� �h�a�z�a�r�d�s� �i�n� �t�h�e� �s�h�o�p� �o�r� �l�a�b�o�r�a�t�o�r�y� �a�r�e�a�s�.� 

�2�.� �D�e�v�e�l�o�p� �a� �d�e�t�a�i�l�e�d� �w�r�i�t�t�e�n� �p�l�a�n� �o�f� �s�a�f�e�t�y� �e�d�u�c�a�t�i�o�n�.� 

�3�.� �P�r�o�v�i�d�e� �p�e�r�i�o�d�i�c� �s�a�f�e�t�y� �s�h�o�p� �t�a�l�k�s� �a�n�d� �s�a�f�e�t�y� �d�e�m�o�n�-� 
�s�t�r�a�t�i�o�n�s�.� 

�4�.� �P�r�o�v�i�d�e� �s�a�f�e�t�y� �r�u�l�e�s� �a�n�d� �r�e�g�u�l�a�t�i�o�n�s�.� 

�5�.� �P�r�e�p�a�r�e� �i�n�s�t�r�u�c�t�i�o�n� �s�h�e�e�t�s� �f�o�r� �e�a�c�h� �h�a�z�a�r�d�o�u�s� �m�a�c�h�i�n�e� 
�i�n� �t�h�e� �l�a�b�o�r�a�t�o�r�y� �a�n�d� �f�o�r� �e�a�c�h� �h�a�n�d� �t�o�o�l� �u�s�e�d�,� 

�6�.� �P�l�a�n� �f�i�e�l�d� �t�r�i�p�s� �t�o� �s�t�u�d�y� �o�c�c�u�p�a�t�i�o�n�a�l� �s�a�f�e�t�y� �p�r�a�c�t�i�c�e�s�.� 

�7�.� �U�s�e� �s�a�f�e�t�y� �p�o�s�t�e�r�s�,� �s�a�f�e�t�y� �l�i�t�e�r�a�t�u�r�e�,� �a�n�d� �a� �s�a�f�e�t�y� 
�S�u�g�g�e�s�t�i�o�n� �b�o�x�.� 

�8�.� �U�s�e� �s�a�f�e�t�y� �f�i�l�m�s� �a�n�d� �v�i�s�u�a�l�s�.� 

�W�i�l�k�i�n�s� �(�1�9�7�1�)� �p�r�e�s�e�n�t�e�d� �a� �c�o�n�v�i�n�c�i�n�g� �f�i�r�s�t�h�a�n�d� �t�e�s�t�i�m�o�n�y� �o�n� �t�h�e� 

�e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �f�i�l�m� �p�r�e�s�e�n�t�a�t�i�o�n�s�.� �I�n� �a�d�d�i�t�i�o�n� �t�o� �i�m�p�r�o�v�i�n�g� �t�h�e� 

�t�e�a�c�h�i�n�g� �o�f� �s�a�f�e�t�y�,� �W�i�l�k�i�n�s� �m�a�i�n�t�a�i�n�e�d� �t�h�a�t� �t�h�e� �u�s�e� �o�f� �f�i�l�m�s� �c�r�e�a�t�e�d� 

�e�v�i�d�e�n�c�e� �o�f� �a� �t�e�a�c�h�e�r�'�s� �s�a�f�e�t�y�-�d�e�m�o�n�s�t�r�a�t�i�o�n� �e�f�f�o�r�t�s�.� 

�H�a�r�s�h�m�a�n� �(�1�9�7�4�)� �r�e�p�o�r�t�e�d� �a� �s�h�o�p� �s�a�f�e�t�y� �d�e�m�e�r�i�t� �s�y�s�t�e�m� �w�h�i�c�h� �h�a�s� 

�p�r�o�v�e�n� �e�f�f�e�c�t�i�v�e� �i�n� �c�r�e�a�t�i�n�g� �s�a�f�e�t�y� �a�w�a�r�e�n�e�s�s� �i�n� �l�a�b�o�r�a�t�o�r�y� �c�o�u�r�s�e�s�.� 

�T�h�e� �s�y�s�t�e�m� �w�a�s� �b�a�s�e�d� �o�n� �t�h�o�s�e� �f�o�u�n�d� �i�n� �m�a�n�y� �i�n�d�u�s�t�r�i�e�s� �s�i�n�c�e� �t�h�e� �p�a�s�s�a�g�e� 

�o�f� �t�h�e� �O�c�c�u�p�a�t�i�o�n�a�l� �S�a�f�e�t�y� �a�n�d� �H�e�a�l�t�h� �A�c�t� �o�f� �1�9�7�0�.� �T�h�e� �S�h�o�p� �S�a�f�e�t�y� 

�D�e�m�e�r�i�t� �S�y�s�t�e�m� �i�n�c�l�u�d�e�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�a�t�e�g�o�r�i�e�s�:� �A�n�y� �U�n�s�a�f�e� �P�r�a�c�t�i�c�e�,� 

�G�o�o�d� �H�o�u�s�e�k�e�e�p�i�n�g�,� �E�y�e� �P�r�o�t�e�c�t�i�o�n�,� �H�e�a�d� �P�r�o�t�e�c�t�i�o�n�,� �R�e�s�p�i�r�a�t�o�r�y
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�P�r�o�t�e�c�t�i�o�n�,� �M�o�v�i�n�g� �H�e�a�v�y� �O�b�j�e�c�t�s�,� �F�i�r�e� �S�a�f�e�t�y�,� �E�l�e�c�t�r�i�c�a�l� �S�a�f�e�t�y�,� �A�i�r� 

�V�e�n�d�e�r� �P�r�e�s�s�u�r�e� �S�a�f�e�t�y�-�C�o�m�p�r�e�s�s�o�r� �U�s�e�,� �R�e�p�o�r�t�i�n�g� �A�c�c�i�d�e�n�t�s�,� �T�r�a�c�t�o�r�s� �a�n�d� 

�E�q�u�i�p�m�e�n�t�.� 

�A�n�o�t�h�e�r� �t�y�p�e� �o�f� �t�e�c�h�n�i�q�u�e� �f�o�r� �p�r�o�m�o�t�i�n�g� �s�a�f�e�t�y� �c�o�n�s�c�i�o�u�s�n�e�s�s� �i�s� �t�h�e� 

�u�s�e� �o�f� �s�p�e�c�i�a�l� �c�l�u�b�s� �a�n�d� �c�i�t�a�t�i�o�n�s�.� �T�h�e� �W�i�s�e� �O�w�l� �C�l�u�b� �d�e�s�c�r�i�b�e�d� �b�y� 

�O�'�N�e�i�l� �(�1�9�7�2�)� �w�a�s� �a�n� �e�x�a�m�p�l�e� �o�f� �s�u�c�h� �t�e�c�h�n�i�q�u�e�s�.� �W�i�s�e� �O�w�l� �C�l�u�b� �m�e�m�b�e�r�-� 

�s�h�i�p� �w�a�s� �a�w�a�r�d�e�d� �o�n�l�y� �t�o� �t�h�o�s�e� �s�t�u�d�e�n�t�s� �a�n�d� �e�m�p�l�o�y�e�e�s� �w�h�o�s�e� �e�y�e�s�i�g�h�t� �w�a�s� 

�_� �s�a�v�e�d� �b�y� �w�e�a�r�i�n�g� �e�y�e� �a�n�d� �f�a�c�e� �p�r�o�t�e�c�t�i�o�n� �a�t� �t�h�e� �t�i�m�e� �o�f� �a� �p�o�t�e�n�t�i�a�l�l�y�-� 

�b�l�i�n�d�i�n�g� �a�c�c�i�d�e�n�t�.� �T�h�e� �W�i�s�e� �O�w�l� �C�l�u�b� �w�a�s� �a� �n�a�t�i�o�n�a�l� �o�r�g�a�n�i�z�a�t�i�o�n� �w�h�i�c�h� 

�h�a�d� �a�n� �a�d�v�i�s�o�r�y� �c�o�m�m�i�t�t�e�e� �c�o�m�p�o�s�e�d� �o�f� �n�a�t�i�o�n�a�l� �r�e�c�o�g�n�i�z�e�d� �a�u�t�h�o�r�i�t�i�e�s� 

�i�n� �m�a�n�a�g�e�m�e�n�t�,� �l�a�b�o�r�,� �s�a�f�e�t�y�,� �m�e�d�i�c�i�n�e�,� �n�u�r�s�i�n�g� �a�n�d� �e�d�u�c�a�t�i�o�n�.� 

�A�c�c�i�d�e�n�t� �r�e�p�o�r�t�i�n�g� �i�s� �a� �m�a�j�o�r� �c�o�m�p�o�n�e�n�t� �i�n� �a� �s�a�f�e�t�y� �e�d�u�c�a�t�i�o�n� �p�r�o�-� 

�g�r�a�m�,� �A�c�c�o�r�d�i�n�g� �t�o� �W�i�l�l�i�a�m�s� �(�1�9�7�5�,� �p�.� �7�6�)�,� �a�n� �o�r�g�a�n�i�z�e�d� �p�l�a�n� �o�f� �a�c�c�i�d�e�n�t� 

�r�e�p�o�r�t�i�n�g� �c�a�n� �c�o�n�t�r�i�b�u�t�e� �m�a�t�e�r�i�a�l�l�y� �t�o� �t�h�e� �s�u�c�c�e�s�s� �o�f� �a�n� �a�c�c�i�d�e�n�t� �p�r�e�v�e�n�-� 

�t�i�o�n� �p�r�o�g�r�a�m� �i�n� �s�c�h�o�o�l� �s�h�o�p�s� �a�n�d� �l�a�b�o�r�a�t�o�r�i�e�s� �t�h�r�o�u�g�h� �a� �d�i�s�c�o�v�e�r�y� �o�f� 

�f�a�c�t�s�,� �a� �c�o�n�t�e�m�p�l�a�t�i�o�n� �o�f� �t�h�e� �r�e�a�s�o�n�s� �f�o�r� �t�h�e� �a�c�c�i�d�e�n�t�,� �a�n�d� �a� �c�o�n�s�i�d�e�r�a�-� 

�t�i�o�n� �o�f� �p�o�s�s�i�b�l�e� �c�o�r�r�e�c�t�i�v�e� �a�c�t�i�o�n�s�.� 

�T�y�p�i�c�a�l� �o�f� �t�h�e� �f�o�r�m�s� �s�u�g�g�e�s�t�e�d� �f�o�r� �a�c�c�i�d�e�n�t� �r�e�p�o�r�t�i�n�g� �w�a�s� �o�n�e� �p�r�e�-� 

�s�e�n�t�e�d� �i�n� �S�c�h�o�o�l� �S�h�o�p� �(�A�p�r�i�l�,� �1�9�7�2�)�.� �I�n�f�o�r�m�a�t�i�o�n� �w�h�i�c�h� �s�h�o�u�l�d� �b�e� �g�i�v�e�n� 

�o�n� �t�h�e� �f�o�r�m� �i�n�c�l�u�d�e�s�:� �e�x�a�c�t� �n�a�t�u�r�e� �o�f� �t�h�e� �i�n�j�u�r�y�;� �t�h�e� �p�a�r�t� �o�f� �t�h�e� �b�o�d�y� 

�i�n�j�u�r�e�d�;� �a� �c�o�m�p�l�e�t�e� �d�e�s�c�r�i�p�t�i�o�n� �o�f� �t�h�e� �a�c�c�i�d�e�n�t�;� �a�n�y� �a�c�t�i�o�n� �t�a�k�e�n� �o�n� 

�b�e�h�a�l�f� �o�f� �t�h�e� �a�c�c�i�d�e�n�t�;� �a�n�d� �t�h�e� �n�a�t�u�r�e� �o�f� �t�h�e� �s�t�u�d�e�n�t�'�s� �a�c�t�i�v�i�t�y� �a�t� �t�h�e� 

�t�i�m�e� �o�f� �t�h�e� �a�c�c�i�d�e�n�t�.� 

�E�v�a�l�u�a�t�i�o�n� �o�f� �s�a�f�e�t�y� �i�n�s�t�r�u�c�t�i�o�n� �i�s� �a�n�o�t�h�e�r� �m�a�j�o�r� �c�o�m�p�o�n�e�n�t� �o�f� �a�n� 

�a�c�c�i�d�e�n�t� �p�r�e�v�e�n�t�i�o�n� �p�r�o�g�r�a�m�.� �A�n� �e�x�a�m�p�l�e� �o�f� �a� �s�a�f�e�t�y� �e�v�a�l�u�a�t�i�o�n� �s�y�s�t�e�m� 

�w�h�i�c�h� �h�a�s� �b�e�e�n� �e�f�f�e�c�t�i�v�e�l�y� �u�s�e�d� �w�i�t�h� �j�u�n�i�o�r� �h�i�g�h�,� �s�e�n�i�o�r� �h�i�g�h�,� �a�n�d� �c�o�l�l�e�g�e
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�s�t�u�d�e�n�t�s� �w�a�s� �p�r�e�s�e�n�t�e�d� �b�y� �L�u�t�z� �(�1�9�7�2�)�.� �T�h�e� �p�l�a�n� �f�o�c�u�s�e�d� �o�n� �a� �t�e�s�t�i�n�g� 

�t�e�c�h�n�i�q�u�e� �b�e�c�a�u�s�e�,� �a�c�c�o�r�d�i�n�g� �t�o� �L�u�t�z�,� �m�a�i�n�t�a�i�n�i�n�g� �a� �c�o�n�s�t�a�n�t� �a�w�a�r�e�n�e�s�s� 

�o�f� �w�h�a�t� �e�a�c�h� �s�t�u�d�e�n�t� �i�s� �d�o�i�n�g� �i�s� �a�n� �i�m�p�o�r�t�a�n�t� �p�a�r�t� �o�f� �a�c�c�o�u�n�t�a�b�i�l�i�t�y�.� 

�T�h�e� �f�o�l�l�o�w�i�n�g� �s�t�e�p�s� �w�e�r�e� �i�n�v�o�l�v�e�d� �i�n� �t�h�e� �e�v�a�l�u�a�t�i�o�n� �s�y�s�t�e�m�:� �(�1�)� �D�e�f�i�n�e� 

�t�h�e� �g�o�a�l�s� �o�f� �i�n�s�t�r�u�c�t�i�o�n�.� �(�2�)� �I�d�e�n�t�i�f�y� �s�p�e�c�i�f�i�c� �f�a�c�t�o�r�s� �i�n�v�o�l�v�e�d� �i�n� 

�l�e�a�r�n�i�n�g� �a� �m�a�c�h�i�n�e�,� �d�e�m�o�n�s�t�r�a�t�i�o�n� �o�f� �o�p�e�r�a�t�i�n�g� �s�k�i�l�l�s�,� �a�n�d� �e�x�h�i�b�i�t�i�n�g� �a� 

�r�e�s�p�e�c�t�f�u�l� �a�t�t�i�t�u�d�e� �t�o�w�a�r�d� �o�t�h�e�r�s�.� �(�3�)� �I�d�e�n�t�i�f�y� �a� �m�e�t�h�o�d� �f�o�r� �m�e�a�s�u�r�i�n�g� 

�s�t�u�d�e�n�t�s�'� �a�w�a�r�e�n�e�s�s� �o�f� �t�h�e� �b�e�s�t� �s�t�e�p�-�b�y�-�s�t�e�p� �p�r�o�c�e�d�u�r�e� �a�n�d� �o�f� �t�h�e� �o�p�e�r�a�~� 

�t�i�o�n�a�l� �f�e�a�t�u�r�e�s� �o�f� �a� �g�i�v�e�n� �m�a�c�h�i�n�e�.� 

�A� �s�i�m�p�l�e� �t�e�s�t� �w�a�s� �t�h�e� �s�u�g�g�e�s�t�e�d� �m�e�t�h�o�d� �f�o�r� �m�e�a�s�u�r�e�m�e�n�t�.� �T�h�e� �t�e�s�t� 

�m�a�y� �b�e� �a�d�m�i�n�i�s�t�e�r�e�d� �a�t� �d�i�f�f�e�r�e�n�t� �t�i�m�e�s� �i�n� �t�h�e� �t�e�a�c�h�i�n�g� �p�r�o�c�e�s�s� �d�e�p�e�n�d�i�n�g� 

�u�p�o�n� �t�h�e� �n�e�e�d�s� �o�f� �s�t�u�d�e�n�t�s�.� �T�e�s�t�s� �s�h�o�u�l�d� �b�e� �d�e�v�e�l�o�p�e�d� �f�o�r� �e�a�c�h� �t�o�o�l� 

�w�h�i�c�h� �m�a�y� �b�e� �u�s�e�d�.� �A�n� �o�p�e�r�a�t�o�r�'�s� �l�i�c�e�n�s�e� �o�r� �a�u�t�h�o�r�i�z�a�t�i�o�n� �c�a�r�d� �m�a�y� �b�e� 

�i�n�c�o�r�p�o�r�a�t�e�d� �i�n�t�o� �t�h�e� �p�r�o�g�r�a�m�.� 

�F�a�c�t�o�r�s� �I�n�f�l�u�e�n�c�i�n�g� �T�e�a�c�h�e�r� �A�t�t�i�t�u�d�e�s� 
�a�n�d� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� 
� � 

�A� �r�e�v�i�e�w� �o�f� �t�h�e� �l�i�t�e�r�a�t�u�r�e� �r�e�v�e�a�l�s� �a� �c�l�e�a�r� �a�g�r�e�e�m�e�n�t� �o�n� �t�h�e� �p�r�i�m�a�r�y� 

�r�o�l�e� �o�f� �t�h�e� �t�e�a�c�h�e�r� �i�n� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �s�a�f�e�t�y� �c�o�n�s�c�i�o�u�s� �a�n�d� �s�k�i�l�l�e�d� 

�y�o�u�n�g� �p�e�o�p�l�e� �t�o� �j�o�i�n� �t�h�e� �m�a�n�p�o�w�e�r� �f�o�r�c�e�.� �N�o�t� �o�b�v�i�o�u�s�,� �h�o�w�e�v�e�r�,� �i�s� �t�h�e� 

�i�d�e�n�t�i�f�i�c�a�t�i�o�n� �o�f� �c�o�m�p�e�t�e�n�c�i�e�s�,� �e�x�p�e�r�i�e�n�c�e�s�,� �k�n�o�w�l�e�d�g�e� �a�n�d� �a�t�t�i�t�u�d�e�s� 

�w�h�i�c�h� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �e�d�u�c�a�t�i�o�n� �t�e�a�c�h�e�r�s� �n�e�e�d� �i�n� �o�r�d�e�r� �t�o� �e�f�f�e�c�t�i�v�e�l�y� 

�a�s�s�u�m�e� �t�h�e� �r�e�s�p�o�n�s�i�b�i�l�i�t�i�e�s� �w�h�i�c�h� �f�a�l�l� �u�p�o�n� �t�h�e�m�.� 

�F�u�r�t�h�e�r�,� �l�i�t�t�l�e� �i�n� �t�h�e� �w�a�y� �o�f� �r�e�s�e�a�r�c�h� �c�a�n� �b�e� �f�o�u�n�d� �o�n� �f�a�c�t�o�r�s�,� 

�o�t�h�e�r� �t�h�a�n� �t�e�a�c�h�i�n�g� �c�o�m�p�e�t�e�n�c�i�e�s�,� �w�h�i�c�h� �i�n�f�l�u�e�n�c�e� �t�e�a�c�h�e�r� �s�a�f�e�t�y� �a�t�t�i�-� 

�t�u�d�e�s� �a�n�d� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s�.� �Q�u�e�s�t�i�o�n�s� �r�e�l�a�t�i�n�g� �t�h�e� �r�o�l�e� �o�f� 

�e�x�p�e�r�i�e�n�c�e� �i�n� �t�h�e� �w�o�r�k� �f�o�r�c�e�,� �t�e�a�c�h�i�n�g� �e�x�p�e�r�i�e�n�c�e�,� �e�d�u�c�a�t�i�o�n�a�l� �l�e�v�e�l�,



�3�4� 

�i�n�-�s�e�r�v�i�c�e� �t�r�a�i�n�i�n�g�,� �p�r�i�o�r� �a�c�c�i�d�e�n�t� �e�x�p�e�r�i�e�n�c�e�,� �a�n�d� �k�n�o�w�l�e�d�g�e� �o�f� �l�i�a�-� 

�b�i�l�i�t�y� �l�a�w�s� �t�o� �t�e�a�c�h�e�r�'�s� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s� �a�n�d� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� 

�a�r�e� �y�e�t� �t�o� �b�e� �a�n�s�w�e�r�e�d�.� 

�L�i�t�t�l�e� �i�s� �p�u�b�l�i�s�h�e�d� �o�r� �r�e�q�u�i�r�e�d� �b�y� �s�t�a�t�e� �d�e�p�a�r�t�m�e�n�t�s� �o�f� �e�d�u�c�a�t�i�o�n� 

�w�i�t�h� �r�e�g�a�r�d� �t�o� �m�a�x�i�m�u�m� �c�l�a�s�s� �s�i�z�e�,� �s�q�u�a�r�e� �f�o�o�t�a�g�e� �p�e�r� �s�t�u�d�e�n�t� �r�e�q�u�i�r�e�-� 

�m�e�n�t�s�,� �s�a�f�e�t�y� �e�d�u�c�a�t�i�o�n� �t�r�a�i�n�i�n�g� �f�o�r� �p�r�o�s�p�e�c�t�i�v�e� �t�e�a�c�h�e�r�s�,� �o�r� �o�t�h�e�r� 

�s�p�e�c�i�f�i�c� �c�r�i�t�e�r�i�a� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �a�c�c�i�d�e�n�t� �r�e�d�u�c�t�i�o�n� �(�P�f�i�s�t�e�r�,� �1�9�7�2�)�.� 

�T�e�a�c�h�e�r� �E�d�u�c�a�t�i�o�n� �S�a�f�e�t�y� �C�o�m�p�e�t�e�n�c�i�e�s� 

�C�o�n�c�e�r�n� �f�o�r� �t�h�e� �t�e�a�c�h�e�r� �e�d�u�c�a�t�o�r�'�s� �r�o�l�e� �i�n� �s�a�f�e�t�y� �p�r�o�g�r�a�m�s� �w�a�s� 

�e�x�p�r�e�s�s�e�d� �b�y� �S�u�e�s�s� �(�1�9�6�8�,� �p�.� �1�3�8�)� �a�s� �f�o�l�l�o�w�s�:� 

�.�.�e�i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �t�e�a�c�h�e�r� �e�d�u�c�a�t�o�r�s� �f�a�c�e� �i�m�p�o�r�t�a�n�t� �d�e�c�i�s�i�o�n�s� 
�r�e�g�a�r�d�i�n�g� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �a�p�p�r�o�p�r�i�a�t�e� �s�a�f�e�t�y� �m�e�a�s�u�r�e�s� �i�n� �t�h�e� 
�s�c�h�o�o�l�s� �a�n�d� �c�o�n�c�o�m�i�t�a�n�t� �p�r�e�p�a�r�a�t�i�o�n� �o�f� �p�r�o�s�p�e�c�t�i�v�e� �t�e�a�c�h�e�r�s� 
�i�n� �t�h�e� �r�e�a�l�m� �o�f� �s�a�f�e�t�y�.� 

�T�h�e� �r�o�l�e� �o�f� �t�h�e� �t�e�a�c�h�e�r� �e�d�u�c�a�t�o�r� �i�n� �t�h�e� �r�e�d�u�c�t�i�o�n� �o�f� �t�h�e� �a�c�c�i�d�e�n�t� 

�r�a�t�e� �a�m�o�n�g� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �s�t�u�d�e�n�t�s� �i�s� �a�t� �l�e�a�s�t� �t�w�o�-�f�o�l�d� �a�c�c�o�r�d�i�n�g� �t�o� 

�S�u�e�s�s�.� �F�i�r�s�t�,� �i�m�p�r�o�v�e�d� �s�a�f�e�t�y� �i�n�s�t�r�u�c�t�i�o�n� �a�n�d� �p�r�a�c�t�i�c�e� �d�u�r�i�n�g� �t�h�e� 

�t�e�a�c�h�e�r� �e�d�u�c�a�t�i�o�n� �p�r�o�g�r�a�m� �i�s� �i�m�p�e�r�a�t�i�v�e�.� �T�h�e� �s�e�c�o�n�d� �f�u�n�c�t�i�o�n� �o�f� �t�h�e� 

�t�e�a�c�h�e�r� �e�d�u�c�a�t�o�r� �i�n� �a�c�c�i�d�e�n�t� �r�e�d�u�c�t�i�o�n� �i�s� �t�o� �a�s�s�u�m�e� �l�e�a�d�e�r�s�h�i�p� �b�y� �t�a�k�i�n�g� 

�a� �l�o�n�g� �h�a�r�d� �l�o�o�k� �a�t� �t�h�e� �a�c�t�i�v�i�t�i�e�s� �o�c�c�u�r�r�i�n�g� �i�n� �c�o�n�t�e�m�p�o�r�a�r�y� �i�n�d�u�s�t�r�i�a�l� 

�a�r�t�s� �c�l�a�s�s�e�s�.� 

�A� �s�t�u�d�y� �o�f� �d�e�s�i�r�a�b�l�e� �t�e�a�c�h�e�r� �c�o�m�p�e�t�e�n�c�i�e�s� �i�n� �t�r�a�d�e� �a�n�d� �i�n�d�u�s�t�r�i�a�l� 

�e�d�u�c�a�t�i�o�n� �u�n�d�e�r�l�i�n�e�s� �t�h�e� �n�e�c�e�s�s�i�t�y� �f�o�r� �p�r�o�f�e�s�s�i�o�n�a�l�i�s�m� �i�n� �s�a�f�e�t�y�.� �A�n� 

�a�n�a�l�y�s�i�s� �o�f� �t�h�e� �s�t�u�d�y� �m�a�d�e� �b�y� �R�u�l�e�y� �(�1�9�7�0�,� �p�.� �5�0�6�)� �s�h�o�w�e�d� �t�h�a�t� �o�f� �1�0�7� 

�c�o�m�p�e�t�e�n�c�i�e�s� �t�h�e� �o�n�e�s� �w�h�i�c�h� �r�e�s�p�o�n�d�e�n�t�s� �r�a�t�e�d� �m�o�s�t� �i�m�p�o�r�t�a�n�t� �w�e�r�e�:� 

�l�.� �T�h�e� �a�b�i�l�i�t�y� �t�o� �d�e�v�e�l�o�p� �s�t�u�d�e�n�t� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �s�a�f�e� 
�p�r�a�c�t�i�c�e�s� �a�n�d� �s�a�f�e�t�y� �c�o�n�s�c�i�o�u�s�n�e�s�s� �i�n� �j�o�b� �p�e�r�f�o�r�m�a�n�c�e�.



�3�5� 

�2�.� �T�h�e� �a�b�i�l�i�t�y� �t�o� �s�t�i�m�u�l�a�t�e� �a�n�d� �m�a�i�n�t�a�i�n� �i�n�t�e�r�e�s�t� �t�h�r�o�u�g�h� 
�o�u�t� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�o�c�e�s�s�.� 

�3�.� �A� �k�n�o�w�l�e�d�g�e� �o�r� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �s�a�f�e� �p�r�a�c�t�i�c�e�s� �i�n� �t�e�a�c�h�-� 
�i�n�g� �t�h�e� �o�p�e�r�a�t�i�o�n� �o�f� �i�n�d�u�s�t�r�i�a�l� �e�q�u�i�p�m�e�n�t�.� 

�4�.� �T�h�e� �a�b�i�l�i�t�y� �t�o� �d�e�v�e�l�o�p� �a�p�p�r�e�c�i�a�t�i�o�n� �o�f� �g�o�o�d� �w�o�r�k�m�a�n�s�h�i�p�.� 

�T�w�o� �o�f� �t�h�e� �m�o�s�t� �d�e�s�i�r�a�b�l�e� �c�o�m�p�e�t�e�n�c�i�e�s� �i�n�c�l�u�d�e� �s�a�f�e�t�y� �e�x�p�l�i�c�i�t�l�y�;� 

�a�l�l� �f�o�u�r� �c�o�n�t�r�i�b�u�t�e� �t�o� �t�h�e� �p�r�e�v�e�n�t�i�o�n� �o�f� �a�c�c�i�d�e�n�t�s�.� �T�h�e�s�e� �c�o�n�c�l�u�s�i�o�n�s� 

�c�l�e�a�r�l�y� �i�n�d�i�c�a�t�e� �t�h�e� �g�r�e�a�t� �c�o�n�c�e�r�n� �f�o�r� �s�a�f�e�t�y� �a�m�o�n�g� �t�r�a�d�e� �a�n�d� �i�n�d�u�s�t�r�i�a�l� 

�e�d�u�c�a�t�o�r�s�.� 

�I�n� �r�e�c�o�g�n�i�t�i�o�n� �o�f� �t�h�e� �i�n�c�r�e�a�s�i�n�g� �c�o�n�c�e�r�n� �r�e�s�u�l�t�i�n�g� �f�r�o�m� �t�h�e� �e�n�a�c�t�-� 

�m�e�n�t� �b�y� �t�h�e� �U�.�S�.� �C�o�n�g�r�e�s�s� �o�f� �t�h�e� �H�i�g�h�w�a�y� �S�a�f�e�t�y� �a�n�d� �H�e�a�l�t�h� �A�c�t� �o�f� �1�9�7�0�,� 

�t�h�e� �A�m�e�r�i�c�a�n� �A�s�s�o�c�i�a�t�i�o�n� �f�o�r� �H�e�a�l�t�h�,� �P�h�y�s�i�c�a�l� �E�d�u�c�a�t�i�o�n�,� �a�n�d� �R�e�c�r�e�a�t�i�o�n� 

�a�p�p�o�i�n�t�e�d� �a� �f�i�v�e�-�m�e�m�b�e�r� �T�a�s�k� �F�o�r�c�e� �t�o� �p�r�e�p�a�r�e� �a� �p�r�e�l�i�m�i�n�a�r�y� �r�e�p�o�r�t� �o�n� 

�b�a�s�i�c� �c�u�r�r�i�c�u�l�a�r� �r�e�q�u�i�r�e�m�e�n�t�s� �f�o�r� �u�n�d�e�r�g�r�a�d�u�a�t�e� �p�r�e�p�a�r�a�t�i�o�n� �i�n� �s�a�f�e�t�y� 

�e�d�u�c�a�t�i�o�n�.� �I�n�d�i�c�a�t�i�n�g� �t�h�a�t� �t�h�e� �t�w�o� �A�c�t�s� �a�c�c�e�n�t�u�a�t�e�d� �a� �l�o�n�g� �e�x�i�s�t�i�n�g� 

�n�e�e�d� �o�f� �i�n�d�i�v�i�d�u�a�l�s� �w�h�o� �h�a�v�e� �e�x�t�e�n�s�i�v�e� �t�r�a�i�n�i�n�g� �i�n� �s�a�f�e�t�y� �e�d�u�c�a�t�i�o�n� �a�n�d� 

�a�c�c�i�d�e�n�t� �p�r�e�v�e�n�t�i�o�n�,� �t�h�e� �T�a�s�k� �F�o�r�c�e� �i�d�e�n�t�i�f�i�e�d� �c�o�m�p�e�t�e�n�c�i�e�s�,� �c�u�r�r�i�c�u�l�a� 

�d�e�s�i�g�n� �a�n�d� �o�t�h�e�r� �p�e�r�t�i�n�e�n�t� �f�a�c�t�o�r�s� �r�e�l�a�t�i�n�g� �t�o� �p�r�e�p�a�r�a�t�i�o�n� �i�n� �s�a�f�e�t�y� �a�n�d� 

�a�c�c�i�d�e�n�t� �p�r�e�v�e�n�t�i�o�n� �(�A�m�e�r�i�c�a�n� �A�s�s�o�c�i�a�t�i�o�n� �f�o�r� �H�e�a�l�t�h�,� �P�h�y�s�i�c�a�l� �E�d�u�c�a�t�i�o�n�,� 

�a�n�d� �R�e�c�r�e�a�t�i�o�n�,� �1�9�7�4�)�.� �A�n�a�l�y�s�i�s� �o�f� �t�h�e� �c�o�m�p�e�t�e�n�c�i�e�s� �l�i�s�t�e�d� �b�y� �t�h�e� �T�a�s�k� 

�F�o�r�c�e� �r�e�v�e�a�l�e�d� �m�a�n�y� �c�o�m�p�e�t�e�n�c�i�e�s� �w�h�i�c�h� �r�e�l�a�t�e� �t�o� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� 

�t�e�a�c�h�e�r�s�.� �(�S�e�e� �A�p�p�e�n�d�i�x� �A� �f�o�r� �c�o�m�p�l�e�t�e� �l�i�s�t�i�n�g�.�)� 

�I�n� �a�d�d�i�t�i�o�n� �t�o� �t�h�e� �i�n�s�t�r�u�c�t�o�r�'�s� �s�k�i�l�l� �a�s� �a�n� �e�x�p�e�r�t� �o�r� �m�a�s�t�e�r� �a�r�t�i�s�a�n� 

�i�n� �h�i�s� �t�e�a�c�h�i�n�g� �a�r�e�a�,� �D�a�v�i�s� �(�1�9�7�8�,� �p�.� �1�7�)� �m�a�i�n�t�a�i�n�e�d� �t�h�a�t� �t�h�e� �s�e�l�e�c�t�i�o�n� 

�o�f� �i�n�s�t�r�u�c�t�i�o�n�a�l� �s�t�a�f�f� �s�h�o�u�l�d� �b�e� �b�a�s�e�d� �o�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �q�u�a�l�i�f�i�c�a�t�i�o�n�s�:� 

�1�.� �T�h�e� �a�m�o�u�n�t� �o�f� �a�p�p�r�o�p�r�i�a�t�e� �f�o�r�m�a�l� �t�r�a�i�n�i�n�g� �t�h�a�t� �t�h�e� �i�n�d�i�-� 
�v�i�d�u�a�l� �h�a�s� �o�b�t�a�i�n�e�d� �i�n� �h�i�s� �o�r� �h�e�r� �a�r�e�a� �o�f� �e�x�p�e�r�t�i�s�e�.



�3�6� 

�2�.� �T�h�e� �a�m�o�u�n�t� �o�f� �e�x�p�e�r�i�e�n�c�e� �i�n� �t�h�e� �a�r�e�a� �o�f� �b�u�s�i�n�e�s�s� �o�r� 
�i�n�d�u�s�t�r�y� �h�e� �o�r� �s�h�e� �w�i�l�l� �b�e� �t�e�a�c�h�i�n�g� �(�a� �m�i�n�i�m�u�m� �o�f� �e�i�g�h�t� 
�y�e�a�r�s� �e�x�p�e�r�i�e�n�c�e� �i�s� �s�u�g�g�e�s�t�e�d�)�.� 

�3�.� �T�h�e� �p�r�e�s�e�n�c�e� �o�f� �a� �s�t�r�o�n�g� �d�e�s�i�r�e� �t�o� �t�e�a�c�h�,� �a�s� �w�e�l�l� �a�s� 
�p�e�r�s�o�n�a�l�i�t�y� �t�h�a�t� �w�i�l�l� �a�l�l�o�w� �a� �g�o�o�d� �r�a�p�p�o�r�t� �w�i�t�h� �s�t�u�d�e�n�t�s�.� 

�E�x�p�e�r�i�e�n�c�e� �i�n� �I�n�d�u�s�t�r�y� 
� � 

�R�e�y�n�o�l�d�s� �(�1�9�7�7�)� �m�a�i�n�t�a�i�n�e�d� �t�h�a�t� �n�e�a�r�l�y� �a�l�l� �s�a�f�e�t�y� �p�r�o�f�e�s�s�i�o�n�a�l�s� �a�r�e� 

�i�n�s�t�i�n�c�t�i�v�e�l�y� �a�w�a�r�e� �t�h�a�t� �t�h�e� �m�o�t�i�v�a�t�i�o�n� �w�h�i�c�h� �m�o�s�t� �e�f�f�e�c�t�i�v�e�l�y� �i�n�s�t�i�l�l�s� 

�a� �p�o�s�i�t�i�v�e� �b�e�h�a�v�i�o�r�a�l� �a�t�t�i�t�u�d�e� �t�o�w�a�r�d� �s�a�f�e�t�y� �i�s� �a�n� �e�m�p�l�o�y�e�e�'�s� �a�c�t�u�a�l� 

�i�n�v�o�l�v�e�m�e�n�t� �i�n� �a� �s�e�r�i�o�u�s� �i�n�j�u�r�y�,� �d�i�s�a�s�t�e�r�,� �o�r� �o�b�v�i�o�u�s� �n�e�a�r�-�m�i�s�s�.� �I�n�a�s�-� 

�m�u�c�h� �a�s� �s�t�a�g�i�n�g� �a�n� �a�c�c�i�d�e�n�t� �i�s� �n�o�t� �a�n� �a�c�c�e�p�t�a�b�l�e� �m�e�a�n�s� �o�f� �s�a�f�e�t�y� �t�r�a�i�n�-� 

�i�n�g�,� �o�t�h�e�r� �m�o�t�i�v�a�t�i�o�n�a�l� �m�e�a�n�s� �m�u�s�t� �b�e� �f�o�u�n�d�.� 

�I�n� �e�v�e�r�y� �l�a�b�o�r�a�t�o�r�y� �e�n�v�i�r�o�n�m�e�n�t�,� �a�c�c�o�r�d�i�n�g� �t�o� �R�e�y�n�o�l�d�s�,� �t�h�e� �k�e�y� �t�o� 

�t�h�e� �r�e�c�o�g�n�i�t�i�o�n� �o�f� �p�o�t�e�n�t�i�a�l� �s�a�f�e�t�y� �a�n�d� �h�e�a�l�t�h� �h�a�z�a�r�d�s� �l�i�e�s� �w�i�t�h�i�n� �t�h�e� 

�s�p�e�c�t�r�u�m� �o�f� �c�r�e�a�t�i�n�g� �a�n� �o�v�e�r�a�l�l� �a�w�a�r�e�n�e�s�s� �o�f� �p�o�s�s�i�b�l�e� �h�a�z�a�r�d�o�u�s� �s�i�t�u�a�-� 

�t�i�o�n�s�,� �w�h�e�t�h�e�r� �o�r� �n�o�t� �t�h�e� �d�a�n�g�e�r� �i�s� �r�e�a�l�,� �p�r�o�b�a�b�l�e�,� �o�r� �i�m�a�g�i�n�a�r�y�.� �T�o� 

�e�s�t�a�b�l�i�s�h� �t�h�i�s� �g�e�n�e�r�a�l� �a�w�a�r�e�n�e�s�s�,� �e�m�p�l�o�y�e�e�s� �m�u�s�t� �c�o�n�t�i�n�u�a�l�l�y� �b�e� �r�e�m�i�n�d�e�d� 

�o�f� �t�h�e� �h�a�z�a�r�d�s� �t�h�e�y� �m�a�y� �e�n�c�o�u�n�t�e�r� �b�y� �m�e�a�n�s� �o�f� �t�r�a�i�n�i�n�g�,� �p�r�o�m�o�t�i�o�n�a�l� 

�a�c�t�i�v�i�t�i�e�s�,� �m�a�s�s� �c�i�r�c�u�l�a�t�i�o�n� �o�f� �p�e�r�t�i�n�e�n�t� �s�a�f�e�t�y� �a�n�d� �h�e�a�l�t�h� �i�n�f�o�r�m�a�t�i�o�n�,� 

�a�n�d� �h�a�r�d�-�n�o�s�e�d� �i�n�d�i�v�i�d�u�a�l� �c�o�n�t�a�c�t�.� �R�e�l�a�t�i�n�g� �t�h�i�s� �i�d�e�a� �t�o� �i�n�d�u�s�t�r�i�a�l� 

�a�r�t�s� �e�d�u�c�a�t�i�o�n� �t�e�a�c�h�e�r�s� �r�a�i�s�e�s� �t�h�e� �q�u�e�s�t�i�o�n� �o�f� �t�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �t�e�a�c�h�e�r�s�'� 

�w�o�r�k� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �a�c�c�i�d�e�n�t� �e�x�p�e�r�i�e�n�c�e� �i�n� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e� �f�o�r�m�a�t�i�o�n� �a�n�d� 

�i�n� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s�.� 

�M�c�M�a�h�o�n� �(�1�9�7�5�,� �p�.� �2�0�)� �a�d�v�o�c�a�t�e�d� �t�h�a�t� �j�u�s�t� �a�s� �i�n�d�u�s�t�r�y� �s�t�r�e�s�s�e�s� �t�h�e� 

�i�m�p�o�r�t�a�n�c�e� �o�f� �a� �f�o�r�e�m�a�n�'�s� �f�a�m�i�l�i�a�r�i�t�y� �w�i�t�h� �e�v�e�r�y� �p�r�o�c�e�s�s� �o�f� �t�h�e� �j�o�b�s� �h�e� 

�s�u�p�e�r�v�i�s�e�s�,� �s�c�h�o�o�l�s� �s�h�o�u�l�d� �s�t�r�e�s�s� �t�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �a�c�t�u�a�l� �w�o�r�k� �e�x�p�e�r�i�e�n�c�e� 

�f�o�r� �t�h�e� �s�h�o�p� �o�r� �l�a�b�o�r�a�t�o�r�y� �t�e�a�c�h�e�r�.� �B�u�i�l�t� �i�n�t�o� �e�v�e�r�y� �j�o�b� �i�s� �i�t�s� �o�w�n� �s�e�t
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�o�f� �s�a�f�e�t�y� �r�e�q�u�i�r�e�m�e�n�t�s�,� �a�n�d� �o�n�l�y� �t�h�e� �i�n�s�t�r�u�c�t�o�r� �w�h�o� �h�a�s� �f�i�r�s�t�h�a�n�d� �k�n�o�w�-� 

�l�e�d�g�e� �o�f� �t�h�e� �h�a�z�a�r�d�s� �i�n�v�o�l�v�e�d� �c�a�n� �a�d�e�q�u�a�t�e�l�y� �i�n�t�e�g�r�a�t�e� �a�w�a�r�e�n�e�s�s� �o�f� 

�t�h�o�s�e� �h�a�z�a�r�d�s� �i�n�t�o� �h�i�s� �t�e�a�c�h�i�n�g�.� 

�D�a�v�i�s� �(�1�9�7�8�)� �f�u�r�t�h�e�r� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �e�x�p�e�r�i�e�n�c�e� �h�a�s� �d�e�t�e�r�m�i�n�e�d� �t�h�a�t� 

�t�h�e� �m�o�s�t� �s�u�c�c�e�s�s�f�u�l� �e�d�u�c�a�t�o�r�s� �p�o�s�s�e�s�s� �c�e�r�t�a�i�n� �c�o�m�m�o�n� �q�u�a�l�i�t�i�e�s�.� �O�n�e� �o�f� 

�t�h�e� �q�u�a�l�i�t�i�e�s� �i�s� �e�x�t�e�n�s�i�v�e� �f�i�e�l�d� �e�x�p�e�r�i�e�n�c�e�.� 

�K�n�o�w�l�e�d�g�e� 

�K�n�o�w�l�e�d�g�e�,� �a�c�c�o�r�d�i�n�g� �t�o� �M�c�M�a�h�o�n� �(�1�9�7�5�,� �p�.� �2�0�)� �i�s� �o�n�l�y� �t�h�e� �f�i�r�s�t� 

�s�t�e�p� �f�o�r� �t�h�e� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �e�d�u�c�a�t�o�r�.� �T�h�e� �i�n�s�t�r�u�c�t�o�r� �m�u�s�t� �b�e� �a�b�l�e� �t�o� 

�o�r�g�a�n�i�z�e� �h�i�s� �s�u�b�j�e�c�t� �i�n�t�o� �a� �m�a�n�a�g�e�a�b�l�e� �s�e�q�u�e�n�c�e�,� �f�i�t�t�i�n�g� �i�n�t�o� �t�h�a�t� 

�s�e�q�u�e�n�c�e� �a�l�l� �t�h�a�t� �h�e� �k�n�o�w�s� �o�f� �t�h�e� �s�a�f�e�t�y� �a�n�d� �h�e�a�l�t�h� �f�a�c�t�o�r�s� �i�n�v�o�l�v�e�d�.� 

�T�e�a�c�h�i�n�g� �E�x�p�e�r�i�e�n�c�e� 

�P�f�i�s�t�e�r� �(�1�9�7�2�)� �r�e�p�o�r�t�e�d� �t�h�a�t� �s�h�o�p� �a�c�c�i�d�e�n�t� �r�e�s�e�a�r�c�h� �a�n�d� �t�e�a�c�h�i�n�g� 

�e�x�p�e�r�i�e�n�c�e� �i�n� �s�c�h�o�o�l� �a�n�d� �c�o�l�l�e�g�e� �l�e�v�e�l� �o�f� �i�n�s�t�r�u�c�t�i�o�n� �l�e�d� �t�o� �t�h�e� �c�o�n�c�l�u�-� 

�s�i�o�n� �t�h�a�t� �a�d�d�i�t�i�o�n�a�l� �y�e�a�r�s� �o�f� �t�e�a�c�h�i�n�g� �e�x�p�e�r�i�e�n�c�e� �w�i�l�l� �n�o�t� �n�e�c�e�s�s�a�r�i�l�y� 

�l�e�a�d� �t�o� �g�r�e�a�t�e�r� �s�u�c�c�e�s�s� �i�n� �t�h�e� �p�r�e�v�e�n�t�i�o�n� �o�f� �s�t�u�d�e�n�t� �a�c�c�i�d�e�n�t�s�.� �A�c�c�o�r�d�-� 

�i�n�g� �t�o� �P�f�i�s�t�e�r�,� �i�n�-�s�e�r�v�i�c�e� �s�a�f�e�t�y� �e�d�u�c�a�t�i�o�n� �m�u�s�t� �b�e� �o�b�t�a�i�n�e�d� �t�o� �i�m�p�r�o�v�e� 

�t�h�e� �s�a�f�e�t�y� �i�n�s�t�r�u�c�t�i�o�n� �o�f� �a�l�l� �l�a�b�o�r�a�t�o�r�y� �t�e�a�c�h�e�r�s� �(�P�f�i�s�t�e�r�,� �1�9�7�2�,� �p�.� �5�8�)�.� 

�I�n�-�S�e�r�v�i�c�e� �E�d�u�c�a�t�i�o�n� 

�I�n�-�s�e�r�v�i�c�e� �t�r�a�i�n�i�n�g� �i�n� �s�a�f�e�t�y� �e�d�u�c�a�t�i�o�n� �c�a�n� �b�e� �s�i�g�n�i�f�i�c�a�n�t�l�y� 

�i�m�p�r�o�v�e�d� �t�h�r�o�u�g�h� �t�h�e� �c�o�o�p�e�r�a�t�i�v�e� �S�a�f�e�t�y� �W�o�r�k�s�h�o�p� �a�c�c�o�r�d�i�n�g� �t�o� �N�e�e� �(�1�9�7�2�,� 

�p�.� �6�2�)�.� �T�h�e� �m�o�d�e�l� �f�o�r� �s�u�c�h� �a� �w�o�r�k�s�h�o�p� �i�n�c�l�u�d�e�s� �e�x�p�e�r�i�e�n�c�e�s� �i�n� �a�n�a�l�y�z�i�n�g� 

�v�a�r�i�o�u�s� �i�n�d�u�s�t�r�i�a�l� �a�n�d� �e�d�u�c�a�t�i�o�n�a�l� �s�a�f�e�t�y� �p�r�a�c�t�i�c�e�s� �a�n�d� �t�h�e� �o�p�p�o�r�t�u�n�i�t�y� 

�f�o�r� �t�e�a�c�h�e�r�s� �t�o� �d�e�s�i�g�n� �a�n�d� �p�l�a�n� �a� �c�o�m�p�l�e�t�e� �s�a�f�e�t�y� �p�r�o�g�r�a�m� �f�o�r� �i�n�d�u�s�t�r�i�a�l� 

�o�r� �e�d�u�c�a�t�i�o�n�a�l� �e�n�v�i�r�o�n�m�e�n�t�.� �A�c�t�i�v�i�t�i�e�s� �i�n�c�l�u�d�e�d� �s�t�u�d�y� �o�f� �s�a�f�e�t�y
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�r�e�q�u�i�r�e�m�e�n�t�s� �f�o�r� �p�r�o�d�u�c�t�i�o�n� �p�r�o�c�e�s�s�e�s�,� �m�a�n�u�f�a�c�t�u�r�i�n�g� �e�q�u�i�p�m�e�n�t� �a�n�d� 

�m�a�c�h�i�n�e�r�y�,� �i�n�d�u�s�t�r�i�a�l� �p�l�a�n�s�,� �a�n�d� �o�r�g�a�n�i�z�a�t�i�o�n� �a�n�d� �a�d�m�i�n�i�s�t�r�a�t�i�o�n� �o�f� 

�s�a�f�e�t�y� �p�r�o�g�r�a�m�s� �i�n� �i�n�d�u�s�t�r�y� �a�n�d� �v�o�c�a�t�i�o�n�a�l�-�t�e�c�h�n�i�c�a�l� �p�r�o�g�r�a�m�s�.� �S�t�a�f�f� 

�f�o�r� �t�h�i�s� �w�o�r�k�s�h�o�p� �i�n�c�l�u�d�e�d� �c�o�u�r�s�e� �c�o�o�r�d�i�n�a�t�o�r�,� �v�o�c�a�t�i�o�n�a�l� �e�d�u�c�a�t�o�r�s�,� 

�i�n�s�u�r�a�n�c�e� �s�a�f�e�t�y� �s�p�e�c�i�a�l�i�s�t�,� �c�o�r�p�o�r�a�t�e� �s�a�f�e�t�y� �d�i�r�e�c�t�o�r�,� �c�o�r�p�o�r�a�t�e� �m�e�d�i�-�~� 

�c�a�l� �s�p�e�c�i�a�l�i�s�t�,� �a�n�d� �l�e�g�a�l� �s�p�e�c�i�a�l�i�s�t�.� �A�d�d�i�t�i�o�n�a�l� �i�n�d�u�s�t�r�i�a�l� �i�n�p�u�t� �w�a�s� 

�g�i�v�e�n� �t�h�r�o�u�g�h� �i�n�d�u�s�t�r�y�-�s�u�p�p�l�i�e�d� �i�n�s�t�r�u�c�t�i�o�n�a�l� �m�a�t�e�r�i�a�l�s� �a�n�d� �t�h�r�o�u�g�h� �a�n� 

�I�n�d�u�s�t�r�y� �S�a�f�e�t�y� �R�i�s�k� �A�n�a�l�y�s�i�s� �G�a�m�e� �w�h�i�c�h� �c�o�n�s�i�s�t�e�d� �o�f� �a� �1�6�-�h�o�u�r� �e�x�p�e�r�i�e�n�c�e� 

�w�i�t�h� �a� �h�y�p�o�t�h�e�t�i�c�a�l� �s�e�t� �o�f� �p�r�o�b�l�e�m�s� �f�o�r� �a� �l�a�r�g�e� �i�n�d�u�s�t�r�i�a�l� �p�l�a�n�t�.� 

�L�i�a�b�i�l�i�t�y� 

�L�i�a�b�i�l�i�t�y� �i�s� �a� �l�e�g�a�l� �r�e�s�p�o�n�s�i�b�i�l�i�t�y� �w�h�i�c�h� �b�i�n�d�s� �a�n� �i�n�d�i�v�i�d�u�a�l� �i�n� 

�l�a�w� �a�n�d� �j�u�s�t�i�c�e� �t�o� �d�o� �s�o�m�e�t�h�i�n�g� �w�h�i�c�h� �m�a�y� �b�e� �e�n�f�o�r�c�e�d� �b�y� �a�c�t�i�o�n� �(�K�i�g�i�n� 

�a�n�d� �S�h�e�r�i�c�k�,� �1�9�7�5�,� �p�.� �3�0�0�)�.� �T�h�e� �p�o�s�s�i�b�i�l�i�t�y� �o�f� �a�n� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �e�d�u�-� 

�c�a�t�i�o�n� �t�e�a�c�h�e�r� �b�e�c�o�m�i�n�g� �i�n�v�o�l�v�e�d� �i�n� �l�i�t�i�g�a�t�i�o�n� �r�e�s�u�l�t�i�n�g� �f�r�o�m� �i�n�j�u�r�y� 

�o�f� �a� �s�t�u�d�e�n�t� �i�s� �g�r�e�a�t�e�r� �t�o�d�a�y� �t�h�a�n� �i�n� �a�n�y� �o�t�h�e�r� �p�e�r�i�o�d� �o�f� �h�i�s�t�o�r�y� �(�K�i�g�i�n� 

�a�n�d� �S�h�e�r�i�c�k�,� �1�9�7�5�)�.� 

�T�h�e� �d�e�g�r�e�e� �t�o� �w�h�i�c�h� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �e�d�u�c�a�t�i�o�n� �t�e�a�c�h�e�r�s� �a�r�e� �a�w�a�r�e� 

�o�f� �t�h�e� �p�o�t�e�n�t�i�a�l� �l�i�a�b�i�l�i�t�y� �i�n�h�e�r�e�n�t� �i�n� �t�h�e�i�r� �j�o�b�s� �m�a�y� �b�e� �a� �f�a�c�t�o�r� �w�h�i�c�h� 

�_� �i�n�f�l�u�e�n�c�e�s� �t�h�e�i�r� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s� �a�n�d� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s�.� �N�o� �l�i�t�-� 

�e�r�a�t�u�r�e� �w�a�s� �f�o�u�n�d� �w�h�i�c�h� �s�t�u�d�i�e�d� �s�u�c�h� �a� �r�e�l�a�t�i�o�n�s�h�i�p�.� 

�K�i�g�i�n� �(�1�9�5�9�)� �s�t�u�d�i�e�d� �l�i�a�b�i�l�i�t�y� �a�f�f�e�c�t�i�n�g� �s�h�o�p� �t�e�a�c�h�e�r�s� �a�n�d� �p�r�o�v�i�-� 

�s�i�o�n�s� �f�o�r� �a�v�o�i�d�i�n�g� �a�c�c�i�d�e�n�t�s� �a�n�d� �l�i�t�i�g�a�t�i�o�n�.� �H�e� �r�e�p�o�r�t�e�d� �t�h�a�t� �n�e�g�l�i�-� 

�g�e�n�c�e� �w�a�s� �t�h�e� �m�o�s�t� �c�o�m�m�o�n� �r�e�a�s�o�n� �f�o�r� �w�h�i�c�h� �a� �s�h�o�p� �t�e�a�c�h�e�r� �c�a�n� �b�e� �h�e�l�d� 

�l�i�a�b�l�e�.� 

�T�h�e� �c�h�a�n�g�e� �i�n� �t�h�e� �r�a�t�e� �o�f� �l�i�t�i�g�a�t�i�o�n� �i�n� �l�i�a�b�i�l�i�t�y� �s�u�i�t�s� �w�a�s� �p�i�n�-
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�p�o�i�n�t�e�d� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�t�a�t�e�m�e�n�t� �b�y� �F�l�a�n�i�g�a�n� �(�1�9�7�6�,� �p�.� �3�8�2�)�:� �"�I�n� 

�1�9�7�5�,� �o�v�e�r� �o�n�e� �m�i�l�l�i�o�n� �o�f� �t�h�i�s� �t�y�p�e� �o�f� �s�u�i�t� �w�e�r�e� �f�i�l�e�d� �i�n� �s�t�a�t�e� �a�n�d� 

�f�e�d�e�r�a�l� �c�o�u�r�t�s�.� �T�e�n� �y�e�a�r�s� �a�g�o�,� �l�e�s�s� �t�h�a�n� �2�0�0�,�0�0�0� �s�u�i�t�s� �a� �y�e�a�r� �w�e�r�e� 

�f�i�l�e�d�.�"� 

�W�o�r�i�c�k� �(�1�9�7�5�,� �p�.� �2�1�3�)� �s�u�m�m�a�r�i�z�e�d� �t�h�e� �s�i�t�u�a�t�i�o�n� �r�e�g�a�r�d�i�n�g� �t�e�a�c�h�e�r� 

�l�i�a�b�i�l�i�t�y� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �w�a�y�:� 

�T�h�e� �d�o�c�t�r�i�n�e� �o�f� �s�o�v�e�r�e�i�g�n� �i�m�m�u�n�i�t�y� �a�l�s�o� �a�f�f�e�c�t�s� �t�h�e� �t�e�a�c�h�e�r�.� 
�U�n�d�e�r� �t�h�i�s� �d�o�c�t�r�i�n�e� �s�c�h�o�o�l� �d�i�s�t�r�i�c�t�s� �a�r�e� �n�o�t� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� 
�t�h�e� �a�c�t�s� �o�f� �t�h�e�i�r� �e�m�p�l�o�y�e�e�s�.� �I�n�d�u�s�t�r�y�,� �b�y� �w�a�y� �o�f� �c�o�n�t�r�a�s�t�,� 
�i�s� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �t�h�e� �a�c�t� �o�f� �i�t�s� �e�m�p�l�o�y�e�e�s� �u�n�d�e�r� �t�h�e� �d�o�c�-� 
�t�r�i�n�e� �o�f� �"�r�e�s�p�o�n�d�e�n�t� �s�u�p�e�r�i�o�r�.�"� �S�o�m�e� �s�t�a�t�e�s� �t�h�a�t� �h�a�v�e� �a�b�r�o�-� 
�g�a�t�e�d� �t�h�e� �d�o�c�t�r�i�n�e� �o�f� �s�o�v�e�r�e�i�g�n� �i�m�m�u�n�i�t�y� �f�o�r� �s�c�h�o�o�l�s� �h�a�v�e� 
�a�c�c�e�p�t�e�d� �l�i�a�b�i�l�i�t�y� �f�o�r� �t�h�e� �n�e�g�l�i�g�e�n�c�e� �o�f� �t�h�e�i�r� �e�m�p�l�o�y�e�e�s�,� �i�n� 
�w�h�i�c�h� �c�a�s�e� �t�h�e� �s�c�h�o�o�l� �d�i�s�t�r�i�c�t�s� �p�u�r�c�h�a�s�e� �i�n�s�u�r�a�n�c�e� �p�r�o�t�e�c�t�i�o�n�.� 
�I�n� �a�l�l� �s�t�a�t�e�s�,� �h�o�w�e�v�e�r�,� �t�h�e� �t�e�a�c�h�e�r�s� �t�h�e�m�s�e�l�v�e�s� �a�r�e� �s�u�b�j�e�c�t� 
�t�o� �n�e�g�l�i�g�e�n�c�e� �s�u�i�t�s�,� �a�n�d� �i�n� �t�h�o�s�e� �s�t�a�t�e�s� �w�h�e�r�e� �t�h�e� �p�h�i�l�o�s�o�p�h�y� 
�o�f� �r�e�s�p�o�n�d�e�n�t� �s�u�p�e�r�i�o�r� �d�o�e�s� �n�o�t� �a�p�p�l�y�,� �t�h�e�y� �s�t�a�n�d� �a�l�o�n�e� �i�n� 
�t�h�e�i�r� �d�e�f�e�n�s�e�.� 

�N�e�g�l�i�g�e�n�c�e� �i�s� �d�e�f�i�n�e�d� �a�s�"�.� �.� �.� �t�h�e� �o�m�i�s�s�i�o�n� �t�o� �d�o� �s�o�m�e�t�h�i�n�g� �w�h�i�c�h� 

�a� �r�e�a�s�o�n�a�b�l�e� �m�a�n�,� �g�u�i�d�e�d� �b�y� �t�h�o�s�e� �c�o�n�s�i�d�e�r�a�t�i�o�n�s� �w�h�i�c�h� �o�r�d�i�n�a�r�i�l�y� �r�e�g�u�-� 

�l�a�t�e� �h�u�m�a�n� �a�f�f�a�i�r�s�,� �w�o�u�l�d� �d�o� �o�r� �t�h�e� �d�o�i�n�g� �o�f� �s�o�m�e�t�h�i�n�g� �w�h�i�c�h� �a� �r�e�a�s�o�n�a�b�l�e� 

�a�n�d� �p�r�u�d�e�n�t� �m�a�n� �w�o�u�l�d� �n�o�t� �d�o�"� �(�N�o�l�t�e� �a�n�d� �L�i�n�n�,� �1�9�6�3�,� �p�.� �2�4�5�)�.� 

�1�.� �F�a�i�l�u�r�e� �t�o� �a�c�t� �s�o� �a�s� �t�o� �p�r�o�t�e�c�t� �o�t�h�e�r�s� �f�r�o�m� �u�n�n�e�c�e�s�s�a�r�y� 
�r�i�s�k� �(�r�e�m�o�v�i�n�g� �s�a�f�e�t�y� �g�u�a�r�d�s�)�.� 

�2�.� �F�a�i�l�u�r�e� �t�o� �a�c�t� �a�s� �a� �p�r�u�d�e�n�t� �m�a�n� �w�o�u�l�d� �(�a�l�l�o�w�i�n�g� �u�s�e� �o�f� 
�d�e�f�e�c�t�i�v�e� �e�q�u�i�p�m�e�n�t�,� �l�e�a�v�i�n�g� �t�h�e� �c�l�a�s�s�r�o�o�m�,� �e�t�c�.�)�.� 

�3�.� �L�a�c�k� �o�f� �c�a�r�e� �o�r� �d�u�e� �d�i�l�i�g�e�n�c�e� �(�f�a�i�l�u�r�e� �t�o� �i�n�s�p�e�c�t� �a�n�d�/�o�r� 
�m�a�i�n�t�a�i�n� �m�a�c�h�i�n�e�s�)�.� 

�4�.� �A�l�l�o�w�i�n�g� �t�h�i�r�d� �p�a�r�t�i�e�s� �t�o� �u�s�e� �o�r� �e�n�g�a�g�e� �i�n� �a�n� �a�c�t�i�v�i�t�y� 
�w�h�i�c�h� �c�a�n� �r�e�s�u�l�t� �i�n� �j�e�o�p�a�r�d�y� �o�n� �t�h�e�i�r� �p�a�r�t�.� 

�I�n� �t�h�e� �f�i�n�a�l� �a�n�a�l�y�s�i�s� �W�o�r�i�c�k� �p�o�i�n�t�s� �o�u�t� �(�1�9�7�5�,� �p�.� �2�1�8�)�,� �"�T�h�e� �b�e�s�t� 

�d�e�f�e�n�s�e� �a�g�a�i�n�s�t� �l�i�a�b�i�l�i�t�y� �f�o�r� �n�e�g�l�i�g�e�n�c�e� �i�s� �p�r�e�v�e�n�t�i�o�n�.�"



�4�0� 

�R�e�s�e�a�r�c�h� �N�e�e�d�e�d� �i�n� �S�a�f�e�t�y� �E�d�u�c�a�t�i�o�n� 

�I�t� �s�e�e�m�s� �c�l�e�a�r� �t�h�a�t� �c�u�r�r�e�n�t� �k�n�o�w�l�e�d�g�e� �o�f� �a�c�c�i�d�e�n�t� �p�r�e�v�e�n�t�i�o�n� �t�e�c�h�-� 

�n�i�q�u�e�s� �a�n�d� �m�e�t�h�o�d�s� �i�s� �i�n�a�d�e�q�u�a�t�e� �t�o� �s�a�f�e�g�u�a�r�d� �t�h�e� �c�i�t�i�z�e�n�r�y� �o�f� �t�o�m�o�r�r�o�w�.� 

�T�h�e� �N�a�t�i�o�n�a�l� �C�o�m�m�i�s�s�i�o�n� �o�n� �S�a�f�e�t�y� �E�d�u�c�a�t�i�o�n� �(�1�9�6�4�)� �p�u�b�l�i�s�h�e�d� �a� �l�i�s�t� �o�f� 

�r�e�c�o�m�m�e�n�d�e�d� �s�t�u�d�i�e�s� �i�n� �s�a�f�e�t�y� �f�o�r� �d�r�i�v�e�r� �e�d�u�c�a�t�i�o�n�.� �T�h�e� �f�o�l�l�o�w�i�n�g� 

�t�h�r�e�e� �i�t�e�m�s� �f�r�o�m� �t�h�a�t� �l�i�s�t� �a�p�p�e�a�r� �t�o� �b�e� �r�e�l�e�v�a�n�t� �t�o� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� 

�e�d�u�c�a�t�i�o�n�:� 

�1�.� �D�e�t�e�r�m�i�n�a�t�i�o�n� �o�f� �e�x�t�e�n�t� �t�o� �w�h�i�c�h� �c�u�r�r�e�n�t� �t�e�x�t� �a�n�d� �i�n�s�t�r�u�c�-� 
�t�i�o�n�a�l� �m�a�t�e�r�i�a�l�s� �i�n�c�o�r�p�o�r�a�t�e� �e�x�i�s�t�i�n�g� �r�e�s�e�a�r�c�h� �f�i�n�d�i�n�g�s� �o�n� 
�a�c�c�i�d�e�n�t� �o�c�c�u�r�r�e�n�c�e�,� �p�s�y�c�h�o�m�o�t�o�r� �s�k�i�l�l�s�,� �t�r�a�c�k�i�n�g�,� �p�e�r�c�e�p�-� 
�t�i�o�n�,� �a�n�d� �p�r�o�b�l�e�m� �s�o�l�v�i�n�g�.� 

�2�.� �U�p�d�a�t�i�n�g� �o�f� �t�e�s�t� �m�a�t�e�r�i�a�l�s� �t�o� �r�e�f�l�e�c�t� �c�u�r�r�e�n�t� �r�e�s�e�a�r�c�h�.� 

�3�.� �D�e�v�e�l�o�p�m�e�n�t� �a�n�d� �d�i�s�s�e�m�i�n�a�t�i�o�n� �o�f� �g�u�i�d�e�l�i�n�e�s� �t�o� �t�e�a�c�h�e�r�s� 
�f�o�r� �p�r�o�g�r�a�m� �e�v�a�l�u�a�t�i�o�n�.� 

�M�o�r�e� �r�e�c�e�n�t�l�y�,� �i�n� �a� �r�e�p�o�r�t� �f�o�r� �t�h�e� �F�o�r�d� �F�o�u�n�d�a�t�i�o�n�,� �A�s�h�f�o�r�d� �(�1�9�7�6�,� 

�p�.� �9�8�)� �i�d�e�n�t�i�f�i�e�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �n�e�e�d�s�:� 

�1�.� �R�e�s�e�a�r�c�h� �t�o� �c�l�a�r�i�f�y� �t�h�e� �r�o�l�e� �o�f� �s�t�r�e�s�s�.� 

�2�.� �R�e�s�e�a�r�c�h� �i�n�t�o� �t�h�e� �c�a�u�s�e�s� �o�f� �a�c�c�i�d�e�n�t�s�.� 

�3�.� �I�d�e�n�t�i�f�i�c�a�t�i�o�n� �o�f� �a�l�l�e�g�e�d�l�y� �"�a�c�c�i�d�e�n�t�-�p�r�o�n�e�"� �p�e�r�s�o�n�s� �.� 

�4�,� �M�o�t�i�v�a�t�i�o�n�a�l� �s�t�u�d�i�e�s� �i�n� �o�c�c�u�p�a�t�i�o�n�a�l� �s�a�f�e�t�y� �a�n�d� �i�n� 
�g�e�n�e�r�a�l� �s�a�f�e�t�y�.� 

�S�u�m�m�a�r� 

�I�n� �t�h�i�s� �c�h�a�p�t�e�r� �r�e�s�e�a�r�c�h� �a�n�d� �l�i�t�e�r�a�t�u�r�e� �r�e�l�a�t�e�d� �t�o� �s�a�f�e�t�y� �a�n�d� 

�s�a�f�e�t�y� �i�n�s�t�r�u�c�t�i�o�n� �h�a�v�e� �b�e�e�n� �p�r�e�s�e�n�t�e�d�.� �M�a�j�o�r� �t�o�p�i�c�s� �d�i�s�c�u�s�s�e�d� �w�e�r�e�:� 

�(�1�)� �h�u�m�a�n� �f�a�c�t�o�r�s� �a�s� �c�a�u�s�e�s� �o�f� �a�c�c�i�d�e�n�t�s� �w�i�t�h� �e�m�p�h�a�s�i�s� �o�n� �a�t�t�i�t�u�d�e�s�;� 

�(�2�)� �e�n�v�i�r�o�n�m�e�n�t�a�l� �f�a�c�t�o�r�s� �i�n� �a�c�c�i�d�e�n�t� �p�r�e�v�e�n�t�i�o�n�;� �(�3�)� �m�u�l�t�i�p�l�e�-�c�a�u�s�e� 

�c�o�n�c�e�p�t� �i�n� �a�c�c�i�d�e�n�t� �p�r�e�v�e�n�t�i�o�n�;� �(�4�)� �r�e�s�e�a�r�c�h� �o�n� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� 

�i�n� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �e�d�u�c�a�t�i�o�n� �l�a�b�o�r�a�t�o�r�i�e�s�;� �(�5�)� �l�i�a�b�i�l�i�t�y� �f�a�c�t�o�r�s



�4�1� 

�i�n�f�l�u�e�n�c�i�n�g� �t�e�a�c�h�e�r� �a�t�t�i�t�u�d�e�s� �a�n�d� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s�;� �a�n�d� �(�6�)� �r�e�s�e�a�r�c�h� 

�n�e�e�d�e�d� �i�n� �s�a�f�e�t�y� �e�d�u�c�a�t�i�o�n�.� 

�R�e�s�e�a�r�c�h� �a�n�d� �e�x�p�e�r�t� �o�p�i�n�i�o�n� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �h�u�m�a�n� �f�a�c�t�o�r�s� �a�c�c�o�u�n�t� 

�f�o�r� �a� �l�a�r�g�e� �p�e�r�c�e�n�t� �o�f� �t�h�e� �a�c�c�i�d�e�n�t�s� �w�h�i�c�h� �o�c�c�u�r�,� �a�n�d� �t�h�a�t� �a�t�t�i�t�u�d�e�s� 

�a�r�e� �t�h�e� �m�o�s�t� �i�m�p�o�r�t�a�n�t� �f�o�r�c�e�s� �i�n� �t�h�e� �h�u�m�a�n� �f�a�c�t�o�r�s�.� 

�T�h�e� �p�a�s�s�a�g�e� �o�f� �t�h�e� �O�c�c�u�p�a�t�i�o�n�a�l� �S�a�f�e�t�y� �a�n�d� �H�e�a�l�t�h� �A�c�t� �o�f� �1�9�7�0� 

�s�t�i�m�u�l�a�t�e�d� �v�o�l�u�m�i�n�o�u�s� �m�a�t�e�r�i�a�l�s� �o�n� �s�t�a�n�d�a�r�d�s� �f�o�r� �e�n�v�i�r�o�n�m�e�n�t�a�l� �s�a�f�e�t�y�.� 

�I�n� �r�e�s�p�o�n�s�e� �t�o� �t�h�i�s� �A�c�t� �(�O�S�H�A�)�,� �b�a�s�i�c� �r�e�s�p�o�n�s�i�b�i�l�i�t�i�e�s� �w�e�r�e� �i�d�e�n�t�i�f�i�e�d� 

�f�o�r� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �e�d�u�c�a�t�i�o�n� �t�e�a�c�h�e�r�s�.� 

�I�t� �w�a�s� �f�o�u�n�d� �t�h�a�t� �l�i�t�t�l�e� �r�e�s�e�a�r�c�h� �w�a�s� �a�v�a�i�l�a�b�l�e� �t�o� �a�s�s�i�s�t� �t�e�a�c�h�e�r�s� 

�i�n� �m�a�k�i�n�g� �d�e�c�i�s�i�o�n�s� �a�b�o�u�t� �t�h�e� �m�o�s�t� �e�f�f�e�c�t�i�v�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s�,� 

�m�a�t�e�r�i�a�l�s�,� �a�n�d� �e�v�a�l�u�a�t�i�o�n� �p�r�o�c�e�d�u�r�e�s� �t�o� �u�s�e� �i�n� �t�e�a�c�h�i�n�g� �g�o�o�d� �s�a�f�e�t�y� 

�a�t�t�i�t�u�d�e�s� �a�n�d� �s�k�i�l�l�s�;� �h�o�w�e�v�e�r�,� �e�x�p�e�r�t� �o�p�i�n�i�o�n� �o�n� �t�h�e�s�e� �m�a�t�t�e�r�s� �w�a�s� 

�a�b�u�n�d�a�n�t�.� 

�G�e�n�e�r�a�l� �a�g�r�e�e�m�e�n�t� �w�a�s� �f�o�u�n�d� �o�n� �t�h�e� �k�e�y� �r�o�l�e� �o�f� �t�h�e� �t�e�a�c�h�e�r� �i�n� �t�h�e� 

�d�e�v�e�l�o�p�m�e�n�t� �o�f� �t�h�e� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s� �a�n�d� �s�k�i�l�l�s� �o�f� �s�t�u�d�e�n�t�s�.� �M�i�s�s�i�n�g� 

�i�n� �t�h�e� �l�i�t�e�r�a�t�u�r�e�,� �h�o�w�e�v�e�r�,� �w�a�s� �s�i�g�n�i�f�i�c�a�n�t� �r�e�s�e�a�r�c�h� �o�n� �f�a�c�t�o�r�s� �w�h�i�c�h� 

�i�n�f�l�u�e�n�c�e� �t�h�e� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s� �a�n�d� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� �o�f� �t�e�a�c�h�e�r�s� 

�o�r� �o�n� �t�h�e� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� �o�f� �s�p�e�c�i�f�i�c� �c�o�m�p�e�t�e�n�c�i�e�s� �n�e�e�d�e�d� �b�y� �t�e�a�c�h�e�r�s� �i�n� 

�t�h�e� �a�r�e�a� �o�f� �s�a�f�e�t�y� �i�n�s�t�r�u�c�t�i�o�n�.� 

�C�h�a�p�t�e�r�s� �d�e�a�l�i�n�g� �w�i�t�h� �t�h�e� �s�t�u�d�y�,� �m�e�t�h�o�d�o�l�o�g�y�,� �r�e�s�u�l�t�s�,� �p�r�e�s�e�n�t�a�t�i�o�n� 

�a�n�d� �a�n�a�l�y�s�i�s� �o�f� �d�a�t�a� �w�i�l�l� �f�o�l�l�o�w�.� �T�h�e� �f�i�n�a�l� �c�h�a�p�t�e�r� �w�i�l�l� �p�r�e�s�e�n�t� �t�h�e� 

�s�u�m�m�a�r�y�,� �c�o�n�c�l�u�s�i�o�n�s� �a�n�d� �r�e�c�o�m�m�e�n�d�a�t�i�o�n�s�.



�C�H�A�P�T�E�R� �3� 

�M�E�T�H�O�D�O�L�O�G�Y� 

�T�h�i�s� �c�h�a�p�t�e�r� �d�e�s�c�r�i�b�e�s� �t�h�e� �r�e�s�e�a�r�c�h� �p�r�o�c�e�d�u�r�e� �a�n�d� �d�e�s�i�g�n�.� �I�n�c�l�u�d�e�d� 

�h�e�r�e� �a�r�e� �a� �r�e�s�t�a�t�e�m�e�n�t� �o�f� �t�h�e� �r�e�s�e�a�r�c�h� �q�u�e�s�t�i�o�n�s�,� �a�n�d� �d�e�s�c�r�i�p�t�i�o�n�s� �o�f� 

�(�1�)� �t�h�e� �p�o�p�u�l�a�t�i�o�n� �a�n�d� �s�a�m�p�l�e�,� �(�2�)� �t�h�e� �d�e�s�i�g�n� �o�f� �t�h�e� �s�t�u�d�y�,� �(�3�)� �t�h�e� 

�m�e�t�h�o�d�s� �u�s�e�d� �t�o� �d�e�v�e�l�o�p� �a�n�d� �c�h�e�c�k� �t�h�e� �r�e�l�i�a�b�i�l�i�t�y� �o�f� �t�h�e� �i�n�s�t�r�u�m�e�n�t�,� 

�(�4�)� �t�h�e� �p�r�o�c�e�d�u�r�e�s� �f�o�r� �c�o�l�l�e�c�t�i�n�g� �d�a�t�a�,� �a�n�d� �(�5�)� �t�h�e� �s�t�a�t�i�s�t�i�c�a�l� �a�n�a�l�y�s�i�s� 

�a�n�d� �t�r�e�a�t�m�e�n�t� �o�f� �d�a�t�a�.� �T�h�e� �c�h�a�p�t�e�r� �c�o�n�c�l�u�d�e�s� �w�i�t�h� �a� �s�u�m�m�a�r�y�.� 

�R�e�s�e�a�r�c�h� �Q�u�e�s�t�i�o�n�s� 

�T�h�e� �f�o�l�l�o�w�i�n�g� �q�u�e�s�t�i�o�n�s� �s�e�r�v�e�d� �a�s� �g�u�i�d�e�s� �f�o�r� �t�h�i�s� �s�t�u�d�y�:� 

�1�.� �W�h�a�t� �i�s� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s� �a�n�d� �i�n�s�t�r�u�c�-� 

�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� �o�f� �s�e�c�o�n�d�a�r�y� �s�c�h�o�o�l� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �e�d�u�c�a�t�i�o�n� �t�e�a�c�h�e�r�s� 

�i�n� �V�i�r�g�i�n�i�a� �i�n� �t�e�r�m�s� �o�f� �c�a�t�e�g�o�r�i�e�s� �a�n�d� �o�v�e�r�a�l�l� �a�t�t�i�t�u�d�e�s� �a�n�d� �p�r�a�c�t�i�c�e�s�?� 

�2�.� �W�h�a�t� �i�s� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �y�e�a�r�s� �o�f� �t�e�a�c�h�i�n�g� �e�x�p�e�r�i�e�n�c�e� 

�a�n�d� �y�e�a�r�s� �o�f� �i�n�d�u�s�t�r�i�a�l� �w�o�r�k� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s� �a�n�d� 

�i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� �i�n� �t�e�r�m�s� �o�f� �c�a�t�e�g�o�r�i�e�s� �a�n�d� �o�v�e�r�a�l�l� �a�t�t�i�t�u�d�e�s� 

�a�n�d� �p�r�a�c�t�i�c�e�s� �o�f� �s�e�c�o�n�d�a�r�y� �s�c�h�o�o�l� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �e�d�u�c�a�t�i�o�n� �t�e�a�c�h�e�r�s� 

�i�n� �V�i�r�g�i�n�i�a�?� 

�P�o�p�u�l�a�t�i�o�n� �a�n�d� �S�a�m�p�l�e� 

�T�h�e� �p�o�p�u�l�a�t�i�o�n� �f�o�r� �t�h�i�s� �s�t�u�d�y� �w�a�s� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �t�e�a�c�h�e�r�s� �e�m�p� �l�o�y�e�d� 

�i�n� �s�e�c�o�n�d�a�r�y� �s�c�h�o�o�l�s� �i�n� �t�h�e� �s�t�a�t�e� �o�f� �V�i�r�g�i�n�i�a� �d�u�r�i�n�g� �t�h�e� �1�9�7�8�-�7�9� �s�c�h�o�o�l� 

�y�e�a�r�.� �D�u�r�i�n�g� �t�h�i�s� �p�e�r�i�o�d�,� �1�0�6�8� �t�e�a�c�h�e�r�s� �w�e�r�e� �l�i�s�t�e�d� �i�n� �t�h�e� �V�i�r�g�i�n�i�a� 

�I�n�d�u�s�t�r�i�a�l� �A�r�t�s� �T�e�a�c�h�e�r�s�'� �D�i�r�e�c�t�o�r�y�,� �1�9�7�8�-�7�9�.� �I�n�c�l�u�d�e�d� �i�n� �t�h�i�s� �n�u�m�b�e�r� 

�w�e�r�e� �t�e�a�c�h�e�r�s� �o�f� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�o�u�r�s�e�s�:� �A� �W�o�r�l�d� �o�f� �C�h�o�i�c�e�:� �C�a�r�e�e�r�s� �a�n�d� 

�Y�o�u�;� �E�x�p�l�o�r�i�n�g� �T�e�c�h�n�o�l�o�g�y�;� �M�o�d�e�r�n� �I�n�d�u�s�t�r�y� �a�n�d� �T�e�c�h�n�o�l�o�g�y�;� �A�m�e�r�i�c�a�n� 

�4�2



�4�3� 

�I�n�d�u�s�t�r�y�;� �W�o�r�l�d� �o�f� �C�o�n�s�t�r�u�c�t�i�o�n�;� �W�o�r�l�d� �o�f� �M�a�n�u�f�a�c�t�u�r�i�n�g�;� �I�n�d�u�s�t�r�i�a�l� 

�C�a�r�e�e�r� �E�x�p�l�o�r�a�t�i�o�n�;� �G�e�n�e�r�a�l� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s�;� �C�o�n�s�e�r�v�a�t�i�o�n� �o�f� �N�a�t�u�r�a�l� 

�R�e�s�o�u�r�c�e�s�;� �R�e�s�e�a�r�c�h� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t�;� �I�n�d�u�s�t�r�i�a�l� �C�r�a�f�t�s�;� �J�e�w�e�l�r�y� �M�a�k�i�n�g�;� 

�P�o�w�e�r� �a�n�d� �T�r�a�n�s�p�o�r�t�a�t�i�o�n�;� �E�l�e�c�t�r�i�c�i�t�y�/�E�l�e�c�t�r�o�n�i�c�s�;� �G�r�a�p�h�i�c� �A�r�t�s�;� 

�P�h�o�t�o�g�r�a�p�h�y�;� �M�e�c�h�a�n�i�c�a�l� �D�r�a�w�i�n�g�;� �M�e�t�a�l�w�o�r�k�i�n�g�;� �W�o�o�d�w�o�r�k�i�n�g�;� �C�o�m�m�u�n�i�c�a�-� 

�t�i�o�n�s�;� �a�n�d� �M�a�n�u�f�a�c�t�u�r�i�n�g� �a�n�d� �C�o�n�s�t�r�u�c�t�i�o�n�.� 

�F�r�o�m� �t�h�e� �t�o�t�a�l� �p�o�p�u�l�a�t�i�o�n� �o�f� �1�0�6�8� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �t�e�a�c�h�e�r�s�,� �a� �r�a�n�-� 

�d�o�m� �s�a�m�p�l�e� �o�f� �2�8�5� �w�a�s� �s�e�l�e�c�t�e�d�.� �T�h�e� �n�u�m�b�e�r�s� �f�o�r� �t�h�e� �r�a�n�d�o�m� �s�a�m�p�l�e� �w�e�r�e� 

�i�d�e�n�t�i�f�i�e�d� �b�y� �u�s�e� �o�f� �a� �c�o�m�p�u�t�e�r� �g�e�n�e�r�a�t�e�d� �t�a�b�l�e� �o�f� �r�a�n�d�o�m� �n�u�m�b�e�r�s�.� 

�R�a�n�d�o�m� �s�e�l�e�c�t�i�o�n� �w�a�s� �u�s�e�d� �f�o�r� �t�h�e� �f�o�l�l�o�w�i�n�g� �r�e�a�s�o�n�s� �a�s� �s�u�g�g�e�s�t�e�d� �b�y� 

�B�o�r�g� �a�n�d� �G�a�l�l� �(�1�9�7�1�,� �p�.� �1�1�9�)�:� 

�1�.� �T�o� �s�e�l�e�c�t� �a� �s�a�m�p�l�e� �t�h�a�t� �w�i�l�l� �y�i�e�l�d� �r�e�s�e�a�r�c�h� �d�a�t�a� �t�h�a�t� �c�a�n� 
�b�e� �g�e�n�e�r�a�l�i�z�e�d� �t�o� �a� �l�a�r�g�e�r� �p�o�p�u�l�a�t�i�o�n�.� 

�2�.� �T�o� �b�e� �a�b�l�e� �t�o� �a�p�p�l�y� �i�n�f�e�r�e�n�t�i�a�l� �s�t�a�t�i�s�t�i�c�s� �t�o� �t�h�e� �r�e�s�e�a�r�c�h� 
�d�a�t�a�.� 

�3�.� �I�n�f�e�r�e�n�t�i�a�l� �s�t�a�t�i�s�t�i�c�s� �e�n�a�b�l�e�s� �t�h�e� �r�e�s�e�a�r�c�h�e�r� �t�o� �m�a�k�e� 
�c�e�r�t�a�i�n� �i�n�f�e�r�e�n�c�e�s� �a�b�o�u�t� �p�o�p�u�l�a�t�i�o�n� �v�a�l�u�e�s� �(�e�.�g�.�,� �m�e�a�n�,� 
�s�t�a�n�d�a�r�d� �d�e�v�i�a�t�i�o�n�,� �c�o�r�r�e�l�a�t�i�o�n� �r�a�t�i�o�,� �d�i�f�f�e�r�e�n�c�e�s� �b�e�t�w�e�e�n� 
�p�o�p�u�l�a�t�i�o�n� �m�e�a�n�s�)� �o�n� �t�h�e� �b�a�s�i�s� �o�f� �o�b�t�a�i�n�e�d� �s�a�m�p�l�e� �v�a�l�u�e�s�.� 

�K�e�r�l�i�n�g�e�r� �(�1�9�7�3�,� �p�.� �1�2�7�)� �r�e�c�o�m�m�e�n�d�s� �t�h�a�t� �a�s� �l�a�r�g�e� �a� �s�a�m�p�l�e� �a�s� �p�o�s�-� 

�s�i�b�l�e� �s�h�o�u�l�d� �b�e� �u�s�e�d� �i�n� �o�r�d�e�r� �t�o� �e�f�f�e�c�t�i�v�e�l�y� �u�t�i�l�i�z�e� �t�h�e� �p�r�i�n�c�i�p�l�e� �o�f� 

�r�a�n�d�o�m�i�z�a�t�i�o�n�.� �S�p�e�c�i�f�i�c�a�l�l�y�,� �a�c�c�o�r�d�i�n�g� �t�o� �B�o�r�g� �a�n�d� �G�a�l�l� �(�1�9�7�1�,� �p�.� �1�2�3�)�,� 

�t�h�e� �l�a�r�g�e�r� �t�h�e� �s�a�m�p�l�e�,� �t�h�e� �g�r�e�a�t�e�r� �t�h�e� �l�i�k�e�l�i�h�o�o�d� �t�h�a�t� �t�h�e� �m�e�a�n� �a�n�d� �t�h�e� 

�s�t�a�n�d�a�r�d� �d�e�v�i�a�t�i�o�n� �w�i�l�l� �b�e� �r�e�p�r�e�s�e�n�t�a�t�i�v�e� �o�f� �t�h�e� �p�o�p�u�l�a�t�i�o�n� �m�e�a�n� �a�n�d� �t�h�e� 

�s�t�a�n�d�a�r�d� �d�e�v�i�a�t�i�o�n�.� �A�d�d�i�t�i�o�n�a�l�l�y�,� �t�h�e� �l�a�r�g�e�r� �t�h�e� �s�a�m�p�l�e�,� �t�h�e� �l�e�s�s� 

�l�i�k�e�l�y� �w�i�l�l� �t�h�e� �r�e�s�e�a�r�c�h�e�r� �o�b�t�a�i�n� �n�e�g�a�t�i�v�e� �r�e�s�u�l�t�s� �o�r� �a�c�c�e�p�t� �a� �n�u�l�l� 

�h�y�p�o�t�h�e�s�i�s� �w�h�e�n� �i�t� �i�s� �a�c�t�u�a�l�l�y� �f�a�l�s�e�.� 

�T�h�e� �s�a�m�p�l�e� �s�i�z�e� �w�a�s� �c�a�l�c�u�l�a�t�e�d� �t�h�r�o�u�g�h� �a� �f�o�r�m�u�l�a� �a�n�d� �t�a�b�l�e



�4�4� 

�r�e�c�o�m�m�e�n�d�e�d� �b�y� �K�r�e�j�c�i�e� �a�n�d� �M�o�r�g�a�n� �(�1�9�7�0�,� �p�.� �6�0�7�)�:� 

�S� �=� �X�¢�N�P�(�1�-�P�)�-�d�?�(�N�-�1�)�+�X�2�P� �(�1�-�P�)� 

�S� �=� �r�e�q�u�i�r�e�d� �s�a�m�p�l�e� 

�x�2� �=� �t�h�e� �t�a�b�l�e� �v�a�l�u�e� �o�f� �c�h�i� �s�q�u�a�r�e� �f�o�r� �o�n�e� �d�e�g�r�e�e� �o�f� �f�r�e�e�d�o�m� 
�a�t� �t�h�e� �d�e�s�i�r�e�d� �c�o�n�f�i�d�e�n�c�e� �l�e�v�e�l� �(�3�.�8�4�1�)� 

�N� �=� �t�h�e� �p�o�p�u�l�a�t�i�o�n� �s�i�z�e� 

�P� �=� �t�h�e� �p�o�p�u�l�a�t�i�o�n� �p�r�o�p�o�r�t�i�o�n� �(�a�s�s�u�m�e�d� �t�o� �b�e� �0�.�5�0� �s�i�n�c�e� �t�h�i�s� 
�w�o�u�l�d� �p�r�o�v�i�d�e� �t�h�e� �m�a�x�i�m�u�m� �s�a�m�p�l�e� �s�i�z�e�)� 

�d� �=� �t�h�e� �d�e�g�r�e�e� �o�f� �a�c�c�u�r�a�c�y� �e�x�p�r�e�s�s�e�d� �a�s� �a� �p�r�o�p�o�r�t�i�o�n� �(�0�.�0�5�)�.� 

�D�e�s�i�g�n� �o�f� �t�h�e� �S�t�u�d�y� 

�T�h�i�s� �s�t�u�d�y� �m�a�y� �b�e� �d�e�s�c�r�i�b�e�d� �a�s� �s�u�r�v�e�y� �r�e�s�e�a�r�c�h� �(�B�o�r�g� �a�n�d� �G�a�l�l�,� �1�9�7�9�,� 

�p�.� �2�8�3�)�.� �R�e�s�p�o�n�d�e�n�t�s� �w�e�r�e� �c�o�n�t�a�c�t�e�d� �b�y� �m�a�i�l� �a�n�d� �a�s�k�e�d� �t�o� �c�o�m�p�l�e�t�e� �a� 

�s�u�r�v�e�y� �q�u�e�s�t�i�o�n�n�a�i�r�e�.� �A� �p�a�n�e�l� �o�f� �e�x�p�e�r�t�s� �w�a�s� �u�t�i�l�i�z�e�d� �f�o�r� �t�h�e� �v�a�l�i�d�a�t�i�o�n� 

�o�f� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e� �d�e�v�e�l�o�p�e�d� �b�y� �t�h�e� �r�e�s�e�a�r�c�h�e�r� �f�o�r� �t�h�i�s� �s�t�u�d�y�.� �P�r�a�c�t�i�-� 

�t�i�o�n�e�r�s� �i�n� �t�h�e� �f�i�e�l�d� �a�n�d� �a� �l�i�t�e�r�a�t�u�r�e� �s�e�a�r�c�h� �w�e�r�e� �u�t�i�l�i�z�e�d� �t�o� �i�d�e�n�t�i�f�y� 

�i�t�e�m�s� �t�o� �b�e� �i�n�c�l�u�d�e�d� �o�n� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e�.� �T�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e� �w�a�s� �m�a�i�l�e�d� 

�t�o� �a� �r�a�n�d�o�m� �s�e�l�e�c�t�i�o�n� �o�f� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �t�e�a�c�h�e�r�s� �i�n� �t�h�e� �s�t�a�t�e� �o�f� �V�i�r�g�i�n�i�a�.� 

�I�n�s�t�r�u�m�e�n�t� �D�e�v�e�l�o�p�m�e�n�t� 

�D�a�t�a� �f�o�r� �t�h�i�s� �s�t�u�d�y� �w�e�r�e� �c�o�l�l�e�c�t�e�d� �t�h�r�o�u�g�h� �a� �q�u�e�s�t�i�o�n�n�a�i�r�e� �d�e�v�e�l�o�p�e�d� 

�s�p�e�c�i�f�i�c�a�l�l�y� �f�o�r� �t�h�i�s� �s�t�u�d�y�.� �T�h�e� �f�o�l�l�o�w�i�n�g� �p�r�o�c�e�d�u�r�e�s� �w�e�r�e� �u�s�e�d� �i�n� 

�d�e�v�e�l�o�p�i�n�g� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e�:� 

�1�.� �A� �s�e�a�r�c�h� �o�f� �t�h�e� �l�i�t�e�r�a�t�u�r�e� �o�n� �s�a�f�e�t�y� �a�n�d� �a�c�c�i�d�e�n�t� �p�r�e�v�e�n�t�i�o�n� 

�w�a�s� �m�a�d�e� �a�n�d� �a� �l�i�s�t� �o�f� �s�a�f�e�t�y� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� �w�a�s� �d�e�v�e�l�o�p�e�d� 

�b�a�s�e�d� �o�n� �t�h�e� �l�i�t�e�r�a�t�u�r�e� �s�e�a�r�c�h�.� 

�2�.� �T�h�e� �g�u�i�d�e� �e�n�t�i�t�l�e�d� �S�a�f�e�t�y�,� �b�y� �B�e�l�l�,� �B�o�n�f�a�d�i�n�i�,� �a�n�d� �G�o�o�d� �(�1�9�7�5�)�,� 

�a�n�d� �t�h�e� �a�r�t�i�c�l�e�,� �"�A� �C�h�e�c�k�l�i�s�t� �o�f� �P�r�e�f�e�r�r�e�d� �P�r�a�c�t�i�c�e�s� �f�o�r� �S�c�h�o�o�l� �S�h�o�p�s�"



�4�5� 

�b�y� �W�i�l�l�i�a�m�s� �(�1�9�7�5�)� �w�e�r�e� �s�e�l�e�c�t�e�d� �f�o�r� �u�s�e� �a�s� �m�a�j�o�r� �r�e�s�o�u�r�c�e�s� �f�o�r� �i�d�e�n�t�i�-� 

�f�y�i�n�g� �c�o�n�t�e�n�t� �a�n�d� �s�h�a�p�i�n�g� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e� �i�t�e�m�s�.� 

�3�.� �<�A� �p�o�o�l� �o�f� �e�i�g�h�t�y� �f�a�v�o�r�a�b�l�e� �a�n�d� �u�n�f�a�v�o�r�a�b�l�e� �s�t�a�t�e�m�e�n�t�s� �a�b�o�u�t� 

�s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s� �a�n�d� �p�r�a�c�t�i�c�e�s� �w�a�s� �g�e�n�e�r�a�t�e�d�.� 

�4�.� �A� �g�r�o�u�p� �o�f� �f�o�u�r�t�e�e�n� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �t�e�a�c�h�e�r�s� �s�e�l�e�c�t�e�d� �f�r�o�m� �t�h�e� 

�N�o�r�f�o�l�k� �P�u�b�l�i�c� �S�c�h�o�o�l�s� �w�a�s� �a�s�k�e�d� �t�o� �l�i�s�t� �t�h�e� �t�e�n� �m�o�s�t� �i�m�p�o�r�t�a�n�t� �s�a�f�e�t�y� 

�i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� �t�h�e�y� �f�o�l�l�o�w�.� �R�e�s�p�o�n�s�e�s� �w�e�r�e� �r�e�c�e�i�v�e�d� �f�r�o�m� 

�e�l�e�v�e�n� �o�f� �t�h�e� �t�e�a�c�h�e�r�s�.� �(�S�e�e� �A�p�p�e�n�d�i�x� �B� �f�o�r� �l�e�t�t�e�r� �t�o� �t�e�a�c�h�e�r�s� �a�n�d� 

�l�i�s�t� �o�f� �p�r�a�c�t�i�c�e�s� �s�u�b�m�i�t�t�e�d� �b�y� �t�e�a�c�h�e�r�s�.�)� 

�5�.� �T�h�e� �c�o�m�p�i�l�e�d� �l�i�s�t� �o�f� �p�r�a�c�t�i�c�e�s� �s�u�g�g�e�s�t�e�d� �b�y� �t�h�e� �t�e�a�c�h�e�r�s� �w�a�s� 

�u�s�e�d� �t�o� �s�u�b�s�t�a�n�t�i�a�t�e�,� �r�e�f�i�n�e�,� �o�r� �d�e�l�e�t�e� �s�t�a�t�e�m�e�n�t�s� �o�f� �p�r�a�c�t�i�c�e�s� �a�n�d� 

�a�t�t�i�t�u�d�e�s� �d�e�v�e�l�o�p�e�d� �f�r�o�m� �t�h�e� �l�i�t�e�r�a�t�u�r�e� �s�e�a�r�c�h�.� 

�6�.� �F�r�o�m� �t�h�e� �r�e�v�i�s�e�d� �l�i�s�t� �o�f� �s�t�a�t�e�m�e�n�t�s� �o�f� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s� �a�n�d� 

�p�r�a�c�t�i�c�e�s�,� �f�i�f�t�y� �s�t�a�t�e�m�e�n�t�s� �w�e�r�e� �s�e�l�e�c�t�e�d� �t�o� �b�e� �u�s�e�d� �o�n� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e�.� 

�7�.� �T�h�e� �t�o�t�a�l� �p�o�o�l� �o�f� �s�t�a�t�e�m�e�n�t�s� �w�a�s� �a�d�m�i�n�i�s�t�e�r�e�d� �t�o� �a� �p�i�l�o�t� �g�r�o�u�p� 

�o�f� �p�r�e�s�e�r�v�i�c�e� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �t�e�a�c�h�e�r�s� �a�n�d� �t�e�a�c�h�e�r� �e�d�u�c�a�t�o�r�s� �f�o�r� �p�u�r�-� 

�p�o�s�e�s� �o�f� �c�h�e�c�k�i�n�g� �f�o�r� �c�l�a�r�i�t�y� �a�n�d� �r�e�l�e�v�a�n�c�e�.� �A�f�t�e�r� �t�h�e� �a�n�a�l�y�s�i�s� �o�f� �t�h�e� 

�r�e�s�u�l�t�s�,� �t�h�i�r�t�y�-�o�n�e� �i�t�e�m�s� �w�e�r�e� �i�d�e�n�t�i�f�i�e�d� �t�o� �b�e� �i�n�c�l�u�d�e�d� �o�n� �t�h�e� �q�u�e�s�-� 

�t�i�o�n�n�a�i�r�e�.� 

�8�.� �U�s�i�n�g� �t�h�e� �t�h�i�r�t�y�-�o�n�e� �s�t�a�t�e�m�e�n�t�s�,� �p�a�r�a�l�l�e�l� �q�u�e�s�t�i�o�n�n�a�i�r�e� �i�t�e�m�s� 

�w�e�r�e� �d�r�a�f�t�e�d� �f�o�r� �t�h�e� �A�t�t�i�t�u�d�e� �I�n�v�e�n�t�o�r�y� �a�n�d� �t�h�e� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� 

�I�n�v�e�n�t�o�r�y�.� 

�9�.� �T�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e� �w�a�s� �s�u�b�m�i�t�t�e�d� �t�o� �a� �p�a�n�e�l� �o�f� �e�x�p�e�r�t�s� �f�o�r� 

�a�n�a�l�y�s�i�s� �a�n�d� �r�e�v�i�e�w� �o�f� �c�o�n�t�e�n�t� �a�n�d� �p�r�o�p�e�r� �g�r�o�u�p�i�n�g� �o�f� �i�t�e�m�s� �i�n�t�o� 

�c�a�t�e�g�o�r�i�e�s�.



�4�6� 

�D�e�s�c�r�i�p�t�i�o�n� �o�f� �t�h�e� �I�n�s�t�r�u�m�e�n�t� 
� � 

�T�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e� �d�e�v�e�l�o�p�e�d� �f�o�r� �t�h�i�s� �s�t�u�d�y� �w�a�s� �c�o�m�p�o�s�e�d� �o�f� �t�h�r�e�e� 

�s�u�b�p�a�r�t�s�:� �A�t�t�i�t�u�d�e� �I�n�v�e�n�t�o�r�y�,� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y�,� �a�n�d� 

�T�e�a�c�h�i�n�g� �a�n�d� �I�n�d�u�s�t�r�i�a�l� �W�o�r�k� �E�x�p�e�r�i�e�n�c�e� �D�a�t�a�.� �T�h�e� �A�t�t�i�t�u�d�e� �I�n�v�e�n�t�o�r�y� 

�a�n�d� �t�h�e� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y� �w�e�r�e� �c�o�m�p�o�s�e�d� �o�f� �t�h�i�r�t�y�-�o�n�e� 

�p�a�r�a�l�l�e�l� �s�t�a�t�e�m�e�n�t�s� �o�r�g�a�n�i�z�e�d� �i�n�t�o� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�i�x� �c�a�t�e�g�o�r�i�e�s�:� 

�(�1�)� �S�a�f�e�t�y� �R�e�s�p�o�n�s�i�b�i�l�i�t�i�e�s�,� �(�2�)� �L�i�a�b�i�l�i�t�y�,� �(�3�)� �D�i�r�e�c�t�i�n�g� �a�n�d� �S�u�p�e�r�v�i�s�i�n�g� 

�L�e�a�r�n�i�n�g�,� �(�4�)� �L�a�b�o�r�a�t�o�r�y� �O�r�g�a�n�i�z�a�t�i�o�n�,� �(�5�)� �T�e�a�c�h�i�n�g� �A�i�d�s�,� �a�n�d� �(�6�)� �P�u�p�i�l� 

�P�e�r�s�o�n�n�e�l� �S�y�s�t�e�m�.� 

�P�a�r�t� �I�.� �T�h�e� �A�t�t�i�t�u�d�e� �I�n�v�e�n�t�o�r�y� �w�a�s� �c�o�m�p�o�s�e�d� �o�f� �t�h�i�r�t�y�-�o�n�e� �s�t�a�t�e�-� 

�m�e�n�t�s� �a�b�o�u�t� �s�a�f�e�t�y� �a�n�d� �s�a�f�e�t�y� �i�n�s�t�r�u�c�t�i�o�n�.� �F�o�u�r�t�e�e�n� �o�f� �t�h�e� �s�t�a�t�e�m�e�n�t�s� 

�w�e�r�e� �w�r�i�t�t�e�n� �i�n� �a� �p�o�s�i�t�i�v�e� �d�i�r�e�c�t�i�o�n� �a�n�d� �s�e�v�e�n�t�e�e�n� �o�f� �t�h�e� �s�t�a�t�e�m�e�n�t�s� 

�w�e�r�e� �w�r�i�t�t�e�n� �i�n� �a� �n�e�g�a�t�i�v�e� �d�i�r�e�c�t�i�o�n�.� �A� �f�o�u�r�-�c�h�o�i�c�e� �s�c�a�l�e� �w�a�s� �u�s�e�d�.� 

�F�o�r� �e�a�c�h� �o�f� �t�h�e� �t�h�i�r�t�y�-�o�n�e� �s�t�a�t�e�m�e�n�t�s�,� �t�e�a�c�h�e�r�s� �w�e�r�e� �a�s�k�e�d� �t�o� �c�h�e�c�k� �o�n�e� 

�o�f� �t�h�e� �f�o�l�l�o�w�i�n�g� �r�e�s�p�o�n�s�e�s�:� �S�t�r�o�n�g�l�y� �A�g�r�e�e�,� �A�g�r�e�e�,� �D�i�s�a�g�r�e�e�,� �S�t�r�o�n�g�l�y� 

�D�i�s�a�g�r�e�e�.� 

�T�h�e� �p�o�s�i�t�i�v�e� �s�t�a�t�e�m�e�n�t�s� �w�e�r�e� �s�c�o�r�e�d� �b�y� �t�h�e� �f�o�l�l�o�w�i�n�g� �k�e�y�:� �S�t�r�o�n�g�l�y� 

�A�g�r�e�e� �=� �4�,� �A�g�r�e�e� �=� �3�,� �D�i�s�a�g�r�e�e� �=� �2�,� �S�t�r�o�n�g�l�y� �D�i�s�a�g�r�e�e� �=� �1�.� �T�h�e� �n�e�g�a�t�i�v�e� 

�s�t�a�t�e�m�e�n�t�s� �w�e�r�e� �s�c�o�r�e�d� �b�y� �t�h�e� �f�o�l�l�o�w�i�n�g� �k�e�y�:� �S�t�r�o�n�g�l�y� �A�g�r�e�e� �=� �1�,� �A�g�r�e�e� �=� 

�2�,� �D�i�s�a�g�r�e�e� �=� �3�,� �S�t�r�o�n�g�l�y� �D�i�s�a�g�r�e�e� �=� �4�.� 

�T�h�e� �r�e�a�s�o�n� �f�o�r� �r�e�v�e�r�s�i�n�g� �t�h�e� �s�c�o�r�i�n�g� �o�f� �n�e�g�a�t�i�v�e� �i�t�e�m�s� �w�a�s� �t�o� �p�r�o�-� 

�v�i�d�e� �a� �t�o�t�a�l� �s�c�o�r�e� �t�h�a�t� �r�e�f�l�e�c�t�e�d� �p�o�s�i�t�i�v�e�n�e�s�s� �t�o�w�a�r�d� �s�a�f�e�t�y�.� �T�h�e� �f�o�u�r�-� 

�c�h�o�i�c�e� �s�c�a�l�e� �w�a�s� �u�s�e�d� �w�h�i�c�h� �d�i�d� �n�o�t� �p�r�o�v�i�d�e� �f�o�r� �a� �n�e�u�t�r�a�l� �r�e�s�p�o�n�s�e� �o�f� 

�u�n�d�e�c�i�d�e�d� �o�r� �u�n�c�e�r�t�a�i�n� �i�n� �o�r�d�e�r� �t�o� �e�n�c�o�u�r�a�g�e� �t�e�a�c�h�e�r�s� �t�o� �i�n�d�i�c�a�t�e� �a� 

�p�o�s�i�t�i�o�n� �o�n� �e�a�c�h� �s�t�a�t�e�m�e�n�t�.� 

�P�a�r�t� �I�I�.� �T�h�e� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y� �c�o�n�t�a�i�n�e�d� �t�h�i�r�t�y�-�o�n�e
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�s�t�a�t�e�m�e�n�t�s� �w�i�t�h� �a� �"�Y�E�S�"� �o�r� �"�N�O�"� �s�c�a�l�e�.� �T�e�a�c�h�e�r�s� �w�e�r�e� �a�s�k�e�d� �t�o� �c�i�r�c�l�e� 

�"�Y�E�S�"� �o�r� �"�N�O�"� �t�o� �e�a�c�h� �o�f� �t�h�e� �s�t�a�t�e�m�e�n�t�s� �t�o� �i�n�d�i�c�a�t�e� �w�h�e�t�h�e�r� �o�r� �n�o�t� �t�h�e�y� 

�u�s�e�d� �t�h�e� �p�r�a�c�t�i�c�e� �d�e�s�c�r�i�b�e�d� �b�y� �t�h�e� �s�t�a�t�e�m�e�n�t� �i�n� �t�h�e�i�r� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� 

�i�n�s�t�r�u�c�t�i�o�n�.� �T�h�e� �s�c�o�r�i�n�g� �k�e�y� �f�o�r� �t�h�i�s� �i�n�v�e�n�t�o�r�y� �w�a�s� �a�s� �f�o�l�l�o�w�s�:� 

�"�Y�E�S�"� �=� �4�,� �a�n�d� �"�N�O�"� �=� �1�.� 

�P�a�r�t� �I�I�I�.� �T�h�i�s� �p�a�r�t� �o�f� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e� �c�o�n�s�i�s�t�e�d� �o�f� �d�e�m�o�g�r�a�p�h�i�c� 

�d�a�t�a� �o�n� �y�e�a�r�s� �o�f� �t�e�a�c�h�i�n�g� �a�n�d� �y�e�a�r�s� �o�f� �i�n�d�u�s�t�r�i�a�l� �w�o�r�k� �e�x�p�e�r�i�e�n�c�e�.� 

�T�e�a�c�h�e�r�s� �w�e�r�e� �a�s�k�e�d� �t�o� �w�r�i�t�e� �i�n� �t�h�e� �b�l�a�n�k�s� �t�h�e� �n�u�m�b�e�r� �o�f� �y�e�a�r�s� �o�f� �t�e�a�c�h�-� 

�i�n�g� �e�x�p�e�r�i�e�n�c�e� �t�h�e�y� �h�a�d� �c�o�m�p�l�e�t�e�d� �a�n�d� �t�h�e� �n�u�m�b�e�r� �o�f� �y�e�a�r�s� �o�f� �i�n�d�u�s�t�r�i�a�l� 

�w�o�r�k� �e�x�p�e�r�i�e�n�c�e� �t�h�e�y� �h�a�d� �g�a�i�n�e�d�.� 

�E�s�t�a�b�l�i�s�h�i�n�g� �C�o�n�t�e�n�t� �V�a�l�i�d�i�t�y� �o�f� �I�n�s�t�r�u�m�e�n�t� 
� � 

�C�o�n�t�e�n�t� �v�a�l�i�d�i�t�y� �o�f� �t�h�e� �i�n�s�t�r�u�m�e�n�t� �w�a�s� �e�s�t�a�b�l�i�s�h�e�d� �t�h�r�o�u�g�h� �t�h�e� �u�s�e� 

�o�f� �a� �p�a�n�e�l� �o�f� �e�x�p�e�r�t�s�.� �T�h�e� �p�a�n�e�l� �w�a�s� �c�o�m�p�o�s�e�d� �o�f� �p�e�r�s�o�n�s� �f�r�o�m� �t�h�e� �f�o�l�-� 

�l�o�w�i�n�g� �p�o�s�i�t�i�o�n�s�:� �(�S�e�e� �A�p�p�e�n�d�i�x� �C� �f�o�r� �l�i�s�t� �o�f� �n�a�m�e�s�)�.� 

�2� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s� �T�e�a�c�h�e�r�s� 

�4� �T�e�a�c�h�e�r� �E�d�u�c�a�t�o�r�s� 

�1� �S�t�a�t�e� �D�e�p�a�r�t�m�e�n�t� �o�f� �E�d�u�c�a�t�i�o�n� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s� �S�u�p�e�r�v�i�s�o�r� 

�2� �S�t�a�t�e� �D�e�p�a�r�t�m�e�n�t� �o�f� �E�d�u�c�a�t�i�o�n� �A�s�s�i�s�t�a�n�t� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s� �S�u�p�e�r�v�i�s�o�r�s� 

�1� �O�c�c�u�p�a�t�i�o�n�a�l� �S�a�f�e�t�y� �a�n�d� �H�e�a�l�t�h� �A�d�m�i�n�i�s�t�r�a�t�i�o�n� �D�i�s�t�r�i�c�t� �S�u�p�e�r�v�i�s�o�r� 

�1� �S�t�a�t�e� �C�o�m�m�i�s�s�i�o�n�e�r� �o�f� �S�a�f�e�t�y� �(�V�i�r�g�i�n�i�a�)� 

�1� �T�e�a�c�h�e�r� �E�d�u�c�a�t�o�r�/�S�p�e�c�i�a�l�i�s�t� �i�n� �S�a�f�e�t�y� 

�4� �S�c�h�o�o�l� �S�y�s�t�e�m� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s� �S�u�p�e�r�v�i�s�o�r�s� 

�T�h�e� �p�a�n�e�l� �o�f� �e�x�p�e�r�t�s� �w�a�s� �c�h�o�s�e�n� �o�n� �t�h�e� �b�a�s�i�s� �o�f� �e�x�e�m�p�l�i�f�i�e�d� �l�e�a�d�e�r�-� 

�s�h�i�p� �a�n�d� �k�n�o�w�l�e�d�g�e� �o�f� �s�a�f�e�t�y� �t�h�r�o�u�g�h� �l�a�b�o�r�a�t�o�r�y� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �t�h�r�o�u�g�h� 

�p�r�o�f�e�s�s�i�o�n�a�l� �e�x�p�e�r�i�e�n�c�e�.� �C�l�a�s�s�r�o�o�m� �t�e�a�c�h�e�r�s� �c�h�o�s�e�n� �w�e�r�e� �o�f�f�i�c�e�r�s� �f�o�r
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�t�h�e� �V�i�r�g�i�n�i�a� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s� �A�s�s�o�c�i�a�t�i�o�n� �f�o�r� �1�9�7�7�-�7�8�,� �T�h�e�s�e� �t�e�a�c�h�e�r�s� 

�h�a�d� �c�o�n�s�i�d�e�r�a�b�l�e� �t�e�a�c�h�i�n�g� �a�n�d� �l�e�a�d�e�r�s�h�i�p� �e�x�p�e�r�i�e�n�c�e� �i�n� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s�.� 

�F�o�u�r� �t�e�a�c�h�e�r� �e�d�u�c�a�t�o�r�s� �w�e�r�e� �c�h�o�s�e�n� �t�o� �p�a�r�t�i�c�i�p�a�t�e� �o�n� �t�h�e� �p�a�n�e�l�.� �T�h�e�y� 

�c�o�n�s�i�s�t�e�d� �o�f� �o�n�e� �f�r�o�m� �e�a�c�h� �f�o�u�r�-�y�e�a�r� �i�n�s�t�i�t�u�t�i�o�n� �w�i�t�h� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� 

�p�r�o�g�r�a�m�s� �i�n� �V�i�r�g�i�n�i�a�,� �n�a�m�e�l�y�,� �O�l�d� �D�o�m�i�n�i�o�n� �U�n�i�v�e�r�s�i�t�y�,� �N�o�r�f�o�l�k� �S�t�a�t�e� 

�U�n�i�v�e�r�s�i�t�y�,� �V�i�r�g�i�n�i�a� �P�o�l�y�t�e�c�h�n�i�c� �I�n�s�t�i�t�u�t�e� �a�n�d� �S�t�a�t�e� �U�n�i�v�e�r�s�i�t�y�,� �a�n�d� 

�V�i�r�g�i�n�i�a� �S�t�a�t�e� �U�n�i�v�e�r�s�i�t�y�.� �Y�e�a�r�s� �o�f� �t�e�a�c�h�i�n�g� �e�x�p�e�r�i�e�n�c�e�,� �p�r�o�f�e�s�s�i�o�n�a�l� 

�i�n�v�o�l�v�e�m�e�n�t�,� �a�n�d� �w�e�a�l�t�h� �o�f� �k�n�o�w�l�e�d�g�e� �w�e�r�e� �t�h�e� �b�a�s�i�c� �c�r�i�t�e�r�i�a� �f�o�r� �c�h�o�o�s�i�n�g� 

�t�h�e�s�e� �e�d�u�c�a�t�o�r�s�.� �O�n�e� �s�t�a�t�e� �s�u�p�e�r�v�i�s�o�r� �a�n�d� �t�w�o� �a�s�s�i�s�t�a�n�t� �s�t�a�t�e� �s�u�p�e�r�-� 

�v�i�s�o�r�s� �w�e�r�e� �c�h�o�s�e�n�.� �T�h�e�s�e� �p�e�r�s�o�n�s� �h�a�d� �t�e�n� �y�e�a�r�s� �o�r� �m�o�r�e� �o�f� �e�x�p�e�r�i�e�n�c�e� 

�e�a�c�h� �i�n� �w�o�r�k�i�n�g� �a�n�d� �p�r�o�v�i�d�i�n�g� �l�e�a�d�e�r�s�h�i�p� �i�n� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s�.� 

�T�h�e� �w�r�i�t�e�r� �i�n�t�e�r�v�i�e�w�e�d� �a� �d�i�s�t�r�i�c�t� �r�e�p�r�e�s�e�n�t�a�t�i�v�e� �o�f� �t�h�e� �O�c�c�u�p�a�t�i�o�n�a�l� 

�S�a�f�e�t�y� �a�n�d� �H�e�a�l�t�h� �A�d�m�i�n�i�s�t�r�a�t�i�o�n� �o�f�f�i�c�e� �a�n�d� �s�e�l�e�c�t�e�d� �h�i�m� �t�o� �s�e�r�v�e� �o�n� �t�h�e� 

�p�a�n�e�l� �o�f� �e�x�p�e�r�t�s� �b�a�s�e�d� �o�n� �t�h�e� �k�n�o�w�l�e�d�g�e� �a�n�d� �i�n�t�e�r�e�s�t� �w�h�i�c�h� �h�e� �d�i�s�p�l�a�y�e�d� 

�i�n� �t�h�e� �i�n�t�e�r�v�i�e�w�.� �H�i�s� �v�i�e�w� �r�e�p�r�e�s�e�n�t�e�d� �t�h�e� �O�S�H�A� �p�e�r�s�p�e�c�t�i�v�e� �o�n� �t�h�e� 

�i�n�s�t�r�u�m�e�n�t�.� 

�T�h�e� �S�t�a�t�e� �C�o�m�m�i�s�s�i�o�n�e�r� �o�f� �S�a�f�e�t�y� �f�o�r� �t�h�e� �s�t�a�t�e� �o�f� �V�i�r�g�i�n�i�a� �w�a�s� 

�c�h�o�s�e�n�.� �T�h�e� �r�e�s�e�a�r�c�h�e�r� �s�e�l�e�c�t�e�d� �t�h�i�s� �p�e�r�s�o�n� �b�a�s�e�d� �o�n� �t�h�e� �n�a�t�u�r�e� �o�f� 

�p�u�b�l�i�c�a�t�i�o�n�s� �w�h�i�c�h� �h�a�v�e� �c�o�m�e� �t�h�r�o�u�g�h� �t�h�e� �C�o�m�m�i�s�s�i�o�n�e�r�'�s� �o�f�f�i�c�e�.� 

�O�n�e� �t�e�a�c�h�e�r� �e�d�u�c�a�t�o�r�,� �a� �s�p�e�c�i�a�l�i�s�t� �i�n� �s�a�f�e�t�y� �e�d�u�c�a�t�i�o�n� �f�r�o�m� �o�u�t�s�i�d�e� 

�t�h�e� �s�t�a�t�e� �o�f� �V�i�r�g�i�n�i�a�,� �w�a�s� �c�h�o�s�e�n�.� �T�h�e� �a�u�t�h�o�r� �h�a�s� �h�a�d� �g�r�a�d�u�a�t�e� �c�l�a�s�s�e�s� 

�i�n� �s�a�f�e�t�y� �u�n�d�e�r� �t�h�i�s� �s�a�f�e�t�y� �s�p�e�c�i�a�l�i�s�t� �a�n�d� �k�n�e�w� �t�h�a�t� �h�e� �c�o�u�l�d� �g�i�v�e� 

�v�a�l�u�a�b�l�e� �a�s�s�i�s�t�a�n�c�e�.� 

�F�o�u�r� �s�c�h�o�o�l� �s�y�s�t�e�m� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �s�u�p�e�r�v�i�s�o�r�s� �w�h�o� �h�a�d� �l�e�a�d�e�r�s�h�i�p� 

�e�x�p�e�r�i�e�n�c�e� �i�n� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �w�e�r�e� �c�h�o�s�e�n�.� �T�h�e�s�e� �s�u�p�e�r�v�i�s�o�r�s� �w�e�r�e� 

�c�h�o�s�e�n� �b�e�c�a�u�s�e� �o�f� �t�h�e� �w�r�i�t�e�r�'�s� �k�n�o�w�l�e�d�g�e� �o�f� �t�h�e�i�r� �i�n�t�e�r�e�s�t� �a�n�d� �w�o�r�k� �i�n
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�i�n�d�u�s�t�r�i�a�l� �a�r�t�s�.� 

�T�h�e� �p�a�n�e�l� �m�e�m�b�e�r�s� �w�e�r�e� �a�s�k�e�d� �t�o� �s�t�u�d�y� �t�h�e� �d�r�a�f�t� �i�n�s�t�r�u�m�e�n�t� �a�n�d� 

�i�n�d�i�c�a�t�e� �t�h�e�i�r� �r�e�a�c�t�i�o�n�s� �a�n�d� �s�u�g�g�e�s�t�i�o�n�s� �b�y� �c�o�m�p�l�e�t�i�n�g� �a�n� �I�n�s�t�r�u�m�e�n�t� 

�C�o�n�t�e�n�t� �V�a�l�i�d�a�t�i�o�n� �S�h�e�e�t� �f�o�r� �t�h�e� �A�t�t�i�t�u�d�e� �I�n�v�e�n�t�o�r�y� �a�n�d� �f�o�r� �t�h�e� �I�n�s�t�r�u�c�-� 

�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y�.� �(�S�e�e� �A�p�p�e�n�d�i�x� �D� �f�o�r� �l�e�t�t�e�r�s� �t�o� �p�a�n�e�l� 

�o�f� �e�x�p�e�r�t�s� �a�n�d� �C�o�n�t�e�n�t� �V�a�l�i�d�a�t�i�o�n� �S�h�e�e�t�.�)� 

�R�e�v�i�s�i�o�n�s� �w�e�r�e� �m�a�d�e� �o�n� �t�h�e� �i�n�s�t�r�u�m�e�n�t� �a�s� �i�n�d�i�c�a�t�e�d� �b�y� �t�h�e� �r�e�s�p�o�n�s�e�s� 

�f�r�o�m� �t�h�e� �p�a�n�e�l� �m�e�m�b�e�r�s�.� �T�h�e� �p�a�n�e�l� �o�f� �e�x�p�e�r�t�s� �w�a�s� �t�h�e�n� �a�s�k�e�d� �t�o� �r�e�s�p�o�n�d� 

�a� �s�e�c�o�n�d� �t�i�m�e� �o�n� �a� �r�e�v�i�s�e�d� �v�a�l�i�d�a�t�i�o�n� �f�o�r�m� �f�o�r� �e�a�c�h� �i�n�v�e�n�t�o�r�y� �o�f� �t�h�e� 

�i�n�s�t�r�u�m�e�n�t�,� �T�h�e� �p�u�r�p�o�s�e�s� �f�o�r� �t�h�e� �s�e�c�o�n�d� �r�e�s�p�o�n�s�e� �w�e�r�e�:� �(�1�)� �t�o� �c�h�e�c�k� 

�t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e� �f�o�r� �f�u�r�t�h�e�r� �a�m�b�i�g�u�o�u�s� �s�t�a�t�e�m�e�n�t�s�,� �(�2�)� �t�o� �c�h�e�c�k� �t�o� �s�e�e� 

�i�f� �e�a�c�h� �i�t�e�m� �w�a�s� �c�a�t�e�g�o�r�i�z�e�d� �c�o�r�r�e�c�t�l�y�,� �(�3�)� �t�o� �f�u�r�t�h�e�r� �c�h�e�c�k� �f�o�r� �d�i�r�e�c�-� 

�t�i�o�n�a�l�i�t�y�,� �p�o�s�i�t�i�v�e� �o�r� �n�e�g�a�t�i�v�e�,� �o�f� �e�a�c�h� �i�t�e�m�.� �T�h�e� �i�n�s�t�r�u�m�e�n�t� �w�a�s� 

�r�e�v�i�s�e�d� �a�g�a�i�n� �a�s� �n�e�e�d�e�d� �a�s� �a� �r�e�s�u�l�t� �o�f� �t�h�e� �s�e�c�o�n�d� �i�n�p�u�t� �f�r�o�m� �t�h�e� �p�a�n�e�l� 

�o�f� �e�x�p�e�r�t�s�.� �(�S�e�e� �A�p�p�e�n�d�i�x� �E� �f�o�r� �a� �c�o�p�y� �o�f� �t�h�e� �f�i�n�a�l� �i�n�s�t�r�u�m�e�n�t�.�)� 

�E�s�t�i�m�a�t�i�n�g� �R�e�l�i�a�b�i�l�i�t�y� �o�f� �t�h�e� �I�n�s�t�r�u�m�e�n�t� 

�R�e�l�i�a�b�i�l�i�t�y� �o�f� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e� �w�a�s� �e�s�t�i�m�a�t�e�d� �t�h�r�o�u�g�h� �c�o�m�p�u�t�a�t�i�o�n� 

�o�f� �t�h�e� �C�r�o�n�b�a�c�h� �A�l�p�h�a� �c�o�e�f�f�i�c�i�e�n�t� �o�n� �t�h�e� �r�e�s�p�o�n�s�e�s� �o�f� �t�h�e� �t�o�t�a�l� �s�a�m�p�l�e� 

�o�f� �t�e�a�c�h�e�r�s� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� �s�t�u�d�y�.� �T�h�e� �C�r�o�n�b�a�c�h� �A�l�p�h�a� �t�e�l�l�s� �h�o�w� �w�e�l�l� 

�s�c�o�r�e�s� �o�b�t�a�i�n�e�d� �b�y� �t�e�s�t�i�n�g� �u�n�d�e�r� �o�n�e� �c�o�n�d�i�t�i�o�n� �r�e�p�r�e�s�e�n�t� �u�n�i�v�e�r�s�e� �s�c�o�r�e�s� 

�(�C�r�o�n�b�a�c�h�,� �1�9�7�0�,� �p�.� �1�6�0�)�.� �F�u�r�t�h�e�r�,� �t�h�e� �a�l�p�h�a� �c�o�e�f�f�i�c�i�e�n�t� �e�s�t�i�m�a�t�e�s� �t�h�e� 

�p�r�o�p�o�r�t�i�o�n� �o�f� �t�h�e� �t�e�s�t� �v�a�r�i�a�n�c�e� �d�u�e� �t�o� �a�l�l� �c�o�m�m�o�n� �f�a�c�t�o�r�s� �a�m�o�n�g� �t�h�e� 

�i�t�e�m�s� �(�C�r�o�n�b�a�c�h�,� �1�9�5�1�,� �p�.� �3�2�0�)�.� �T�h�e� �i�n�v�e�s�t�i�g�a�t�i�o�n� �o�f� �i�n�t�e�r�n�a�l� �c�o�n�s�i�s�-� 

�t�e�n�c�y� �h�e�l�p�s� �t�h�e� �r�e�s�e�a�r�c�h�e�r� �d�e�t�e�r�m�i�n�e� �t�h�e� �p�r�o�p�o�r�t�i�o�n� �o�f� �t�h�e� �t�e�s�t� �v�a�r�i�a�n�c�e� 

�a�t�t�r�i�b�u�t�a�b�l�e� �t�o� �t�h�e� �p�r�i�n�c�i�p�a�l� �f�a�c�t�o�r� �r�u�n�n�i�n�g� �t�h�r�o�u�g�h� �t�h�e� �c�a�t�e�g�o�r�i�e�s�.



�5�0� 

�I�t� �i�s� �a�n� �i�n�d�e�x� �o�f� �c�o�m�m�o�n� �f�a�c�t�o�r� �c�o�n�c�e�n�t�r�a�t�i�o�n�.� �T�h�i�s� �i�n�d�e�x� �s�e�r�v�e�s� �t�h�e� 

�p�u�r�p�o�s�e�s� �c�l�a�i�m�e�d� �f�o�r� �i�n�d�i�c�e�s� �o�f� �h�o�m�o�g�e�n�e�i�t�y� �(�C�r�o�n�b�a�c�h�,� �1�9�5�1�,� �p�.� �3�3�1�)�.� 

�G�u�i�d�e�l�i�n�e�s� �s�u�g�g�e�s�t�e�d� �b�y� �M�e�h�r�e�n�s� �a�n�d� �L�e�h�m�a�n�n� �(�1�9�7�5�)� �w�e�r�e� �u�s�e�d� �i�n� 

�d�e�t�e�r�m�i�n�i�n�g� �t�h�e� �u�s�e�f�u�l�n�e�s�s� �o�f� �t�h�e� �c�a�t�e�g�o�r�i�e�s� �a�n�d� �t�o�t�a�l� �q�u�e�s�t�i�o�n�n�a�i�r�e� �a�s� 

�r�e�l�a�t�e�s� �t�o� �r�e�l�i�a�b�i�l�i�t�y�.� �M�e�h�r�e�n�s� �a�n�d� �L�e�h�m�a�n�n� �(�1�9�7�5�,� �p�.� �1�0�7�)� �s�u�g�g�e�s�t� �t�h�a�t� 

�f�o�r� �g�r�o�u�p� �d�e�c�i�s�i�o�n�s�,� �a� �r�e�l�i�a�b�i�l�i�t�y� �c�o�e�f�f�i�c�i�e�n�t� �o�f� �a�b�o�u�t� �0�.�6�5� �m�a�y� �s�u�f�f�i�c�e�.� 

�T�a�b�l�e� �1� �p�r�e�s�e�n�t�s� �t�h�e� �C�r�o�n�b�a�c�h� �A�l�p�h�a� �c�o�e�f�f�i�c�i�e�n�t�s� �f�o�r� �c�a�t�e�g�o�r�i�e�s� �o�n� 

�t�h�e� �A�t�t�i�t�u�d�e� �I�n�v�e�n�t�o�r�y�.� �T�h�e� �r�e�s�u�l�t�s� �i�n�d�i�c�a�t�e� �t�h�a�t� �t�h�e� �c�a�t�e�g�o�r�i�e�s� �o�n� 

�L�i�a�b�i�l�i�t�y� �a�n�d� �T�e�a�c�h�i�n�g� �A�i�d�s� �h�a�d� �t�h�e� �h�i�g�h�e�s�t� �m�e�a�s�u�r�e� �o�f� �i�n�t�e�r�n�a�l� �c�o�n�s�i�s�-� 

�t�e�n�c�y�.� �A�l�t�h�o�u�g�h� �t�h�e�y� �w�e�r�e� �n�o�t� �e�q�u�a�l� �t�o� �0�.�6�5�,� �t�h�e�y� �d�o� �i�n�d�i�c�a�t�e� �a� �s�u�b�-� 

�s�t�a�n�t�i�a�l� �d�e�g�r�e�e� �o�f� �h�o�m�o�g�e�n�e�i�t�y� �a�n�d� �w�e�r�e� �u�s�e�d� �f�o�r� �m�a�k�i�n�g� �c�o�m�p�a�r�i�s�o�n�s�.� 

�O�f� �t�h�e� �f�o�u�r� �r�e�m�a�i�n�i�n�g� �c�a�t�e�g�o�r�i�e�s�,� �t�h�r�e�e� �h�a�d� �l�o�w� �r�e�l�i�a�b�i�l�i�t�y� �c�o�e�f�-� 

�f�i�c�i�e�n�t�s�,� �a�n�d� �o�n�e� �h�a�d� �a� �l�o�w� �n�e�g�a�t�i�v�e� �c�o�e�f�f�i�c�i�e�n�t�.� �T�h�e�r�e�f�o�r�e�,� �t�h�e� �u�s�e� �o�f� 

�t�h�e� �s�c�o�r�e�s� �f�o�r� �t�h�e�s�e� �c�a�t�e�g�o�r�i�e�s� �a�l�o�n�e� �a�s� �a� �m�e�a�s�u�r�e� �o�f� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e� �i�s� 

�n�o�t� �m�e�a�n�i�n�g�f�u�l�.� 

�T�a�b�l�e� �2� �p�r�e�s�e�n�t�s� �t�h�e� �A�l�p�h�a� �c�o�e�f�f�i�c�i�e�n�t�s� �f�o�r� �c�a�t�e�g�o�r�i�e�s� �o�n� �t�h�e� 

�I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y�.� �T�h�e� �c�o�e�f�f�i�c�i�e�n�t�s� �s�h�o�w� �a� �m�o�d�e�r�a�t�e� 

�t�o� �l�o�w� �d�e�g�r�e�e� �o�f� �i�n�t�e�r�n�a�l� �c�o�n�s�i�s�t�e�n�c�y�,� �a�n�d� �t�h�e� �u�s�e� �o�f� �t�h�e� �c�a�t�e�g�o�r�i�e�s� 

�a�l�o�n�e� �a�s� �a� �m�e�a�s�u�r�e� �o�f� �s�a�f�e�t�y� �p�r�a�c�t�i�c�e�s� �s�h�o�u�l�d� �b�e� �d�o�n�e� �w�i�t�h� �c�a�u�t�i�o�n�.� 

�A�s� �m�a�y� �b�e� �s�e�e�n� �b�y� �c�o�m�p�a�r�i�n�g� �T�a�b�l�e� �1� �w�i�t�h� �T�a�b�l�e� �2�,� �t�h�e� �d�e�g�r�e�e� �o�f� �i�n�t�e�r�-� 

�n�a�l� �c�o�n�s�i�s�t�e�n�c�y� �i�s� �h�i�g�h�e�r� �f�o�r� �t�h�e� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y� 

�t�h�a�n� �f�o�r� �t�h�e� �S�a�f�e�t�y� �A�t�t�i�t�u�d�e�s� �I�n�v�e�n�t�o�r�y�.� 

�T�h�e� �C�r�o�n�b�a�c�h� �A�l�p�h�a� �c�o�e�f�f�i�c�i�e�n�t�s� �f�o�r� �t�h�e� �t�o�t�a�l� �s�c�o�r�e�s� �f�o�r� �t�h�e� �A�t�t�i�-� 

�t�u�d�e� �I�n�v�e�n�t�o�r�y� �a�n�d� �f�o�r� �t�h�e� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y� �a�r�e� �s�h�o�w�n� 

�i�n� �T�a�b�l�e� �3�.� �T�h�e� �m�e�a�s�u�r�e� �o�f� �i�n�t�e�r�n�a�l� �c�o�n�s�i�s�t�e�n�c�y� �f�o�u�n�d� �f�o�r� �t�h�e� �A�t�t�i�t�u�d�e� 

�I�n�v�e�n�t�o�r�y� �a�n�d� �t�h�e� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y� �r�e�v�e�a�l�e�d� �t�h�a�t� �t�h�e



�5�1� 

�T�a�b�l�e� �1� 

�C�r�o�n�b�a�c�h� �A�l�p�h�a� �C�o�e�f�f�i�c�i�e�n�t�s� �f�o�r� �C�a�t�e�g�o�r�i�e�s� 
�o�n� �t�h�e� �A�t�t�i�t�u�d�e�s� �I�n�v�e�n�t�o�r�y� 

� � 

�C�a�t�e�g�o�r�i�e�s� �N�o�.� �o�f� �I�t�e�m�s� �A�l�p�h�a� 

�S�a�f�e�t�y� �R�e�s�p�o�n�s�i�b�i�l�i�t�i�e�s� �4� �-�0�.�1�1� 

�L�i�a�b�i�l�i�t�y� �5� �.�6�0� 

�D�i�r�e�c�t�i�n�g� �L�e�a�r�n�i�n�g� �9� �.�0�8� 

�L�a�b�o�r�a�t�o�r�y� �O�r�g�a�n�i�z�a�t�i�o�n� �5� �.�1�3� 

�T�e�a�c�h�i�n�g� �A�i�d�s� �4� �5�9� 

�P�u�p�i�l� �P�e�r�s�o�n�n�e�l� �S�y�s�t�e�m� �4� �.� �1�0� 

� 



�5�2� 

�T�a�b�l�e� �2� 

�C�r�o�n�b�a�c�h� �A�l�p�h�a� �C�o�e�f�f�i�c�i�e�n�t�s� �f�o�r� �C�a�t�e�g�o�r�i�e�s� 
�o�n� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y� 

� � 

� � 

� � 

�C�a�t�e�g�o�r�i�e�s� �N�o�.� �o�f� �I�t�e�m�s� �A�l�p�h�a� 

�S�a�f�e�t�y� �R�e�s�p�o�n�s�i�b�i�l�i�t�i�e�s� �4� �0�.�2�6� 

�L�i�a�b�i�l�i�t�y� �5� �.� �3�0� 

�D�i�r�e�c�t�i�n�g� �L�e�a�r�n�i�n�g� �9� �4�5� 

�L�a�b�o�r�a�t�o�r�y� �O�r�g�a�n�i�z�a�t�i�o�n� �5� �.� �3�0� 

�T�e�a�c�h�i�n�g� �A�i�d�s� �4� �-�9�0� 

�P�u�p�i�l� �P�e�r�s�o�n�n�e�l� �S�y�s�t�e�m� �4� �~�4�2� 

� 



�5�3� 

�T�a�b�l�e� �3� 

�C�r�o�n�b�a�c�h� �A�l�p�h�a� �C�o�e�f�f�i�c�i�e�n�t�s� �f�o�r� �T�o�t�a�l� �S�c�o�r�e�s� �o�n� 
�A�t�t�i�t�u�d�e� �I�n�v�e�n�t�o�r�y� �a�n�d� �o�n� �I�n�s�t�r�u�c�t�i�o�n�a�l� 

�P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y� 

� � 

� � 

�I�n�v�e�n�t�o�r�y� �A�l�p�h�a� 

� � 

�S�a�f�e�t�y� �A�t�t�i�t�u�d�e�s� �0�.�6�2� 

�S�a�f�e�t�y� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �0�.�7�2� 

� 



�5�4� 

�d�e�g�r�e�e� �o�f� �h�o�m�o�g�e�n�e�i�t�y� �i�s� �g�r�e�a�t�e�r� �f�o�r� �e�a�c�h� �t�o�t�a�l� �i�n�v�e�n�t�o�r�y� �t�h�a�n� �f�o�r� �t�h�e� 

�c�a�t�e�g�o�r�i�e�s�.� �T�h�e� �c�o�e�f�f�i�c�i�e�n�t� �f�o�r� �t�h�e� �S�a�f�e�t�y� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� 

�I�n�v�e�n�t�o�r�y� �i�s� �g�r�e�a�t�e�r� �t�h�a�n� �t�h�e� �0�.�6�5� �s�u�g�g�e�s�t�e�d� �b�y� �M�e�h�r�e�n�s� �a�n�d� �L�e�h�m�a�n�n� 

�(�1�9�7�5�)� �a�n�d� �t�h�e� �c�o�e�f�f�i�c�i�e�n�t� �f�o�r� �t�h�e� �S�a�f�e�t�y� �A�t�t�i�t�u�d�e� �I�n�v�e�n�t�o�r�y� �i�s� �a�b�o�u�t� 

�a�s� �l�a�r�g�e�.� �T�h�e� �f�i�n�d�i�n�g�s� �o�n� �t�h�e� �t�o�t�a�l� �i�n�v�e�n�t�o�r�i�e�s�,� �t�h�e�r�e�f�o�r�e�,� �m�a�y� �b�e� 

�c�o�n�s�i�d�e�r�e�d� �m�e�a�n�i�n�g�f�u�l�.� 

�D�a�t�a� �C�o�l�l�e�c�t�i�o�n� �P�r�o�c�e�d�u�r�e�s� 

�A� �l�e�t�t�e�r� �e�x�p�l�a�i�n�i�n�g� �t�h�e� �s�t�u�d�y� �a�n�d� �r�e�q�u�e�s�t�i�n�g� �p�e�r�m�i�s�s�i�o�n� �t�o� �s�u�r�v�e�y� 

�t�e�a�c�h�e�r�s� �w�a�s� �s�e�n�t� �t�o� �d�i�v�i�s�i�o�n� �s�u�p�e�r�i�n�t�e�n�d�e�n�t�s� �o�f� �t�e�a�c�h�e�r�s� �s�e�l�e�c�t�e�d� �f�o�r� 

�t�h�e� �r�a�n�d�o�m� �s�a�m�p�l�e�.� �C�o�p�i�e�s� �o�f� �t�h�e� �r�e�s�e�a�r�c�h� �p�r�o�p�o�s�a�l� �a�n�d� �i�n�s�t�r�u�m�e�n�t�s� �w�e�r�e� 

�s�e�n�t� �t�o� �t�h�o�s�e� �s�u�p�e�r�i�n�t�e�n�d�e�n�t�s� �w�h�o� �r�e�q�u�e�s�t�e�d� �t�h�e�m�.� �(�S�e�e� �A�p�p�e�n�d�i�x� �F� �f�o�r� 

�a� �c�o�p�y� �o�f� �t�h�e� �l�e�t�t�e�r�.�)� 

�A� �c�o�v�e�r� �l�e�t�t�e�r� �e�x�p�l�a�i�n�i�n�g� �t�h�e� �s�t�u�d�y� �w�a�s� �m�a�i�l�e�d� �w�i�t�h� �e�a�c�h� �q�u�e�s�t�i�o�n�-� 

�n�a�i�r�e� �t�o� �t�h�e� �t�e�a�c�h�e�r�s�.� �T�h�e� �l�e�t�t�e�r� �a�s�s�u�r�e�d� �t�h�e� �t�e�a�c�h�e�r�s� �t�h�a�t� �r�e�s�p�o�n�s�e�s� 

�w�o�u�l�d� �r�e�m�a�i�n� �c�o�n�f�i�d�e�n�t�i�a�l� �a�n�d� �t�h�a�t� �o�n�l�y� �t�h�e� �o�v�e�r�a�l�l� �r�e�s�p�o�n�s�e� �o�f� �t�h�e� �g�r�o�u�p� 

�w�a�s� �i�m�p�o�r�t�a�n�t� �t�o� �t�h�e� �r�e�s�e�a�r�c�h�e�r�.� �I�n�d�i�v�i�d�u�a�l� �t�e�a�c�h�e�r�s� �w�o�u�l�d� �n�o�t� �b�e� 

�s�i�n�g�l�e�d� �o�u�t� �i�n� �t�h�e� �w�r�i�t�t�e�n� �r�e�p�o�r�t�.� �T�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e� �w�a�s� �c�o�d�e�d� �i�n� �s�u�c�h� 

�a� �w�a�y� �t�h�a�t� �o�n�l�y� �t�h�e� �r�e�s�e�a�r�c�h�e�r� �k�n�e�w� �t�h�e� �n�a�m�e� �o�f� �t�h�e� �r�e�s�p�o�n�d�e�n�t�s�.� �A� 

�s�t�a�m�p�e�d�,� �s�e�l�f�-�a�d�d�r�e�s�s�e�d� �e�n�v�e�l�o�p�e� �w�a�s� �s�e�n�t� �w�i�t�h� �e�a�c�h� �i�n�s�t�r�u�m�e�n�t�.� �(�C�o�p�i�e�s� 

�o�f� �t�h�e� �c�o�v�e�r� �l�e�t�t�e�r� �a�n�d� �f�o�l�l�o�w� �u�p� �l�e�t�t�e�r�s� �a�r�e� �i�n�c�l�u�d�e�d� �i�n� �A�p�p�e�n�d�i�x� �G�.�)� 

�T�h�e� �f�o�l�l�o�w�i�n�g� �t�i�m�e�-�l�i�n�e� �w�a�s� �f�o�l�l�o�w�e�d� �i�n� �t�h�e� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n� �p�r�o�c�e�s�s�:� 

�M�a�i�l�e�d� �l�e�t�t�e�r�s� �t�o� �s�u�p�e�r�i�n�t�e�n�d�e�n�t�s� �r�e�q�u�e�s�t�i�n�g� �M�a�r�c�h� �2�3�,� �1�9�7�9� 
�p�e�r�m�i�s�s�i�o�n� �t�o� �c�o�n�d�u�c�t� �s�t�u�d�y� 

�M�a�i�l�e�d� �c�o�p�i�e�s� �o�f� �r�e�s�e�a�r�c�h� �p�r�o�p�o�s�a�l� �a�n�d� �A�p�r�i�l� �4�,� �1�9�7�9� 
�i�n�s�t�r�u�m�e�n�t�s� �t�o� �s�i�x� �s�u�p�e�r�i�n�t�e�n�d�e�n�t�s� �a�s� 
�r�e�q�u�e�s�t�e�d� 

�I�n�i�t�i�a�l� �m�a�i�l�i�n�g� �o�f� �i�n�s�t�r�u�m�e�n�t� �t�o� �t�e�a�c�h�e�r�s� �J�u�n�e� �2�7�,� �1�9�7�9



�5�5� 

�M�a�i�l�e�d� �p�o�s�t�-�c�a�r�d� �r�e�m�i�n�d�e�r� �t�o� �n�o�n�-�r�e�s�p�o�n�d�e�n�t�s� �J�u�l�y� �1�6�,� �1�9�7�9� 

�M�a�i�l�e�d� �f�o�l�l�o�w�-�u�p� �l�e�t�t�e�r� �a�n�d� �s�e�c�o�n�d� �s�e�t� �o�f� �J�u�l�y� �2�8�,� �1�9�7�9� 
�i�n�s�t�r�u�m�e�n�t�s� 

�M�a�i�l�e�d� �s�e�c�o�n�d� �f�o�l�l�o�w�-�u�p� �l�e�t�t�e�r� �A�u�g�u�s�t� �1�7�,� �1�9�7�9� 

�T�e�r�m�i�n�a�t�e�d� �a�c�c�e�p�t�a�n�c�e� �o�f� �i�n�s�t�r�u�m�e�n�t�s� �S�e�p�t�e�m�b�e�r� �2�1�,� �1�9�7�9� 

�C�o�n�d�u�c�t�e�d� �t�e�l�e�p�h�o�n�e� �p�o�l�l� �t�o� �d�e�t�e�r�m�i�n�e� �S�e�p�t�e�m�b�e�r� �2�2�,� �1�9�7�9� 
�r�e�a�s�o�n� �f�o�r� �n�o�n�-�r�e�s�p�o�n�s�e� �a�n�d� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �t�o� �O�c�t�o�b�e�r� �1�0�,� �1�9�7�9� 
�o�f� �n�o�n�-�r�e�s�p�o�n�d�e�n�t�s� 

�I�n� �o�r�d�e�r� �t�o� �e�s�t�a�b�l�i�s�h� �t�h�a�t� �t�h�o�s�e� �t�e�a�c�h�e�r�s� �w�h�o� �r�e�s�p�o�n�d�e�d� �w�e�r�e� �n�o�t� 

�s�y�s�t�e�m�a�t�i�c�a�l�l�y� �d�i�f�f�e�r�e�n�t� �f�r�o�m� �t�h�o�s�e� �w�h�o� �d�i�d� �n�o�t�,� �e�f�f�o�r�t�s� �w�e�r�e� �m�a�d�e� �t�o� 

�d�e�t�e�r�m�i�n�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �t�h�e� �n�o�n�-�r�e�s�p�o�n�d�e�n�t�s� �a�n�d� �r�e�a�s�o�n�s� �f�o�r� �l�a�c�k� 

�o�f� �r�e�s�p�o�n�s�e�.� �T�h�e� �f�o�l�l�o�w�i�n�g� �p�r�o�c�e�d�u�r�e� �w�a�s� �u�s�e�d�:� 

�1�.� �N�o�n�-�r�e�s�p�o�n�d�e�n�t�s� �w�e�r�e� �i�d�e�n�t�i�f�i�e�d� �t�h�r�o�u�g�h� �t�h�e� �c�o�d�e� �n�u�m�b�e�r�s� 

�a�s�s�i�g�n�e�d� �t�o� �e�a�c�h� �q�u�e�s�t�i�o�n�n�a�i�r�e�.� �N�i�n�e�t�y�-�t�w�o� �n�o�n�-�r�e�s�p�o�n�d�e�n�t�s� �w�e�r�e� �l�i�s�t�e�d�.� 

�2�.� �A� �N�o�n�-�R�e�s�p�o�n�s�e� �I�n�v�e�s�t�i�g�a�t�i�o�n� �G�u�i�d�e� �w�a�s� �d�e�v�e�l�o�p�e�d�.� �(�S�e�e� �A�p�p�e�n�-� 

�d�i�x� �H� �f�o�r� �a� �c�o�p�y� �o�f� �t�h�e� �G�u�i�d�e�.�)� 

�3�.� �T�e�l�e�p�h�o�n�e� �c�a�l�l�s� �w�e�r�e� �m�a�d�e� �t�o� �n�o�n�-�r�e�s�p�o�n�d�e�n�t�s� �u�s�i�n�g� �t�h�e� �N�o�n�-� 

�R�e�s�p�o�n�s�e� �I�n�v�e�s�t�i�g�a�t�i�o�n� �G�u�i�d�e�.� �T�h�e� �f�o�l�l�o�w�i�n�g� �p�u�r�p�o�s�e�s� �w�e�r�e� �s�e�r�v�e�d� �b�y� 

�t�h�i�s� �p�r�o�c�e�d�u�r�e�:� �(�1�)� �t�o� �a�s�c�e�r�t�a�i�n� �r�e�a�s�o�n�s� �f�o�r� �l�a�c�k� �o�f� �r�e�s�p�o�n�s�e�,� �a�n�d� 

�(�2�)� �t�o� �a�s�c�e�r�t�a�i�n� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �n�o�n�-�r�e�s�p�o�n�d�e�n�t�s�.� 

�4�.� �T�h�i�r�t�y�-�f�o�u�r�,� �o�r� �3�7� �p�e�r�c�e�n�t�,� �o�f� �t�h�e� �n�o�n�-�r�e�s�p�o�n�d�e�n�t�s� �w�e�r�e� �t�e�l�e�-� 

�p�h�o�n�e�d�.� �O�f� �t�h�i�s� �n�u�m�b�e�r�,� �t�h�e� �a�u�t�h�o�r� �w�a�s� �a�b�l�e� �t�o� �i�n�t�e�r�v�i�e�w� �t�w�e�l�v�e�,� �o�r� �1�1� 

�p�e�r�c�e�n�t� �o�f� �t�h�e� �n�o�n�-�r�e�s�p�o�n�d�e�n�t�s�.� �F�o�r� �t�h�o�s�e� �n�o�n�-�r�e�s�p�o�n�d�e�n�t�s� �t�e�l�e�p�h�o�n�e�d� 

�b�u�t� �n�o�t� �i�n�t�e�r�v�i�e�w�e�d�,� �o�n�e� �h�a�d� �r�e�t�i�r�e�d�,� �s�i�x� �h�a�d� �c�h�a�n�g�e�d� �j�o�b�s� �a�n�d� �f�i�f�t�e�e�n� 

�w�e�r�e� �n�o�t� �r�e�a�c�h�e�d�.� 

�D�e�m�o�g�r�a�p�h�i�c� �d�a�t�a� �s�e�c�u�r�e�d� �i�n� �t�h�e� �i�n�t�e�r�v�i�e�w�s� �r�e�v�e�a�l�e�d� �t�h�e� �f�o�l�l�o�w�i�n�g� 

�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �n�o�n�-�r�e�s�p�o�n�d�e�n�t�s�:� �(�1�)� �T�h�e� �a�v�e�r�a�g�e� �n�u�m�b�e�r� �o�f� �y�e�a�r�s� �o�f



�5�6� 

�t�e�a�c�h�i�n�g� �e�x�p�e�r�i�e�n�c�e� �w�a�s� �8�.�4� �y�e�a�r�s�,� �T�h�e� �a�v�e�r�a�g�e� �n�u�m�b�e�r� �o�f� �y�e�a�r�s� �o�f� 

�i�n�d�u�s�t�r�i�a�l� �w�o�r�k� �e�x�p�e�r�i�e�n�c�e� �w�a�s� �6�.�7� �y�e�a�r�s�.� �T�h�e�s�e� �d�a�t�a� �i�n�d�i�c�a�t�e� �t�h�a�t� �t�h�e� 

�n�o�n�-�r�e�s�p�o�n�d�e�n�t�s� �w�e�r�e� �s�i�m�i�l�a�r� �t�o� �t�h�e� �r�e�s�p�o�n�d�e�n�t�s� �i�n� �t�e�r�m�s� �o�f� �t�e�a�c�h�i�n�g� 

�a�n�d� �w�o�r�k� �e�x�p�e�r�i�e�n�c�e�.� 

�A�n�a�l�y�s�i�s� �a�n�d� �T�r�e�a�t�m�e�n�t� �o�f� �D�a�t�a� 
� � 

�D�a�t�a� �o�b�t�a�i�n�e�d� �i�n� �t�h�i�s� �s�t�u�d�y� �c�o�n�s�i�s�t�e�d� �o�f� �t�h�e� �s�c�o�r�e�s� �f�o�r� �t�h�e� �c�a�t�e�-� 

�g�o�r�i�e�s� �o�n� �t�h�e� �A�t�t�i�t�u�d�e� �I�n�v�e�n�t�o�r�y� �a�n�d� �o�n� �t�h�e� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� 

�I�n�v�e�n�t�o�r�y� �a�n�d� �f�o�r� �t�h�e� �o�v�e�r�a�l�l� �i�n�v�e�n�t�o�r�i�e�s�,� �t�h�e� �n�u�m�b�e�r� �o�f� �y�e�a�r�s� �o�f� �t�e�a�c�h�-� 

�i�n�g� �e�x�p�e�r�i�e�n�c�e�,� �a�n�d� �t�h�e� �n�u�m�b�e�r� �o�f� �y�e�a�r�s� �o�f� �i�n�d�u�s�t�r�i�a�l� �w�o�r�k� �e�x�p�e�r�i�e�n�c�e�.� 

�T�h�e� �c�a�t�e�g�o�r�i�e�s� �o�n� �t�h�e� �i�n�v�e�n�t�o�r�i�e�s� �w�e�r�e� �d�e�t�e�r�m�i�n�e�d� �t�o� �b�e� �i�n�d�e�p�e�n�d�e�n�t� �b�y� 

�a� �p�a�n�e�l� �o�f� �e�x�p�e�r�t�s� �w�h�o� �v�a�l�i�d�a�t�e�d� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e�.� 

�P�e�a�r�s�o�n� �c�o�r�r�e�l�a�t�i�o�n� �c�o�e�f�f�i�c�i�e�n�t�s� �w�e�r�e� �c�o�m�p�u�t�e�d� �t�o� �s�t�u�d�y� �t�h�e� �r�e�l�a�-� 

�t�i�o�n�s�h�i�p�s�.� �T�h�e� �S�t�a�t�i�s�t�i�c�a�l� �P�a�c�k�a�g�e� �f�o�r� �t�h�e� �S�o�c�i�a�l� �S�c�i�e�n�c�e�s� �(�N�i�e� �a�n�d� 

�o�t�h�e�r�s�,� �1�9�7�5�)� �w�a�s� �u�s�e�d� �i�n� �c�o�m�p�u�t�i�n�g� �t�h�e� �c�o�r�r�e�l�a�t�i�o�n�s�.� 

�T�h�e� �f�i�r�s�t� �s�t�e�p� �o�f� �d�a�t�a� �a�n�a�l�y�s�i�s� �w�a�s� �t�o� �c�o�r�r�e�l�a�t�e� �t�h�e� �r�e�s�p�o�n�s�e�s� �o�n� 

�t�h�e� �A�t�t�i�t�u�d�e� �I�n�v�e�n�t�o�r�y� �f�o�r� �t�h�e� �L�i�a�b�i�l�i�t�y� �c�a�t�e�g�o�r�y� �a�n�d� �t�h�e� �T�e�a�c�h�i�n�g� �A�i�d�s� 

�c�a�t�e�g�o�r�y� �w�i�t�h� �t�h�e� �r�e�s�p�o�n�s�e�s� �t�o� �t�h�e� �s�a�m�e� �c�a�t�e�g�o�r�i�e�s� �o�n� �t�h�e� �I�n�s�t�r�u�c�t�i�o�n�a�l� 

�P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y�.� �T�h�e� �s�e�c�o�n�d� �s�t�e�p� �w�a�s� �t�o� �c�o�r�r�e�l�a�t�e� �t�h�e� �t�o�t�a�l� �s�c�o�r�e�s� 

�o�n� �t�h�e� �A�t�t�i�t�u�d�e� �I�n�v�e�n�t�o�r�y� �w�i�t�h� �t�h�e� �t�o�t�a�l� �s�c�o�r�e�s� �o�n� �t�h�e� �I�n�s�t�r�u�c�t�i�o�n�a�l� 

�P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y�.� 

�T�h�e� �t�h�i�r�d� �s�t�e�p� �o�f� �d�a�t�a� �a�n�a�l�y�s�i�s� �c�o�n�s�i�s�t�e�d� �o�f� �c�o�m�p�u�t�i�n�g� �a� �c�o�r�r�e�l�a�-� 

�t�i�o�n� �c�o�e�f�f�i�c�i�e�n�t� �f�o�r� �t�h�e� �f�o�l�l�o�w�i�n�g� �v�a�r�i�a�b�l�e�s�:� �(�1�)� �S�a�f�e�t�y� �A�t�t�i�t�u�d�e� 

�I�n�v�e�n�t�o�r�y� �s�c�o�r�e�s� �w�i�t�h� �n�u�m�b�e�r� �o�f� �y�e�a�r�s� �o�f� �t�e�a�c�h�i�n�g� �e�x�p�e�r�i�e�n�c�e�,� 

�(�2�)� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y� �S�c�o�r�e�s� �w�i�t�h� �n�u�m�b�e�r� �o�f� �y�e�a�r�s� �o�f� 

�t�e�a�c�h�i�n�g� �e�x�p�e�r�i�e�n�c�e�,� �(�3�)� �S�a�f�e�t�y� �A�t�t�i�t�u�d�e� �I�n�v�e�n�t�o�r�y� �s�c�o�r�e�s� �w�i�t�h� �n�u�m�b�e�r



�5�7� 

�o�f� �y�e�a�r�s� �o�f� �i�n�d�u�s�t�r�i�a�l� �w�o�r�k� �e�x�p�e�r�i�e�n�c�e�,� �a�n�d� �(�4�)� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� 

�I�n�v�e�n�t�o�r�y� �s�c�o�r�e�s� �w�i�t�h� �n�u�m�b�e�r� �o�f� �y�e�a�r�s� �o�f� �i�n�d�u�s�t�r�i�a�l� �w�o�r�k� �e�x�p�e�r�i�e�n�c�e�.� 

�S�u�m�m�a�r�y� 

�T�h�i�s� �c�h�a�p�t�e�r� �h�a�s� �p�r�e�s�e�n�t�e�d� �t�h�e� �p�r�o�c�e�d�u�r�e� �u�s�e�d� �f�o�r� �c�o�l�l�e�c�t�i�n�g� �a�n�d� 

�a�n�a�l�y�z�i�n�g� �t�h�e� �d�a�t�a�.� �A� �d�e�s�c�r�i�p�t�i�o�n� �o�f� �h�o�w� �t�h�e� �s�a�m�p�l�e� �w�a�s� �o�b�t�a�i�n�e�d� �a�n�d� 

�t�h�e� �m�e�t�h�o�d�s� �u�s�e�d� �t�o� �c�h�e�c�k� �t�h�e� �v�a�l�i�d�i�t�y� �a�n�d� �r�e�l�i�a�b�i�l�i�t�y� �o�f� �t�h�e� �i�n�s�t�r�u�-� 

�m�e�n�t� �w�a�s� �a�l�s�o� �d�i�s�c�u�s�s�e�d�.� �T�h�e� �n�e�x�t� �c�h�a�p�t�e�r� �w�i�l�l� �p�r�e�s�e�n�t� �t�h�e� �a�n�a�l�y�s�i�s� 

�o�f� �d�a�t�a�.



�C�H�A�P�T�E�R� �4� 

�P�R�E�S�E�N�T�A�T�I�O�N� �A�N�D� �A�N�A�L�Y�S�I�S� �O�F� �D�A�T�A� 

�I�n� �t�h�i�s� �c�h�a�p�t�e�r� �t�h�e� �d�a�t�a� �o�b�t�a�i�n�e�d� �f�r�o�m� �t�h�e� �s�u�r�v�e�y� �i�n�s�t�r�u�m�e�n�t� �a�r�e� 

�p�r�e�s�e�n�t�e�d� �a�n�d� �a�n�a�l�y�z�e�d�.� �T�h�e� �a�n�a�l�y�s�i�s� �i�s� �d�i�v�i�d�e�d� �i�n�t�o� �t�h�r�e�e� �p�a�r�t�s�.� �T�h�e� 

�f�i�r�s�t� �p�a�r�t� �o�f� �t�h�e� �c�h�a�p�t�e�r� �p�r�e�s�e�n�t�s� �a� �d�e�s�c�r�i�p�t�i�o�n� �o�f� �t�h�e� �s�a�m�p�l�e�,� �t�h�e� 

�i�n�s�t�r�u�m�e�n�t� �r�e�t�u�r�n� �d�a�t�a�,� �a�n�d� �t�h�e� �s�c�o�r�e� �d�i�s�t�r�i�b�u�t�i�o�n� �b�y� �c�a�t�e�g�o�r�i�e�s� �o�n� �t�h�e� 

�S�a�f�e�t�y� �A�t�t�i�t�u�d�e� �I�n�v�e�n�t�o�r�y� �a�n�d� �t�h�e� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y�.� 

�T�h�e� �s�e�c�o�n�d� �p�a�r�t� �o�f� �t�h�e� �c�h�a�p�t�e�r� �p�r�e�s�e�n�t�s� �t�h�e� �a�n�a�l�y�s�i�s� �o�f� �t�h�e� �d�a�t�a� 

�d�i�r�e�c�t�e�d� �t�o�w�a�r�d� �t�h�e� �r�e�s�e�a�r�c�h� �q�u�e�s�t�i�o�n�s� �s�t�a�t�e�d� �f�o�r� �t�h�i�s� �s�t�u�d�y�.� 

�D�e�s�c�r�i�p�t�i�o�n� �o�f� �t�h�e� �S�t�u�d�y� �S�a�m�p�l�e� 
�a�n�d� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �R�e�t�u�r�n� �D�a�t�a� 
� � 

�T�h�e� �s�a�m�p�l�e� �o�f� �2�8�5� �t�e�a�c�h�e�r�s� �w�a�s� �d�r�a�w�n� �f�r�o�m� �t�h�e� �V�i�r�g�i�n�i�a� �I�n�d�u�s�t�r�i�a�l� 

�A�r�t�s� �T�e�a�c�h�e�r�s�!� �D�i�r�e�c�t�o�r�y�,� �1�9�7�8�-�7�9� �w�h�i�c�h� �l�i�s�t�e�d� �1�0�6�8� �t�e�a�c�h�e�r�s�.� �O�n�e� �h�u�n�-� 
� � 

�d�r�e�d� �e�i�g�h�t�y�-�t�h�r�e�e�,� �o�r� �6�4� �p�e�r�c�e�n�t�,� �o�f� �t�h�e� �t�e�a�c�h�e�r�s� �r�e�t�u�r�n�e�d� �u�s�a�b�l�e� �s�u�r�v�e�y� 

�i�n�s�t�r�u�m�e�n�t�s�.� �S�i�x� �s�u�r�v�e�y� �i�n�s�t�r�u�m�e�n�t�s� �w�e�r�e� �r�e�t�u�r�n�e�d� �a�f�t�e�r� �t�h�e� �S�e�p�t�e�m�b�e�r� 

�2�1�,� �1�9�7�9� �c�u�t�-�o�f�f� �d�a�t�e� �a�n�d� �w�e�r�e� �n�o�t� �u�s�e�d�.� �F�o�u�r� �s�u�r�v�e�y� �i�n�s�t�r�u�m�e�n�t�s� �w�e�r�e� 

�n�o�t� �u�s�a�b�l�e� �b�e�c�a�u�s�e� �t�o�o� �m�a�n�y� �o�f� �t�h�e� �i�t�e�m�s� �w�e�r�e� �l�e�f�t� �u�n�a�n�s�w�e�r�e�d� �b�y� �t�h�e� 

�r�e�s�p�o�n�d�e�n�t�s�.� �O�n�e� �o�f� �t�h�e�s�e� �i�n�s�t�r�u�m�e�n�t�s� �h�a�d� �f�i�f�t�y� �p�e�r�c�e�n�t� �o�f� �t�h�e� �i�t�e�m�s� 

�u�n�a�n�s�w�e�r�e�d� �w�h�i�l�e� �t�h�r�e�e� �o�f� �t�h�e� �i�n�s�t�r�u�m�e�n�t�s� �h�a�d� �m�o�r�e� �t�h�a�n� �t�e�n� �p�e�r�c�e�n�t� �o�f� 

�t�h�e� �i�t�e�m�s� �u�n�a�n�s�w�e�r�e�d�.� 

�I�n� �t�h�e� �t�o�t�a�l� �o�f� �1�8�3� �u�s�a�b�l�e� �r�e�t�u�r�n�s�,� �t�h�i�r�t�y�-�t�h�r�e�e� �r�e�t�u�r�n�s� �c�o�n�t�a�i�n�e�d� 

�m�i�s�s�i�n�g� �d�a�t�a�.� �T�w�o� �p�r�o�c�e�d�u�r�e�s� �w�e�r�e� �u�s�e�d� �t�o� �f�i�l�l� �i�n� �m�i�s�s�i�n�g� �d�a�t�a�.� �F�o�r� 

�t�h�e� �t�w�e�l�v�e� �s�u�r�v�e�y� �i�n�s�t�r�u�m�e�n�t�s� �w�h�i�c�h� �c�o�n�t�a�i�n�e�d� �o�n�l�y� �o�n�e� �m�i�s�s�i�n�g� �r�e�s�p�o�n�s�e� 

�o�n� �t�h�e� �A�t�t�i�t�u�d�e� �I�n�v�e�n�t�o�r�y�,� �e�a�c�h� �m�i�s�s�i�n�g� �i�t�e�m� �w�a�s� �a�s�s�i�g�n�e�d� �t�h�e� �v�a�l�u�e� �o�f� 

�t�h�e� �m�e�a�n� �s�c�o�r�e� �f�o�r� �t�h�a�t� �i�n�d�i�v�i�d�u�a�l� �o�n� �t�h�e� �p�a�r�t�i�c�u�l�a�r� �c�a�t�e�g�o�r�y� �(�N�i�e� �a�n�d� 

�o�t�h�e�r�s� �,� �1�9�7�5�)� �F�o�r� �c�a�s�e�s� �w�h�e�r�e� �t�w�o� �o�r� �m�o�r�e� �r�e�s�p�o�n�s�e�s� �w�e�r�e� �m�i�s�s�i�n�g�,� 

�5�8



�5�9� 

�t�e�l�e�p�h�o�n�e� �c�a�l�l�s� �w�e�r�e� �m�a�d�e� �t�o� �r�e�s�p�o�n�d�e�n�t�s� �t�o� �s�e�c�u�r�e� �m�i�s�s�i�n�g� �d�a�t�a�.� �F�o�r� 

�t�h�e� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y�,� �t�e�l�e�p�h�o�n�e� �c�a�l�l�s� �w�e�r�e� �m�a�d�e� �t�o� �f�i�l�l� 

�i�n� �a�l�l� �m�i�s�s�i�n�g� �d�a�t�a�,� �e�v�e�n� �i�n� �c�a�s�e�s� �w�h�e�r�e� �o�n�l�y� �o�n�e� �i�t�e�m� �w�a�s� �l�e�f�t� �u�n�a�n�s�w�e�r�e�d�.� 

�T�w�e�n�t�y�-�o�n�e� �r�e�s�p�o�n�d�e�n�t�s� �w�e�r�e� �c�a�l�l�e�d�.� �N�o� �p�a�t�t�e�r�n� �c�o�u�l�d� �b�e� �d�i�s�c�e�r�n�e�d� �i�n� 

�t�h�e� �a�n�a�l�y�s�i�s� �o�f� �i�t�e�m�s� �m�i�s�s�e�d�.� 

�A� �r�e�t�u�r�n� �r�a�t�e� �o�f� �6�4� �p�e�r�c�e�n�t� �u�s�a�b�l�e� �r�e�s�p�o�n�s�e� �w�a�s� �r�e�c�e�i�v�e�d� �a�n�d� �d�e�e�m�e�d� 

�a�d�e�q�u�a�t�e� �b�y� �t�h�i�s� �r�e�s�e�a�r�c�h�e�r�,� �I�n� �d�i�s�c�u�s�s�i�n�g� �a�n� �a�c�c�e�p�t�a�b�l�e� �r�a�t�e�,� �B�a�b�b�i�e� 

�(�1�9�7�3�,� �p�.� �1�6�4�)� �s�u�g�g�e�s�t�e�d� �t�h�a�t� �a� �r�e�s�p�o�n�s�e� �r�a�t�e� �o�f� �a�t� �l�e�a�s�t� �5�0� �p�e�r�c�e�n�t� �i�s� 

�a�d�e�q�u�a�t�e� �f�o�r� �a�n�a�l�y�s�i�s� �a�n�d� �r�e�p�o�r�t�i�n�g� �a�n�d� �a� �r�e�s�p�o�n�s�e� �r�a�t�e� �o�f� �6�0� �p�e�r�c�e�n�t� �i�s� 

�g�o�o�d�,� 

�A�s� �s�h�o�w�n� �i�n� �T�a�b�l�e� �4�,� �t�h�e� �a�v�e�r�a�g�e� �n�u�m�b�e�r� �o�f� �y�e�a�r�s� �o�f� �t�e�a�c�h�i�n�g� 

�e�x�p�e�r�i�e�n�c�e� �f�o�r� �t�h�e� �1�8�3� �r�e�s�p�o�n�d�e�n�t�s� �w�a�s� �9�.�9� �y�e�a�r�s�.� �T�h�e� �s�t�a�n�d�a�r�d� �d�e�v�i�a�t�i�o�n� 

�w�a�s� �7�.�3�.� �T�h�e� �a�v�e�r�a�g�e� �n�u�m�b�e�r� �o�f� �y�e�a�r�s� �o�f� �w�o�r�k� �e�x�p�e�r�i�e�n�c�e� �o�f� �t�e�a�c�h�e�r�s� �i�n� 

�t�h�e� �s�a�m�p�l�e� �w�a�s� �7�,�1� �y�e�a�r�s�.� �T�h�e� �s�t�a�n�d�a�r�d� �d�e�v�i�a�t�i�o�n� �w�a�s� �8�.�1� �y�e�a�r�s�.� 

�T�h�e� �r�e�s�p�o�n�d�e�n�t�'�s� �t�e�a�c�h�i�n�g� �e�x�p�e�r�i�e�n�c�e� �r�a�n�g�e�d� �f�r�o�m� �o�n�e� �y�e�a�r� �o�f� 

�e�x�p�e�r�i�e�n�c�e� �t�o� �f�o�r�t�y� �y�e�a�r�s� �o�f� �e�x�p�e�r�i�e�n�c�e�.� �T�h�e�i�r� �w�o�r�k� �e�x�p�e�r�i�e�n�c�e� �r�a�n�g�e�d� 

�f�r�o�m� �n�o� �w�o�r�k� �e�x�p�e�r�i�e�n�c�e� �t�o� �t�h�i�r�t�y�-�o�n�e� �y�e�a�r�s� �o�f� �w�o�r�k� �e�x�p�e�r�i�e�n�c�e�.� 

�D�e�s�c�r�i�p�t�i�o�n� �o�f� �S�c�o�r�e� �D�i�s�t�r�i�b�u�t�i�o�n� �o�n� �S�t�u�d�y� �I�n�s�t�r�u�m�e�n�t� 

�T�h�e� �s�u�r�v�e�y� �i�n�s�t�r�u�m�e�n�t� �d�e�s�i�g�n�e�d� �f�o�r� �t�h�i�s� �s�t�u�d�y� �c�o�n�s�i�s�t�e�d� �o�f� �t�h�e� 

�S�a�f�e�t�y� �A�t�t�i�t�u�d�e� �I�n�v�e�n�t�o�r�y�,� �t�h�e� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y�,� �a�n�d� 

�a� �s�e�c�t�i�o�n� �o�n� �n�u�m�b�e�r� �o�f� �y�e�a�r�s� �o�f� �t�e�a�c�h�i�n�g� �a�n�d� �i�n�d�u�s�t�r�i�a�l� �w�o�r�k� �e�x�p�e�r�i�e�n�c�e�.� 

�(�S�e�e� �A�p�p�e�n�d�i�x� �I� �f�o�r� �f�r�e�q�u�e�n�c�y� �d�i�s�t�r�i�b�u�t�i�o�n� �o�f� �r�e�s�p�o�n�s�e�s� �t�o� �t�h�e� �i�n�s�t�r�u�-� 

�m�e�n�t�.�)� �T�a�b�l�e� �5� �p�r�e�s�e�n�t�s� �t�h�e� �s�c�o�r�e� �d�i�s�t�r�i�b�u�t�i�o�n� �b�y� �c�a�t�e�g�o�r�i�e�s� �o�n� �t�h�e� 

�S�a�f�e�t�y� �A�t�t�i�t�u�d�e� �I�n�v�e�n�t�o�r�y�.� �T�h�e� �m�i�n�i�m�u�m� �p�o�s�s�i�b�l�e� �s�c�o�r�e� �w�a�s� �o�n�e� �p�o�i�n�t� �f�o�r� 

�e�a�c�h� �i�t�e�m� �w�h�i�l�e� �t�h�e� �m�a�x�i�m�u�m� �p�o�s�s�i�b�l�e� �s�c�o�r�e� �w�a�s� �f�o�u�r� �p�o�i�n�t�s� �f�o�r� �e�a�c�h� �i�t�e�m�.



�6�0� 

�T�a�b�l�e� �4� 

�Y�e�a�r�s� �o�f� �T�e�a�c�h�i�n�g� �a�n�d� �I�n�d�u�s�t�r�i�a�l� �W�o�r�k� 
�E�x�p�e�r�i�e�n�c�e� �f�o�r� �t�h�e� �R�e�s�p�o�n�d�e�n�t�s� 

� � 

� � 

� � 

�S�t�a�n�d�a�r�d� 
�V�a�r�i�a�b�l�e� �N� �M�e�a�n� �D�e�v�i�a�t�i�o�n� 

�Y�e�a�r�s� �o�f� �T�e�a�c�h�i�n�g� �E�x�p�e�r�i�e�n�c�e� �1�8�3� �9�.�9� �7�.�3� 

�Y�e�a�r�s� �o�f� �W�o�r�k� �E�x�p�e�r�i�e�n�c�e� �1�8�3� �7�.�1� �8�.�1� 

� 
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�T�a�b�l�e� �5� 

�S�c�o�r�e� �D�i�s�t�r�i�b�u�t�i�o�n� �b�y� �C�a�t�e�g�o�r�i�e�s� 
�o�n� �A�t�t�i�t�u�d�e� �I�n�v�e�n�t�o�r�y� 
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�N�o�.� �L�o�w�e�s�t� �H�i�g�h�e�s�t� �H�i�g�h�e�s�t� 
�o�f� �S�t�a�n�d�a�r�d� �S�c�o�r�e� �S�c�o�r�e� �P�o�s�s�i�b�l�e� 

�C�a�t�e�g�o�r�y� �I�t�e�m�s� �M�e�a�n� �D�e�v�i�a�t�i�o�n� �M�a�d�e� �M�a�d�e� �S�c�o�r�e� 

�S�a�f�e�t�y� �*� 
�R�e�s�p�o�n�s�i�b�i�l�i�t�y� �4� �1�2�.�7� �1�.�4� �8�.�0� �1�6�.�0� �1�6�.�0� 

�L�i�a�b�i�l�i�t�y� �5� �1�6�.�8� �1�.�9� �1�2�.�0� �2�0�.�0� �2�0�.�0� 

�D�i�r�e�c�t�i�n� 
�L�e�a�r�n�i�n�g� �9� �2�7�.�6� �2�.�0� �2�1�.�0� �3�4�.�0� �3�6�.�0� 

�L�a�b�o�r�a�t�o�r�y� 
�O�r�g�a�n�i�z�a�t�i�o�n�*� �5� �1�3�.�1�:� �1�.�7� �8�.�0� �1�8�.�0� �2�0�.�0� 

�T�e�a�c�h�i�n�g� 
�A�i�d�s� �4� �1�2�.�7� �1�.�5� �9�.�0� �1�6�.�0� �1�6�.�0� 

�P�u�p�i�l� �P�e�r�s�o�n�-� 
�n�e�l� �S�y�s�t�e�m� �4� �1�1�.�7� �1�.�3� �9�.�0� �1�6�.�0� �1�6�.�0� 

� � �*� 
�U�s�e�d� �o�n�l�y� �i�n� �c�o�m�p�a�r�i�s�o�n�s� �o�f� �t�o�t�a�l� �i�n�v�e�n�t�o�r�y� �s�c�o�r�e�s� �a�n�d� �n�o�t� �a�s� �s�e�p�a�r�a�t�e� 
�c�a�t�e�g�o�r�i�e�s�.



�6�2� 

�T�a�b�l�e� �5� �s�h�o�w�s� �t�h�e� �l�o�w�e�s�t� �s�c�o�r�e� �m�a�d�e� �a�n�d� �t�h�e� �h�i�g�h�e�s�t� �s�c�o�r�e� �m�a�d�e� �f�o�r� �e�a�c�h� 

�c�a�t�e�g�o�r�y�.� �T�h�e� �h�i�g�h�e�r� �s�c�o�r�e�s� �a�r�e� �i�n�d�i�c�a�t�i�v�e� �o�f� �m�o�r�e� �f�a�v�o�r�a�b�l�e� �a�t�t�i�t�u�d�e�s� 

�t�o�w�a�r�d� �s�a�f�e�t�y� �w�h�i�l�e� �l�o�w�e�r� �s�c�o�r�e�s� �s�u�g�g�e�s�t� �l�e�s�s� �f�a�v�o�r�a�b�l�e� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� 

�s�a�f�e�t�y�.�  ��T�h�e� �d�a�t�a� �s�u�g�g�e�s�t� �t�h�a�t� �r�e�s�p�o�n�d�e�n�t�s� �e�x�p�r�e�s�s�e�d� �a� �t�e�n�d�e�n�c�y� �f�o�r� 

�f�a�v�o�r�a�b�l�e� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �s�a�f�e�t�y�,� �t�h�o�u�g�h� �t�h�e� �s�c�o�r�e�s� �w�e�r�e� �n�o�t� �o�v�e�r�w�h�e�l�m�-� 

�i�n�g�l�y� �h�i�g�h�.� 

�T�a�b�l�e� �6� �s�h�o�w�s� �t�h�e� �s�c�o�r�e� �d�i�s�t�r�i�b�u�t�i�o�n� �b�y� �c�a�t�e�g�o�r�i�e�s� �o�n� �t�h�e� �I�n�s�t�r�u�c�-� 

�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y�.� �T�h�e� �m�i�n�i�m�u�m� �p�o�s�s�i�b�l�e� �s�c�o�r�e� �w�a�s� �o�n�e� �p�o�i�n�t� 

�f�o�r� �e�a�c�h� �"�N�O�"� �r�e�s�p�o�n�s�e� �a�n�d� �f�o�u�r� �p�o�i�n�t�s� �f�o�r� �e�a�c�h� �"�Y�E�S�"� �r�e�s�p�o�n�s�e�.� �D�a�t�a� �i�n� 

�T�a�b�l�e� �6� �s�h�o�w� �t�h�e� �l�o�w�e�s�t� �s�c�o�r�e� �m�a�d�e� �f�o�r� �e�a�c�h� �c�a�t�e�g�o�r�y� �a�n�d� �t�h�e� �h�i�g�h�e�s�t� 

�s�c�o�r�e� �m�a�d�e� �f�o�r� �e�a�c�h� �c�a�t�e�g�o�r�y�.� �T�h�e� �h�i�g�h�e�r� �s�c�o�r�e�s� �a�r�e� �i�n�d�i�c�a�t�i�v�e� �o�f� 

�g�r�e�a�t�e�r� �u�s�e� �o�f� �s�a�f�e�t�y� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� �w�h�i�l�e� �t�h�e� �l�o�w�e�r� �s�c�o�r�e�s� 

�a�r�e� �i�n�d�i�c�a�t�i�v�e� �o�f� �l�e�s�s�e�r� �u�s�e� �o�f� �s�a�f�e�t�y� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s�.� �T�h�e� 

�d�a�t�a� �s�u�g�g�e�s�t� �t�h�a�t� �r�e�s�p�o�n�d�e�n�t�s� �i�n�d�i�c�a�t�e�d� �a� �t�e�n�d�e�n�c�y� �t�o�w�a�r�d� �a� �m�o�d�e�r�a�t�e�l�y� 

�h�i�g�h� �u�s�e� �o�f� �s�a�f�e�t�y� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� �i�n� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �l�a�b�o�r�a�t�o�r�i�e�s� 

�a�n�d� �c�l�a�s�s�r�o�o�m�s�.� 

�I�n� �c�o�m�p�a�r�i�n�g� �t�h�e� �r�e�s�p�o�n�s�e�s� �t�o� �t�h�e� �A�t�t�i�t�u�d�e� �I�n�v�e�n�t�o�r�y� �w�i�t�h� �t�h�e� 

�I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y�,� �t�h�e� �d�a�t�a� �s�h�o�w� �t�h�a�t� �t�h�e� �m�e�a�n� �s�c�o�r�e� 

�f�o�r� �t�h�e� �L�i�a�b�i�l�i�t�y� �c�a�t�e�g�o�r�y� �i�s� �c�l�o�s�e�s�t� �t�o� �t�h�e� �h�i�g�h�e�s�t� �p�o�s�s�i�b�l�e� �s�c�o�r�e� �o�n� 

�b�o�t�h� �t�h�e� �A�t�t�i�t�u�d�e� �I�n�v�e�n�t�o�r�y� �a�n�d� �o�n� �t�h�e� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y�.� 

�C�o�r�r�e�l�a�t�i�o�n�s� �B�e�t�w�e�e�n� �S�a�f�e�t�y� �A�t�t�i�t�u�d�e�s� �a�n�d� 
�I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�i�e�s� 

�T�h�e� �r�e�s�u�l�t�s� �a�r�e� �r�e�p�o�r�t�e�d� �h�e�r�e� �i�n� �r�e�l�a�t�i�o�n� �t�o� �t�h�e� �f�i�r�s�t� �r�e�s�e�a�r�c�h� 

�q�u�e�s�t�i�o�n� �p�o�s�e�d� �f�o�r� �t�h�i�s� �s�t�u�d�y�,� �"�W�h�a�t� �i�s� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �s�a�f�e�t�y� �_� 

�a�t�t�i�t�u�d�e�s� �a�n�d� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� �o�f� �s�e�c�o�n�d�a�r�y� �s�c�h�o�o�l� �i�n�d�u�s�t�r�i�a�l� 

�a�r�t�s� �e�d�u�c�a�t�i�o�n� �t�e�a�c�h�e�r�s� �i�n� �V�i�r�g�i�n�i�a� �i�n� �t�e�r�m�s� �o�f� �c�a�t�e�g�o�r�i�e�s� �a�n�d� �o�v�e�r�a�l�l
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�I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y� 
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�N�o�.� �L�o�w�e�s�t� �H�i�g�h�e�s�t� �H�i�g�h�e�s�t� 
�o�f� �S�t�a�n�d�a�r�d� �S�c�o�r�e� �S�c�o�r�e� �P�o�s�s�i�b�l�e� 

�C�a�t�e�g�o�r�y� �I�t�e�m�s� �M�e�a�n� �D�e�v�i�a�t�i�o�n� �M�a�d�e� �M�a�d�e� �S�c�o�r�e� 

�S�a�f�e�t�y� �*� �.� 
�R�e�s�p�o�n�s�i�b�i�l�i�t�y� �4� �1�0�.�5� �2�.�7� �4�.�0� �1�6�.�0� �1�6�.�0� 

�L�i�a�b�i�l�i�t�y� �5� �1�7�.�4� �2�.�8� �8�.�0� �2�0�.�0� �2�0�.�0� 

�D�i�r�e�c�t�i�n�g� 
�L�e�a�r�n�i�n�g� �9� �3�0�.�5� �4�,�2� �1�2�.�0� �3�6�.�0� �3�6�.�0� 

�L�a�b�o�r�a�t�o�r�y� 
�O�r�g�a�n�i�z�a�t�i�o�n� �5� �1�5�.�9� �3�.�3� �5�.�0� �2�0�.�0�.� �2�0�.�0� 

�T�e�a�c�h�i�n�g� 
�A�i�d�s� �4� �1�2�.�3� �3�.�2� �4�.�0� �1�6�.�0� �1�6�.�0� 

�P�u�p�i�l� �P�e�r�s�o�n�-� 

�n�e�l� �S�y�s�t�e�m!"� �4� �1�1�.�3� �3�.�0�.� �4�.�0� �1�6�.�0� �1�6�.�0� 
� � �*� 

�U�s�e�d� �o�n�l�y� �i�n� �c�o�m�p�a�r�i�s�o�n�s� �o�f� �t�o�t�a�l� �i�n�v�e�n�t�o�r�y� �s�c�o�r�e�s� �a�n�d� �n�o�t� �a�s� �s�e�p�a�r�a�t�e� 
�c�a�t�e�g�o�r�i�e�s�.



�6�4� 

�a�t�t�i�t�u�d�e�s� �a�n�d� �p�r�a�c�t�i�c�e�s�?�"� �T�a�b�l�e� �7� �p�r�e�s�e�n�t�s� �t�h�e� �c�o�r�r�e�l�a�t�i�o�n� �c�o�e�f�f�i�c�i�e�n�t�s� 

�f�o�r� �t�h�e� �c�a�t�e�g�o�r�i�e�s� �o�n� �t�h�e� �S�a�f�e�t�y� �A�t�t�i�t�u�d�e� �I�n�v�e�n�t�o�r�y� �w�h�i�c�h� �h�a�d� �m�e�a�n�i�n�g�f�u�l� 

�r�e�l�i�a�b�i�l�i�t�y� �c�o�e�f�f�i�c�i�e�n�t�s� �a�n�d� �t�h�e� �c�o�r�r�e�s�p�o�n�d�i�n�g� �c�a�t�e�g�o�r�i�e�s� �o�n� �t�h�e� �I�n�s�t�r�u�c�-� 

�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y�.� 

�A�s� �s�h�o�w�n� �i�n� �T�a�b�l�e� �7�,� �a� �c�o�r�r�e�l�a�t�i�o�n� �c�o�e�f�f�i�c�i�e�n�t� �o�f� �0�.�1�7�,� �s�i�g�n�i�f�i�c�a�n�t� 

�a�t� �t�h�e� �0�.�0�5� �l�e�v�e�l�,� �w�a�s� �f�o�u�n�d� �b�e�t�w�e�e�n� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s� �i�n� �t�h�e� �L�i�a�b�i�l�i�t�y� 

�c�a�t�e�g�o�r�y� �a�n�d� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� �i�n� �t�h�e� �L�i�a�b�i�l�i�t�y� �c�a�t�e�g�o�r�y�.� �A� 

�c�o�r�r�e�l�a�t�i�o�n� �c�o�e�f�f�i�c�i�e�n�t� �o�f� �0�.�1�2�,� �s�i�g�n�i�f�i�c�a�n�t� �a�t� �t�h�e� �0�.�0�5� �l�e�v�e�l�,� �w�a�s� 

�f�o�u�n�d� �b�e�t�w�e�e�n� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s� �i�n� �t�h�e� �T�e�a�c�h�i�n�g� �A�i�d�s� �c�a�t�e�g�o�r�y� �a�n�d� �i�n�s�t�r�u�c�-� 

�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� �i�n� �t�h�e� �T�e�a�c�h�i�n�g� �A�i�d�s� �c�a�t�e�g�o�r�y�.� 

�I�n� �d�e�c�i�d�i�n�g� �w�h�a�t� �m�a�g�n�i�t�u�d�e� �o�f� �c�o�r�r�e�l�a�t�i�o�n� �c�o�e�f�f�i�c�i�e�n�t� �i�n�d�i�c�a�t�e�s� �a� 

�n�o�t�e�w�o�r�t�h�y� �r�e�l�a�t�i�o�n�s�h�i�p�,� �H�i�n�k�l�e�,� �W�i�e�r�s�m�a�,� �a�n�d� �J�u�r�s� �(�1�9�7�9�,� �p�.� �8�5�)� �s�u�g�-� 

�g�e�s�t� �t�h�e� �f�o�l�l�o�w�i�n�g� �r�u�l�e� �o�f� �t�h�u�m�b�:� 

�0�.�9�0� �t�o� �1�.�0�0� �(�-�0�.�9�0� �t�o� �-�1�.�0�0�)� �V�e�r�y� �h�i�g�h� �p�o�s�i�t�i�v�e� �(�n�e�g�a�t�i�v�e�)� �c�o�r�r�e�l�a�t�i�o�n� 

�0�.�7�0� �t�o� �0�.�9�0� �(�-�0�.�7�0� �t�o� �-�0�.�9�0�)� �H�i�g�h� �p�o�s�i�t�i�v�e� �(�n�e�g�a�t�i�v�e�)� �c�o�r�r�e�l�a�t�i�o�n� 

�0�.�5�0� �t�o� �0�.�7�0� �(�-�0�.�5�0� �t�o� �-�0�.�7�0�)� �M�o�d�e�r�a�t�e� �p�o�s�i�t�i�v�e� �(�n�e�g�a�t�i�v�e�)� �c�o�r�r�e�l�a�t�i�o�n� 

�0�.�3�0� �t�o� �0�.�5�0� �(�-�0�.�3�0� �t�o� �-�0�.�5�0�)� �L�o�w� �p�o�s�i�t�i�v�e� �(�n�e�g�a�t�i�v�e�)� �c�o�r�r�e�l�a�t�i�o�n� 

�0�.�0�0� �t�o� �0�.�3�0� �(�0�.�0�0� �t�o� �-�0�.�3�0�)� �L�i�t�t�l�e� �i�f� �a�n�y� �c�o�r�r�e�l�a�t�i�o�n� 

�U�s�i�n�g� �t�h�e� �H�i�n�k�l�e�,� �W�i�e�r�s�m�a�,� �a�n�d� �J�u�r�s�'� �r�u�l�e� �o�f� �t�h�u�m�b� �a�s� �a� �g�u�i�d�e�,� 

�t�h�e�s�e� �d�a�t�a� �i�n�d�i�c�a�t�e� �t�h�a�t� �t�h�e�r�e� �i�s� �l�i�t�t�l�e� �i�f� �a�n�y� �c�o�r�r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� 

�r�e�s�p�o�n�d�e�n�t�s �� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �l�i�a�b�i�l�i�t�y� �o�r� �t�e�a�c�h�i�n�g� �a�i�d�s� �a�n�d� �r�e�s�p�o�n�d�e�n�t�s�'� 

�u�s�e� �o�f� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� �r�e�l�a�t�e�d� �t�o� �l�i�a�b�i�l�i�t�y� �o�r� �t�e�a�c�h�i�n�g� �a�i�d�s�.� 

�T�h�e� �s�e�c�o�n�d� �p�a�r�t� �o�f� �t�h�e� �a�n�a�l�y�s�i�s� �o�f� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �s�a�f�e�t�y� 

�a�t�t�i�t�u�d�e�s� �a�n�d� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� �w�a�s� �t�o� �c�o�m�p�a�r�e� �t�h�e� �r�e�s�p�o�n�s�e�s� �f�o�r� 

�t�h�e� �t�o�t�a�l� �S�a�f�e�t�y� �A�t�t�i�t�u�d�e� �I�n�v�e�n�t�o�r�y� �t�o� �t�h�e� �r�e�s�p�o�n�s�e�s� �f�o�r� �t�h�e� �t�o�t�a�l� 

�I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y�.� �T�a�b�l�e� �8� �s�h�o�w�s� �a� �c�o�r�r�e�l�a�t�i�o�n



�6�5� 

�T�a�b�l�e� �7� 

�P�e�a�r�s�o�n� �C�o�r�r�e�l�a�t�i�o�n� �C�o�e�f�f�i�c�i�e�n�t�s� �f�o�r� �S�a�f�e�t�y� �A�t�t�i�t�u�d�e� 
�I�n�v�e�n�t�o�r�y� �a�n�d� �S�a�f�e�t�y� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� 

�I�n�v�e�n�t�o�r�y� �b�y� �C�a�t�e�g�o�r�i�e�s� 

� � 
� � 

�C�a�t�e�g�o�r�i�e�s� �N� �r� �s� 

� � 

�A�t�t�i�t�u�d�e�s� �T�o�w�a�r�d� �L�i�a�b�i�l�i�t�y�.� 
�w�i�t�h� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� 
�i�n� �L�i�a�b�i�l�i�t�y� �1�8�3� �0�.�1�7� �0�.�0�1�1� 

�A�t�t�i�t�u�d�e�s� �T�o�w�a�r�d� �T�e�a�c�h�i�n�g� 
�A�i�d�s� �w�i�t�h� �I�n�s�t�r�u�c�t�i�o�n�a�l� 
�P�r�a�c�t�i�c�e�s� �i�n� �T�e�a�c�h�i�n�g� �A�i�d�s� �1�8�3� �0�.�1�2� �0�.�0�4�8� 

� 



�6�6� 

�T�a�b�l�e� �8� 

�P�e�a�r�s�o�n� �C�o�r�r�e�l�a�t�i�o�n� �C�o�e�f�f�i�c�i�e�n�t�s� �f�o�r� �S�a�f�e�t�y� �A�t�t�i�t�u�d�e� 
�I�n�v�e�n�t�o�r�y� �a�n�d� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y� 

� � 

� � 

�V�a�r�i�a�b�l�e�s� �N� 

� � 

�T�o�t�a�l� �S�c�o�r�e�s� �o�n� �S�a�f�e�t�y� 
�A�t�t�i�t�u�d�e�s� �I�n�v�e�n�t�o�r�y� 

�w�i�t�h� 

�T�o�t�a�l� �S�c�o�r�e�s� �o�n� �I�n�s�t�r�u�c�-�~� 
�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y� �1�8�3� �-� �2�0� �0�.�0�0�4� 

� 



�6�7� 

�c�o�e�f�f�i�c�i�e�n�t� �o�f� �0�.�2�0�,� �s�i�g�n�i�f�i�c�a�n�t� �a�t� �t�h�e� �0�.�0�5� �l�e�v�e�l�,� �b�e�t�w�e�e�n� �o�v�e�r�a�l�l� 

�r�e�s�p�o�n�s�e�s� �o�n� �t�h�e� �S�a�f�e�t�y� �A�t�t�i�t�u�d�e� �I�n�v�e�n�t�o�r�y� �a�n�d� �t�h�e� �o�v�e�r�a�l�l� �r�e�s�p�o�n�s�e�s� 

�o�n� �t�h�e� �I�n�s�t�r�u�c�t�i�o�n�a�l� �I�n�v�e�n�t�o�r�y�.� 

�T�h�e�s�e� �r�e�s�u�l�t�s� �i�n�d�i�c�a�t�e� �t�h�a�t� �l�i�t�t�l�e� �i�f� �a�n�y� �c�o�r�r�e�l�a�t�i�o�n� �e�x�i�s�t�s� 

�b�e�t�w�e�e�n� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s� �h�e�l�d� �b�y� �t�e�a�c�h�e�r�s� �a�n�d� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� 

�u�s�e�d� �b�y� �t�e�a�c�h�e�r�s�.� �T�h�e� �f�a�c�t� �t�h�a�t� �l�i�t�t�l�e� �i�f� �a�n�y� �c�o�r�r�e�l�a�t�i�o�n� �e�x�i�s�t�s� 

�b�e�t�w�e�e�n� �a�t�t�i�t�u�d�e�s� �a�n�d� �p�r�a�c�t�i�c�e�s� �m�a�y� �s�u�g�g�e�s�t� �t�h�a�t� �a�t�t�i�t�u�d�e�s� �r�e�l�a�t�e�d� 

�t�o� �s�a�f�e�t�y� �m�a�y� �i�n�f�l�u�e�n�c�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� �r�e�l�a�t�e�d� �t�o� �s�a�f�e�t�y�,� 

�b�u�t� �t�h�a�t� �t�h�e�r�e� �m�a�y� �b�e� �o�t�h�e�r� �f�a�c�t�o�r�s� �i�n� �t�h�e� �l�a�b�o�r�a�t�o�r�y�/�l�e�a�r�n�i�n�g� �e�n�v�i�r�o�n�-� 

�m�e�n�t� �w�h�i�c�h� �i�n�f�l�u�e�n�c�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� �a�n�d� �m�a�y� �n�o�t� �b�e� �u�n�d�e�r� �t�h�e� 

�c�o�n�t�r�o�l� �o�f� �t�h�e� �t�e�a�c�h�e�r�s�.� 

�C�o�r�r�e�l�a�t�i�o�n�s� �B�e�t�w�e�e�n� �Y�e�a�r�s� �o�f� �T�e�a�c�h�i�n�g� �E�x�p�e�r�i�e�n�c�e� 
�a�n�d� �Y�e�a�r�s� �o�f� �I�n�d�u�s�t�r�i�a�l� �W�o�r�k� �E�x�p�e�r�i�e�n�c�e� �w�i�t�h� 

�C�a�t�e�g�o�r�i�e�s� �o�f� �S�a�f�e�t�y� �A�t�t�i�t�u�d�e�s� �a�n�d� 
�I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� 
� � 

�T�h�e� �s�e�c�o�n�d� �r�e�s�e�a�r�c�h� �q�u�e�s�t�i�o�n�.� �s�t�a�t�e�d� �f�o�r� �t�h�i�s� �s�t�u�d�y� �w�a�s�,� �"�A�r�e� �t�h�e�r�e� 

�d�i�f�f�e�r�e�n�c�e�s� �i�n� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s� �a�n�d� �i�n�s�t�r�u�c�t�i�o�n�a�l� 

�p�r�a�c�t�i�c�e�s� �i�n� �t�e�r�m�s� �o�f� �c�a�t�e�g�o�r�i�e�s� �a�n�d� �o�v�e�r�a�l�l� �a�t�t�i�t�u�d�e�s� �a�n�d� �p�r�a�c�t�i�c�e�s� �o�f� 

�s�e�c�o�n�d�a�r�y� �s�c�h�o�o�l� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �e�d�u�c�a�t�i�o�n� �t�e�a�c�h�e�r�s� �i�n� �V�i�r�g�i�n�i�a� �a�s� �t�h�e�y� 

�r�e�l�a�t�e� �t�o� �y�e�a�r�s� �o�f� �t�e�a�c�h�i�n�g� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �y�e�a�r�s� �o�f� �i�n�d�u�s�t�r�i�a�l� �w�o�r�k� 

�e�x�p�e�r�i�e�n�c�e�?�"� �C�o�r�r�e�l�a�t�i�o�n� �f�o�r� �t�h�e� �c�a�t�e�g�o�r�i�e�s� �w�h�i�c�h� �y�i�e�l�d�e�d� �m�e�a�n�i�n�g�f�u�l� 

�r�e�l�i�a�b�i�l�i�t�y� �c�o�e�f�f�i�c�i�e�n�t�s�.�a�r�e� �p�r�e�s�e�n�t�e�d� �i�n� �t�h�i�s� �s�e�c�t�i�o�n�.� 

�T�a�b�l�e� �9� �s�h�o�w�s� �t�h�e� �P�e�a�r�s�o�n� �c�o�r�r�e�l�a�t�i�o�n� �c�o�e�f�f�i�c�i�e�n�t�s� �b�e�t�w�e�e�n� �y�e�a�r�s� 

�o�f� �t�e�a�c�h�i�n�g� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s� �i�n� �t�h�e� �L�i�a�b�i�l�i�t�y� �c�a�t�e�g�o�r�y� 

�a�n�d� �i�n� �t�h�e� �T�e�a�c�h�i�n�g� �A�i�d�s� �c�a�t�e�g�o�r�y�.� �N�o� �s�i�g�n�i�f�i�c�a�n�t� �c�o�r�r�e�l�a�t�i�o�n� �a�t� �t�h�e� 

�0�.�0�5� �l�e�v�e�l� �w�a�s� �f�o�u�n�d� �b�e�t�w�e�e�n� �n�u�m�b�e�r� �o�f� �y�e�a�r�s� �o�f� �t�e�a�c�h�i�n�g� �e�x�p�e�r�i�e�n�c�e� �a�n�d� 

�a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �l�i�a�b�i�l�i�t�y� �o�f� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �u�s�e� �o�f� �t�e�a�c�h�i�n�g� �a�i�d�s�.



�6�8� 

�T�a�b�l�e� �9� 

�P�e�a�r�s�o�n� �C�o�r�r�e�l�a�t�i�o�n� �C�o�e�f�f�i�c�i�e�n�t�s� �f�o�r� �Y�e�a�r�s� �o�f� �T�e�a�c�h�i�n�g� 
�E�x�p�e�r�i�e�n�c�e� �a�n�d� �S�a�f�e�t�y� �A�t�t�i�t�u�d�e�s� �b�y� �C�a�t�e�g�o�r�i�e�s� 

� � 

� � 

�C�a�t�e�g�o�r�i�e�s� �r� �S�s� 

� � 

�L�i�a�b�i�l�i�t�y� �0�.�0�1� �0�.�4�3�4� 

�T�e�a�c�h�i�n�g� �A�i�d�s� �0�.�0�0� �0�.�4�4�3� 

� 



�6�9� 

�T�a�b�l�e� �1�0� �s�h�o�w�s� �t�h�e� �P�e�a�r�s�o�n� �c�o�r�r�e�l�a�t�i�o�n� �c�o�e�f�f�i�c�i�e�n�t�s� �b�e�t�w�e�e�n� �y�e�a�r�s� 

�o�f� �t�e�a�c�h�i�n�g� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �u�s�e� �o�f� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� �f�o�r� �t�h�e� 

�L�i�a�b�i�l�i�t�y� �c�a�t�e�g�o�r�y� �a�n�d� �f�o�r� �t�h�e� �T�e�a�c�h�i�n�g� �A�i�d�s� �c�a�t�e�g�o�r�y�.� �N�o� �s�i�g�n�i�f�i�c�a�n�t� 

�c�o�r�r�e�l�a�t�i�o�n� �a�t� �t�h�e� �0�.�0�5� �l�e�v�e�l� �w�a�s� �f�o�u�n�d� �b�e�t�w�e�e�n� �t�h�e� �n�u�m�b�e�r� �o�f� �y�e�a�r�s� �o�f� 

�t�e�a�c�h�i�n�g� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �t�h�e� �u�s�e� �o�f� �s�a�f�e�t�y� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� �a�s� 

�r�e�l�a�t�e�s� �t�o� �l�i�a�b�i�l�i�t�y�,� �w�h�i�l�e� �a� �c�o�r�r�e�l�a�t�i�o�n� �c�o�e�f�f�i�c�i�e�n�t� �o�f� �0�.�1�5�,� �s�i�g�n�i�f�i�-� 

�c�a�n�t� �a�t� �t�h�e� �0�.�0�5� �l�e�v�e�l�,� �w�a�s� �f�o�u�n�d� �b�e�t�w�e�e�n� �t�h�e� �n�u�m�b�e�r� �o�f� �y�e�a�r�s� �o�f� �t�e�a�c�h�i�n�g� 

�e�x�p�e�r�i�e�n�c�e� �a�n�d� �u�s�e� �o�f� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� �i�n� �t�h�e� �T�e�a�c�h�i�n�g� �A�i�d�s� �c�a�t�e�g�o�r�y�.� 

�T�a�b�l�e� �1�1� �p�r�e�s�e�n�t�s� �t�h�e� �c�o�r�r�e�l�a�t�i�o�n� �c�o�e�f�f�i�c�i�e�n�t�s� �f�o�r� �y�e�a�r�s� �o�f� �w�o�r�k� 

�e�x�p�e�r�i�e�n�c�e� �a�n�d� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s� �f�o�r� �t�h�e� �L�i�a�b�i�l�i�t�y� �c�a�t�e�g�o�r�y� �a�n�d� �f�o�r� �t�h�e� 

�T�e�a�c�h�i�n�g� �A�i�d�s� �c�a�t�e�g�o�r�y�.� �A� �c�o�r�r�e�l�a�t�i�o�n� �c�o�e�f�f�i�c�i�e�n�t� �o�f� �0�.�1�9�,� �s�i�g�n�i�f�i�c�a�n�t� 

�a�t� �t�h�e� �0�.�0�5� �l�e�v�e�l�,� �w�a�s� �f�o�u�n�d� �b�e�t�w�e�e�n� �n�u�m�b�e�r� �o�f� �y�e�a�r�s� �o�f� �i�n�d�u�s�t�r�i�a�l� �w�o�r�k� 

�e�x�p�e�r�i�e�n�c�e� �a�n�d� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s� �i�n� �t�h�e� �L�i�a�b�i�l�i�t�y� �c�a�t�e�g�o�r�y�.� �N�o� �s�i�g�n�i�f�i�-� 

�c�a�n�t� �r�e�l�a�t�i�o�n�s�h�i�p� �w�a�s� �f�o�u�n�d� �b�e�t�w�e�e�n� �n�u�m�b�e�r� �o�f� �y�e�a�r�s� �o�f� �i�n�d�u�s�t�r�i�a�l� �w�o�r�k� 

�e�x�p�e�r�i�e�n�c�e� �a�n�d� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s� �i�n� �t�h�e� �T�e�a�c�h�i�n�g� �A�i�d�s� �c�a�t�e�g�o�r�y�.� 

�C�o�r�r�e�l�a�t�i�o�n� �c�o�e�f�f�i�c�i�e�n�t�s� �b�e�t�w�e�e�n� �n�u�m�b�e�r� �o�f� �y�e�a�r�s� �o�f� �i�n�d�u�s�t�r�i�a�l� �w�o�r�k� 

�e�x�p�e�r�i�e�n�c�e� �a�n�d� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� �a�r�e� �s�h�o�w�n� �i�n� �T�a�b�l�e� �1�2�.� �A� �c�o�e�f�f�i�-� 

�c�i�e�n�t� �o�f� �0�.�1�7�,� �s�i�g�n�i�f�i�c�a�n�t� �a�t� �t�h�e� �0�.�0�5� �l�e�v�e�l�,� �w�a�s� �f�o�u�n�d� �b�e�t�w�e�e�n� �n�u�m�b�e�r� 

�o�f� �y�e�a�r�s� �o�f� �i�n�d�u�s�t�r�i�a�l� �w�o�r�k� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �u�s�e� �o�f� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� 

�i�n� �t�h�e� �L�i�a�b�i�l�i�t�y� �c�a�t�e�g�o�r�y�.� �A� �c�o�e�f�f�i�c�i�e�n�t� �o�f� �0�.�1�5�,� �s�i�g�n�i�f�i�c�a�n�t� �a�t� �t�h�e� 

�0�.�0�5� �l�e�v�e�l� �w�a�s� �f�o�u�n�d� �b�e�t�w�e�e�n� �t�h�e� �n�u�m�b�e�r� �o�f� �y�e�a�r�s� �o�f� �i�n�d�u�s�t�r�i�a�l� �w�o�r�k� 

�e�x�p�e�r�i�e�n�c�e� �a�n�d� �u�s�e� �o�f� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� �i�n� �t�h�e� �T�e�a�c�h�i�n�g� �A�i�d�s� 

�c�a�t�e�g�o�r�y�.� 

�T�a�b�l�e� �1�3� �s�h�o�w�s� �a� �c�o�r�r�e�l�a�t�i�o�n� �c�o�e�f�f�i�c�i�e�n�t� �o�f� �0�.�0�5� �b�e�t�w�e�e�n� �n�u�m�b�e�r� �o�f� 

�y�e�a�r�s� �o�f� �t�e�a�c�h�i�n�g� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �o�v�e�r�a�l�l� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s�,� �a�n�d� �a� �c�o�r�r�e�-� 

�l�a�t�i�o�n� �c�o�e�f�f�i�c�i�e�n�t� �o�f� �0�.�1�0� �b�e�t�w�e�e�n� �n�u�m�b�e�r� �o�f� �y�e�a�r�s� �o�f� �i�n�d�u�s�t�r�i�a�l� �w�o�r�k



�7�0� 

�T�a�b�l�e� �1�0� 

�P�e�a�r�s�o�n� �C�o�r�r�e�l�a�t�i�o�n� �C�o�e�f�f�i�c�i�e�n�t�s� �f�o�r� �Y�e�a�r�s� �o�f� �T�e�a�c�h�i�n�g� 
�E�x�p�e�r�i�e�n�c�e� �a�n�d� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �b�y� �C�a�t�e�g�o�r�i�e�s� 

� � 

� � 

�C�a�t�e�g�o�r�i�e�s� �r� �s� 

� � 

�L�i�a�b�i�l�i�t�y� �0�.�1�0� �0�.�0�9�1� 

�T�e�a�c�h�i�n�g� �A�i�d�s� �0�.�1�5� �0�.�0�2�0� 

� 



�7�1� 

�T�a�b�l�e� �1�1� 

�P�e�a�r�s�o�n� �C�o�r�r�e�l�a�t�i�o�n� �C�o�e�f�f�i�c�i�e�n�t�s� �f�o�r� �Y�e�a�r�s� �o�f� �I�n�d�u�s�t�r�i�a�l� 
�W�o�r�k� �E�x�p�e�r�i�e�n�c�e� �a�n�d� �S�a�f�e�t�y� �A�t�t�i�t�u�d�e�s� �b�y� �C�a�t�e�g�o�r�i�e�s� 

� � 

� � 

�C�a�t�e�g�o�r�i�e�s� �r� 

� � 

�L�i�a�b�i�l�i�t�y� �0�.�1�9� �0�.�0�0�5� 

�T�e�a�c�h�i�n�g� �A�i�d�s� �-�0�.�0�1� �0�.�4�4�4� 

� 



�7�2� 

�T�a�b�l�e� �1�2� 

�P�e�a�r�s�o�n� �C�o�r�r�e�l�a�t�i�o�n� �C�o�e�f�f�i�c�i�e�n�t�s� �f�o�r� �Y�e�a�r�s� �o�f� �I�n�d�u�s�t�r�i�a�l� �W�o�r�k� 
�E�x�p�e�r�i�e�n�c�e� �a�n�d� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �b�y� �C�a�t�e�g�o�r�i�e�s� 

� � 

� � 

�C�a�t�e�g�o�r�i�e�s� �r� �S�s� 

� � 

�L�i�a�b�i�l�i�t�y� �0�.�1�7� �0�.�0�1�1� 

�T�e�a�c�h�i�n�g� �A�i�d�s� �0�.�1�5� �0�.�0�1�8� 

� 



�7�3� 

�T�a�b�l�e� �1�3� 

�P�e�a�r�s�o�n� �C�o�r�r�e�l�a�t�i�o�n�s� �f�o�r� �Y�e�a�r�s� �o�f� �T�e�a�c�h�i�n�g� �E�x�p�e�r�i�e�n�c�e� �a�n�d� 
�Y�e�a�r�s� �o�f� �W�o�r�k� �E�x�p�e�r�i�e�n�c�e� �w�i�t�h� �S�a�f�e�t�y� �A�t�t�i�t�u�d�e�s� 

�a�n�d� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� 

� � 

� � 

� � 

� � 

�Y�e�a�r�s� �o�f� �T�e�a�c�h�i�n�g� �Y�e�a�r�s� �o�f� �W�o�r�k� 
�E�x�p�e�r�i�e�n�c�e� �E�x�p�e�r�i�e�n�c�e� 

�S�a�f�e�t�y� �S�c�a�l�e� �r� �s� �r� �S�s� 

�1�.� �S�a�f�e�t�y� �A�t�t�i�t�u�d�e�s� �0�.�0�5� �0�.�2�5�0� �0�.�1�0� �0�.�0�9�9� 

�2�.� �S�a�f�e�t�y� �I�n�s�t�r�u�c�t�i�o�n�a�l� �0�.�0�9� �0�.�1�0�5� �0�.�1�0� �0�.�0�8�5� 
�P�r�a�c�t�i�c�e�s� 

� 



�7�4� 

�e�x�p�e�r�i�e�n�c�e� �a�n�d� �o�v�e�r�a�l�l� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s�.� �N�e�i�t�h�e�r� �o�f� �t�h�e� �c�o�e�f�f�i�c�i�e�n�t�s� 

�w�e�r�e� �s�i�g�n�i�f�i�c�a�n�t� �a�t� �t�h�e� �0�.�0�5� �l�e�v�e�l�.� 

�I�n� �t�e�r�m�s� �o�f� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s�,� �t�h�e� �d�a�t�a� �s�h�o�w� �a� �c�o�r�r�e�l�a�t�i�o�n� 

�c�o�e�f�f�i�c�i�e�n�t� �o�f� �0�.�0�9� �b�e�t�w�e�e�n� �n�u�m�b�e�r� �o�f� �y�e�a�r�s� �o�f� �t�e�a�c�h�i�n�g� �e�x�p�e�r�i�e�n�c�e� �a�n�d� 

�o�v�e�r�a�l�l� �s�a�f�e�t�y� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s�,� �a�n�d� �a� �c�o�r�r�e�l�a�t�i�o�n� �c�o�e�f�f�i�c�i�e�n�t� 

�o�f� �0�.�1�0� �b�e�t�w�e�e�n� �n�u�m�b�e�r� �o�f� �y�e�a�r�s� �o�f� �i�n�d�u�s�t�r�i�a�l� �w�o�r�k� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �o�v�e�r�-� 

�a�l�l� �s�a�f�e�t�y� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s�.� �N�e�i�t�h�e�r� �o�f� �t�h�e� �c�o�e�f�f�i�c�i�e�n�t�s� �w�e�r�e� 

�s�i�g�n�i�f�i�c�a�n�t� �a�t� �t�h�e� �0�.�0�5� �l�e�v�e�l�.� 

�F�r�o�m� �t�h�e� �s�t�a�n�d�p�o�i�n�t� �o�f� �t�h�e� �r�u�l�e� �o�f� �t�h�u�m�b� �b�y� �H�i�n�k�l�e�,� �W�i�e�r�s�m�a� �a�n�d� 

�J�u�r�s�,� �t�h�e�r�e� �i�s� �l�i�t�t�l�e� �i�f� �a�n�y� �c�o�r�r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� �y�e�a�r�s� �o�f� �t�e�a�c�h�i�n�g� 

�e�x�p�e�r�i�e�n�c�e� �a�n�d� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s� �o�r� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� �i�n� �t�h�e� �T�e�a�c�h�-� 

�i�n�g� �A�i�d�s� �a�n�d� �t�h�e� �L�i�a�b�i�l�i�t�y� �c�a�t�e�g�o�r�i�e�s�.� �T�h�e�r�e� �i�s� �a�l�s�o� �l�i�t�t�l�e� �i�f� �a�n�y� 

�c�o�r�r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� �t�h�e� �y�e�a�r�s� �o�f� �w�o�r�k� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �t�h�e� �L�i�a�b�i�l�i�t�y� �o�r� 

�T�e�a�c�h�i�n�g� �A�i�d�s� �c�a�t�e�g�o�r�i�e�s�.� �N�o� �r�e�l�a�t�i�o�n�s�h�i�p� �w�a�s� �f�o�u�n�d� �b�e�t�w�e�e�n� �y�e�a�r�s� �o�f� 

�t�e�a�c�h�i�n�g� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �o�v�e�r�a�l�l� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s� �o�r� �y�e�a�r�s� �o�f� �t�e�a�c�h�i�n�g� 

�e�x�p�e�r�i�e�n�c�e� �a�n�d� �o�v�e�r�a�l�l� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s�.� �T�h�e�r�e� �w�a�s� �n�o� �r�e�l�a�t�i�o�n�-� 

�s�h�i�p� �f�o�u�n�d� �b�e�t�w�e�e�n� �y�e�a�r�s� �o�f� �i�n�d�u�s�t�r�i�a�l� �w�o�r�k� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �o�v�e�r�a�l�l� �s�a�f�e�t�y� 

�a�t�t�i�t�u�d�e�s� �o�r� �y�e�a�r�s� �o�f� �i�n�d�u�s�t�r�i�a�l� �w�o�r�k� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �o�v�e�r�a�l�l� �i�n�s�t�r�u�c�-� 

�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s�.� 

�S�u�m�m�a�r�y� 

�T�h�e� �p�r�e�s�e�n�t�a�t�i�o�n� �a�n�d� �a�n�a�l�y�s�i�s� �o�f� �d�a�t�a� �w�e�r�e� �r�e�p�o�r�t�e�d� �i�n� �t�h�i�s� �c�h�a�p�t�e�r�.� 

�C�o�r�r�e�l�a�t�i�o�n�s� �b�e�t�w�e�e�n� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s� �a�n�d� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� �w�e�r�e� 

�a�n�a�l�y�z�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �t�w�o� �c�a�t�e�g�o�r�i�e�s�:� �L�i�a�b�i�l�i�t�y� �a�n�d� �T�e�a�c�h�i�n�g� �A�i�d�s�.� 

�F�u�r�t�h�e�r�,� �c�o�r�r�e�l�a�t�i�o�n�s� �b�e�t�w�e�e�n� �o�v�e�r�a�l�l� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s� �a�n�d� �i�n�s�t�r�u�c�t�i�o�n�a�l� 

�p�r�a�c�t�i�c�e�s� �w�e�r�e� �p�r�e�s�e�n�t�e�d�.



�7�5� 

�T�h�e� �f�o�l�l�o�w�i�n�g� �d�a�t�a� �w�e�r�e� �a�l�s�o� �p�r�e�s�e�n�t�e�d�:� �(�1�)� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� 

�n�u�m�b�e�r� �o�f� �y�e�a�r�s� �o�f� �t�e�a�c�h�i�n�g� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s�,� �(�2�)� �r�e�l�a�-� 

�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �n�u�m�b�e�r� �o�f� �y�e�a�r�s� �o�f� �t�e�a�c�h�i�n�g� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �i�n�s�t�r�u�c�t�i�o�n�a�l� 

�p�r�a�c�t�i�c�e�s� �i�n� �s�a�f�e�t�y�,� �(�3�)� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �n�u�m�b�e�r� �o�f� �y�e�a�r�s� �o�f� �i�n�d�u�s�-� 

�t�r�i�a�l� �w�o�r�k� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s�,� �a�n�d� �(�4�)� �r�e�l�a�t�i�o�n�s�h�i�p� 

�b�e�t�w�e�e�n� �n�u�m�b�e�r� �o�f� �y�e�a�r�s� �o�f� �i�n�d�u�s�t�r�i�a�l� �w�o�r�k� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �i�n�s�t�r�u�c�t�i�o�n�a�l� 

�p�r�a�c�t�i�c�e�s�.



�C�H�A�P�T�E�R� �5� 

�S�U�M�M�A�R�Y�,� �C�O�N�C�L�U�S�I�O�N�S� �A�N�D� �R�E�C�O�M�M�E�N�D�A�T�I�O�N�S� 

�T�h�i�s� �c�h�a�p�t�e�r� �p�r�e�s�e�n�t�s� �a� �b�r�i�e�f� �s�u�m�m�a�r�y� �o�f� �t�h�e� �s�t�u�d�y� �a�n�d� �c�o�n�c�l�u�s�i�o�n�s� 

�a�r�r�i�v�e�d� �a�t� �o�n� �t�h�e� �b�a�s�i�s� �o�f� �t�h�e� �a�n�a�l�y�s�i�s� �o�f� �d�a�t�a�.� �T�h�e� �c�h�a�p�t�e�r� �c�o�n�c�l�u�d�e�s� 

�w�i�t�h� �r�e�c�o�m�m�e�n�d�a�t�i�o�n�s�.� 

�S�u�m�m�a�r�y� 

�P�u�r�p�o�s�e� 

�T�h�e� �p�u�r�p�o�s�e� �o�f� �t�h�i�s� �s�t�u�d�y� �w�a�s� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� 

�t�e�a�c�h�e�r�s�'� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s� �a�n�d� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s�,� �a�n�d� �t�o� �d�e�t�e�r�m�i�n�e� 

�t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �y�e�a�r�s� �o�f� �t�e�a�c�h�i�n�g� �a�n�d� �w�o�r�k� �e�x�p�e�r�i�e�n�c�e� �a�n�d� 

�t�e�a�c�h�e�r�s�'� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s� �a�n�d� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s�.� �S�p�e�c�i�f�i�c�a�l�l�y�,� 

�t�h�e� �f�o�l�l�o�w�i�n�g� �q�u�e�s�t�i�o�n�s� �p�r�o�v�i�d�e�d� �f�o�c�u�s� �f�o�r� �t�h�i�s� �s�t�u�d�y�:� 

�1�.� �W�h�a�t� �i�s� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s� �a�n�d� �i�n�s�t�r�u�c�-� 

�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� �o�f� �s�e�c�o�n�d�a�r�y� �s�c�h�o�o�l� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �e�d�u�c�a�t�i�o�n� �t�e�a�c�h�e�r�s� 

�i�n� �V�i�r�g�i�n�i�a� �i�n� �t�e�r�m�s� �o�f� �c�a�t�e�g�o�r�i�e�s� �a�n�d� �o�v�e�r�a�l�l� �a�t�t�i�t�u�d�e�s� �a�n�d� �p�r�a�c�t�i�c�e�s�?� 

�2�.� �W�h�a�t� �i�s� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �y�e�a�r�s� �o�f� �t�e�a�c�h�i�n�g� �e�x�p�e�r�i�e�n�c�e� 

�a�n�d� �y�e�a�r�s� �o�f� �i�n�d�u�s�t�r�i�a�l� �w�o�r�k� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s� �a�n�d� �i�n�s�t�r�u�c�-� 

�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� �i�n� �t�e�r�m�s� �o�f� �c�a�t�e�g�o�r�i�e�s� �a�n�d� �o�v�e�r�a�l�l� �a�t�t�i�t�u�d�e�s� �a�n�d� �p�r�a�c�-� 

�t�i�c�e�s� �o�f� �s�e�c�o�n�d�a�r�y� �s�c�h�o�o�l� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �e�d�u�c�a�t�i�o�n� �t�e�a�c�h�e�r�s� �i�n� �V�i�r�g�i�n�i�a�?� 

�R�e�s�e�a�r�c�h� �M�e�t�h�o�d�o�l�o�g�y� 
� � 

�C�h�a�p�t�e�r� �3� �d�e�s�c�r�i�b�e�d� �t�h�e� �r�e�s�e�a�r�c�h� �d�e�s�i�g�n� �a�n�d� �t�h�e� �r�e�s�e�a�r�c�h� �p�r�o�-� 

�c�e�d�u�r�e�s� �u�t�i�l�i�z�e�d� �i�n� �t�h�i�s� �s�t�u�d�y�.� �A� �s�u�r�v�e�y� �i�n�s�t�r�u�m�e�n�t� �w�a�s� �m�a�i�l�e�d� �t�o� �2�8�5� 

�r�a�n�d�o�m�l�y� �s�e�l�e�c�t�e�d� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �t�e�a�c�h�e�r�s� �d�r�a�w�n� �f�r�o�m� �t�h�e� �V�i�r�g�i�n�i�a� 

�I�n�d�u�s�t�r�i�a�l� �A�r�t�s� �T�e�a�c�h�e�r�s�'� �D�i�r�e�c�t�o�r�y�,� �1�9�7�8�-�7�9�.� �A� �r�e�t�u�r�n� �r�a�t�e� �o�f� �6�4� �p�e�r�-� 
� � 

�c�e�n�t� �w�a�s� �a�c�h�i�e�v�e�d�.� 

�7�6



�7�7� 

�T�h�e� �s�u�r�v�e�y� �i�n�s�t�r�u�m�e�n�t� �w�a�s� �c�o�m�p�o�s�e�d� �o�f� �t�h�r�e�e� �p�a�r�t�s�:� �A�t�t�i�t�u�d�e� 

�I�n�v�e�n�t�o�r�y�,� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y�,� �a�n�d� �T�e�a�c�h�i�n�g� �a�n�d� �I�n�d�u�s�t�r�i�a�l� 

�W�o�r�k� �E�x�p�e�r�i�e�n�c�e� �D�a�t�a�.� �T�h�e� �A�t�t�i�t�u�d�e� �I�n�v�e�n�t�o�r�y� �w�a�s� �d�e�s�i�g�n�e�d� �t�o� �a�s�c�e�r�t�a�i�n� 

�t�h�e� �g�e�n�e�r�a�l� �p�e�r�c�e�p�t�i�o�n� �o�f� �t�e�a�c�h�e�r�s� �t�o�w�a�r�d� �s�a�f�e�t�y� �i�n�s�t�r�u�c�t�i�o�n�.� �T�h�e� 

�I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y� �w�a�s� �d�e�s�i�g�n�e�d� �t�o� �a�s�c�e�r�t�a�i�n� �w�h�e�t�h�e�r� 

�t�e�a�c�h�e�r�s� �i�n�c�l�u�d�e�d� �s�a�f�e�t�y� �c�o�m�p�o�n�e�n�t�s� �i�n� �t�h�e�i�r� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�o�g�r�a�m�.� 

�Q�u�e�s�t�i�o�n�s� �o�n� �t�h�e� �i�n�v�e�n�t�o�r�i�e�s� �w�e�r�e� �g�r�o�u�p�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �f�o�l�l�o�w�i�n�g� 

�s�i�x� �c�a�t�e�g�o�r�i�e�s�:� �(�1�)� �S�a�f�e�t�y� �R�e�s�p�o�n�s�i�b�i�l�i�t�y�,� �(�2�)� �L�i�a�b�i�l�i�t�y�,� �(�3�)� �D�i�r�e�c�t�i�n�g� 

�a�n�d� �S�u�p�e�r�v�i�s�i�n�g� �L�e�a�r�n�i�n�g�,� �(�4�)� �L�a�b�o�r�a�t�o�r�y� �O�r�g�a�n�i�z�a�t�i�o�n�,� �(�5�)� �T�e�a�c�h�i�n�g� �A�i�d�s�,� 

�a�n�d� �(�6�)� �P�u�p�i�l� �P�e�r�s�o�n�n�e�l� �S�y�s�t�e�m�.� �T�h�e� �i�n�v�e�n�t�o�r�i�e�s� �c�o�n�t�a�i�n�e�d� �t�h�i�r�t�y�-�o�n�e� 

�p�a�r�a�l�l�e�l� �s�t�a�t�e�m�e�n�t�s� �g�r�o�u�p�e�d� �i�n� �t�h�e� �s�i�x� �c�a�t�e�g�o�r�i�e�s�.� 

�T�h�e� �S�a�f�e�t�y� �A�t�t�i�t�u�d�e�s� �I�n�v�e�n�t�o�r�y� �h�a�d� �a� �f�o�u�r�-�c�h�o�i�c�e� �r�e�s�p�o�n�s�e� �f�o�r�m�a�t� 

�w�h�e�r�e� �t�e�a�c�h�e�r�s� �w�e�r�e� �a�s�k�e�d� �t�o� �c�h�e�c�k� �o�n�e� �o�f� �t�h�e� �f�o�l�l�o�w�i�n�g� �r�e�s�p�o�n�s�e�s�:� 

�S�t�r�o�n�g�l�y� �A�g�r�e�e�,� �A�g�r�e�e�,� �D�i�s�a�g�r�e�e�,� �o�r� �S�t�r�o�n�g�l�y� �D�i�s�a�g�r�e�e� �f�o�r� �e�a�c�h� �o�f� �t�h�e� 

�t�h�i�r�t�y�~�o�n�e� �s�t�a�t�e�m�e�n�t�s�.� �T�h�e� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y� �h�a�d� �a� 

�"�Y�E�S�/�N�O�"� �f�o�r�m�a�t� �w�h�e�r�e� �t�e�a�c�h�e�r�s� �w�e�r�e� �a�s�k�e�d� �t�o� �i�n�d�i�c�a�t�e� �w�h�e�t�h�e�r� �o�r� �n�o�t� �t�h�e�y� 

�i�n�c�l�u�d�e�d� �t�h�e� �t�h�i�r�t�y�-�o�n�e� �s�a�f�e�t�y� �p�r�a�c�t�i�c�e�s� �i�n� �t�h�e�i�r� �l�a�b�o�r�a�t�o�r�y� �o�r� �c�l�a�s�s�r�o�o�m� 

�i�n�s�t�r�u�c�t�i�o�n�.� 

�|� �T�h�e� �t�h�i�r�d� �s�e�c�t�i�o�n� �o�f� �t�h�e� �s�u�r�v�e�y� �i�n�s�t�r�u�m�e�n�t� �w�a�s� �t�h�e� �T�e�a�c�h�i�n�g� �a�n�d� 

�I�n�d�u�s�t�r�i�a�l� �W�o�r�k� �E�x�p�e�r�i�e�n�c�e� �s�e�c�t�i�o�n�.� �T�e�a�c�h�e�r�s� �w�e�r�e� �a�s�k�e�d� �t�o� �w�r�i�t�e�,� �i�n� �t�h�e� 

�s�p�a�c�e� �p�r�o�v�i�d�e�d�,� �t�h�e� �n�u�m�b�e�r� �o�f� �y�e�a�r�s� �o�f� �t�e�a�c�h�i�n�g� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �t�h�e� 

�n�u�m�b�e�r� �o�f� �y�e�a�r�s� �o�f� �i�n�d�u�s�t�r�i�a�l� �w�o�r�k� �e�x�p�e�r�i�e�n�c�e� �t�h�e�y� �h�a�d� �g�a�i�n�e�d�.� 

�T�h�e� �s�u�r�v�e�y� �i�n�s�t�r�u�m�e�n�t� �w�a�s� �v�a�l�i�d�a�t�e�d� �b�y� �a� �p�a�n�e�l� �o�f� �e�x�p�e�r�t�s�.� �T�h�e� 

�r�e�l�i�a�b�i�l�i�t�y� �o�f� �t�h�e� �s�u�r�v�e�y� �i�n�s�t�r�u�m�e�n�t� �w�a�s� �e�s�t�a�b�l�i�s�h�e�d� �b�y� �c�o�m�p�u�t�i�n�g� �t�h�e� 

�C�r�o�n�b�a�c�h� �A�l�p�h�a� �c�o�e�f�f�i�c�i�e�n�t�s� �f�o�r� �t�h�e� �o�v�e�r�a�l�l� �s�c�o�r�e�s� �a�n�d� �f�o�r� �e�a�c�h� �c�a�t�e�g�o�r�y�.� 

�W�h�i�l�e� �o�n�l�y� �t�w�o� �o�f� �t�h�e� �c�a�t�e�g�o�r�i�e�s� �y�i�e�l�d�e�d� �m�e�a�n�i�n�g�f�u�l� �r�e�l�i�a�b�i�l�i�t�y



�7�8� 

�c�o�e�f�f�i�c�i�e�n�t�s�,� �e�a�c�h� �o�f� �t�h�e� �o�v�e�r�a�l�l� �i�n�v�e�n�t�o�r�i�e�s� �w�e�r�e� �f�o�u�n�d� �t�o� �h�a�v�e� 

�r�e�l�i�a�b�i�l�i�t�y� �c�o�e�f�f�i�c�i�e�n�t�s� �w�h�i�c�h� �w�e�r�e� �m�e�a�n�i�n�g�f�u�l�.� 

�P�r�e�s�e�n�t�a�t�i�o�n� �a�n�d� �A�n�a�l�y�s�i�s� �o�f� �D�a�t�a� 

�P�e�a�r�s�o�n� �c�o�r�r�e�l�a�t�i�o�n� �c�o�e�f�f�i�c�i�e�n�t�s� �w�e�r�e� �c�o�m�p�u�t�e�d� �o�n� �r�e�s�p�o�n�s�e�s� �t�o� �t�h�e� 

�A�t�t�i�t�u�d�e� �I�n�v�e�n�t�o�r�y� �w�i�t�h� �t�h�o�s�e� �o�n� �t�h�e� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y�,� 

�c�a�t�e�g�o�r�y� �b�y� �c�a�t�e�g�o�r�y�,� �a�n�d� �o�v�e�r�a�l�l�.� �F�u�r�t�h�e�r�,� �c�o�r�r�e�l�a�t�i�o�n�s� �w�e�r�e� �c�o�m�p�u�t�e�d� 

�f�o�r� �y�e�a�r�s� �o�f� �t�e�a�c�h�i�n�g� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �y�e�a�r�s� �o�f� �i�n�d�u�s�t�r�i�a�l� �w�o�r�k� �e�x�p�e�r�i�e�n�c�e� 

�w�i�t�h� �s�c�o�r�e�s� �o�n� �t�h�e� �S�a�f�e�t�y� �A�t�t�i�t�u�d�e� �I�n�v�e�n�t�o�r�y� �a�n�d� �w�i�t�h� �s�c�o�r�e�s� �o�n� �t�h�e� 

�I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y�.� 

�F�i�n�d�i�n�g�s� �o�f� �t�h�e� �S�t�u�d�y� 
� � 

�T�h�e� �a�n�a�l�y�s�i�s� �o�f� �t�h�e� �r�e�s�p�o�n�s�e�s� �t�o� �t�h�e� �S�a�f�e�t�y� �A�t�t�i�t�u�d�e� �I�n�v�e�n�t�o�r�y�,� 

�t�h�e� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y�,� �a�n�d� �t�h�e� �T�e�a�c�h�i�n�g� �E�x�p�e�r�i�e�n�c�e� �a�n�d� 

�I�n�d�u�s�t�r�i�a�l� �W�o�r�k� �E�x�p�e�r�i�e�n�c�e� �D�a�t�a� �i�n�d�i�c�a�t�e�d� �t�h�a�t�:� 

�1�.� �I�n� �c�o�r�r�e�l�a�t�i�n�g� �t�h�e� �r�e�s�p�o�n�s�e�s� �f�o�r� �t�h�e� �L�i�a�b�i�l�i�t�y� �c�a�t�e�g�o�r�y� �o�n� �t�h�e� 

�S�a�f�e�t�y� �A�t�t�i�t�u�d�e� �I�n�v�e�n�t�o�r�y� �w�i�t�h� �t�h�e� �L�i�a�b�i�l�i�t�y� �c�a�t�e�g�o�r�y� �o�n� �t�h�e� �I�n�s�t�r�u�c�t�i�o�n�a�l� 

�P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y�,� �a� �c�o�e�f�f�i�c�i�e�n�t� �o�f� �0�.�1�7� �w�a�s� �f�o�u�n�d�.� �I�n� �c�o�r�r�e�l�a�t�i�n�g� �t�h�e� 

�r�e�s�p�o�n�s�e�s� �f�o�r� �t�h�e� �T�e�a�c�h�i�n�g� �A�i�d�s� �c�a�t�e�g�o�r�y� �o�n� �t�h�e� �S�a�f�e�t�y� �A�t�t�i�t�u�d�e� �I�n�v�e�n�t�o�r�y� 

�w�i�t�h� �t�h�e� �T�e�a�c�h�i�n�g� �A�i�d�s� �c�a�t�e�g�o�r�y� �o�n� �t�h�e� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y�,� 

�a� �c�o�e�f�f�i�c�i�e�n�t� �o�f� �0�.�1�2� �w�a�s� �f�o�u�n�d�.� �B�o�t�h� �w�e�r�e� �s�i�g�n�i�f�i�c�a�n�t� �a�t� �t�h�e� �0�.�0�5� �l�e�v�e�l�.� 

�2�.� �<�A� �s�i�g�n�i�f�i�c�a�n�t� �c�o�r�r�e�l�a�t�i�o�n� �c�o�e�f�f�i�c�i�e�n�t� �o�f� �0�.�2�0� �w�a�s� �f�o�u�n�d� �b�e�t�w�e�e�n� 

�o�v�e�r�a�l�l� �r�e�s�p�o�n�s�e�s� �o�n� �t�h�e� �S�a�f�e�t�y� �A�t�t�i�t�u�d�e� �I�n�v�e�n�t�o�r�y� �a�n�d� �t�h�e� �o�v�e�r�a�l�l� 

�r�e�s�p�o�n�s�e�s� �o�n� �t�h�e� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y�.� 

�3�.� �N�o� �s�i�g�n�i�f�i�c�a�n�t� �c�o�r�r�e�l�a�t�i�o�n� �w�a�s� �f�o�u�n�d� �b�e�t�w�e�e�n� �n�u�m�b�e�r� �o�f� �y�e�a�r�s� �o�f� 

�t�e�a�c�h�i�n�g� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �r�e�s�p�o�n�s�e�s� �o�n� �t�h�e� �L�i�a�b�i�l�i�t�y� �c�a�t�e�g�o�r�y� �o�r� �t�h�e� 

�T�e�a�c�h�i�n�g� �A�i�d�s� �c�a�t�e�g�o�r�y� �o�n� �t�h�e� �S�a�f�e�t�y� �A�t�t�i�t�u�d�e� �I�n�v�e�n�t�o�r�y�.



�7�9� 

�4�.� �N�o� �s�i�g�n�i�f�i�c�a�n�t� �c�o�r�r�e�l�a�t�i�o�n� �w�a�s� �f�o�u�n�d� �b�e�t�w�e�e�n� �n�u�m�b�e�r� �o�f� 

�y�e�a�r�s� �o�f� �t�e�a�c�h�i�n�g� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �r�e�s�p�o�n�s�e�s� �o�n� �t�h�e� �L�i�a�b�i�l�i�t�y� �c�a�t�e�g�o�r�y� 

�o�f� �t�h�e� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y�,� �w�h�i�l�e� �a� �s�i�g�n�i�f�i�c�a�n�t� �c�o�r�r�e�-� 

�l�a�t�i�o�n� �c�o�e�f�f�i�c�i�e�n�t� �o�f� �0�.�1�5� �w�a�s� �f�o�u�n�d� �f�o�r� �y�e�a�r�s� �o�f� �t�e�a�c�h�i�n�g� �e�x�p�e�r�i�e�n�c�e� 

�a�n�d� �t�h�e� �T�e�a�c�h�i�n�g� �A�i�d�s� �c�a�t�e�g�o�r�y� �o�f� �t�h�e� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y�.� 

�3�.� �A� �s�i�g�n�i�f�i�c�a�n�t� �c�o�r�r�e�l�a�t�i�o�n� �c�o�e�f�f�i�c�i�e�n�t� �o�f� �0�.�1�9� �w�a�s� �f�o�u�n�d� 

�b�e�t�w�e�e�n� �n�u�m�b�e�r� �o�f� �y�e�a�r�s� �o�f� �i�n�d�u�s�t�r�i�a�l� �w�o�r�k� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �r�e�s�p�o�n�s�e�s� 

�o�n� �t�h�e� �L�i�a�b�i�l�i�t�y� �c�a�t�e�g�o�r�y� �o�f� �t�h�e� �S�a�f�e�t�y� �A�t�t�i�t�u�d�e� �I�n�v�e�n�t�o�r�y�.� �N�o� �s�i�g�n�i�f�i�-� 

�c�a�n�t� �c�o�r�r�e�l�a�t�i�o�n� �w�a�s� �f�o�u�n�d� �b�e�t�w�e�e�n� �i�n�d�u�s�t�r�i�a�l� �w�o�r�k� �e�x�p�e�r�i�e�n�c�e� �a�n�d� 

�r�e�s�p�o�n�s�e�s� �o�n� �t�h�e� �T�e�a�c�h�i�n�g� �A�i�d�s� �c�a�t�e�g�o�r�y� �o�f� �t�h�e� �S�a�f�e�t�y� �A�t�t�i�t�u�d�e� �I�n�v�e�n�t�o�r�y�.� 

�6�.� �A� �s�i�g�n�i�f�i�c�a�n�t� �c�o�e�f�f�i�c�i�e�n�t� �o�f� �0�.�1�7� �w�a�s� �f�o�u�n�d� �b�e�t�w�e�e�n� �n�u�m�b�e�r� 

�o�f� �y�e�a�r�s� �o�f� �i�n�d�u�s�t�r�i�a�l� �w�o�r�k� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �r�e�s�p�o�n�s�e�s� �o�n� �t�h�e� �L�i�a�b�i�l�i�t�y� 

�c�a�t�e�g�o�r�y� �o�f� �t�h�e� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y�,� �w�h�i�l�e� �a� �s�i�g�n�i�f�i�c�a�n�t� 

�c�o�r�r�e�l�a�t�i�o�n� �c�o�e�f�f�i�c�i�e�n�t� �o�f� �0�.�1�5� �w�a�s� �f�o�u�n�d� �b�e�t�w�e�e�n� �t�h�e� �n�u�m�b�e�r� �o�f� �y�e�a�r�s� 

�o�f� �i�n�d�u�s�t�r�i�a�l� �w�o�r�k� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �t�h�e� �T�e�a�c�h�i�n�g� �A�i�d�s� �c�a�t�e�g�o�r�y� �o�f� �t�h�e� 

�I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y�.� 

�7�.� �N�o� �s�i�g�n�i�f�i�c�a�n�t� �c�o�r�r�e�l�a�t�i�o�n� �w�a�s� �f�o�u�n�d� �b�e�t�w�e�e�n� �n�u�m�b�e�r� �o�f� �y�e�a�r�s� 

�o�f� �t�e�a�c�h�i�n�g� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �o�v�e�r�a�l�l� �r�e�s�p�o�n�s�e�s� �o�n� �t�h�e� �S�a�f�e�t�y� �A�t�t�i�t�u�d�e� 

�I�n�v�e�n�t�o�r�y� �o�r� �o�n� �t�h�e� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y�.� 

�8�.� �N�o� �s�i�g�n�i�f�i�c�a�n�t� �c�o�r�r�e�l�a�t�i�o�n� �w�a�s� �f�o�u�n�d� �b�e�t�w�e�e�n� �n�u�m�b�e�r� �o�f� �y�e�a�r�s� 

�o�f� �i�n�d�u�s�t�r�i�a�l� �w�o�r�k� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �o�v�e�r�a�l�l� �r�e�s�p�o�n�s�e�s� �o�n� �t�h�e� �S�a�f�e�t�y� 

�A�t�t�i�t�u�d�e� �I�n�v�e�n�t�o�r�y� �o�r� �o�n� �t�h�e� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�s� �I�n�v�e�n�t�o�r�y�.� 

�9�.� �A�l�t�h�o�u�g�h� �s�e�v�e�r�a�l� �o�f� �t�h�e� �c�o�r�r�e�l�a�t�i�o�n� �c�o�e�f�f�i�c�i�e�n�t�s� �w�e�r�e� �s�t�a�t�i�s�-� 

�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t�,� �t�h�e�y� �w�e�r�e� �a�l�l� �l�e�s�s� �t�h�a�n� �0�.�3�0�,� �i�n�d�i�c�a�t�i�n�g� �a�c�c�o�r�d�i�n�g� 

�t�o� �t�h�e� �H�i�n�k�l�e�,� �W�i�e�r�s�m�a� �a�n�d� �J�u�r�s�'� �(�1�9�7�9�,� �p�.� �8�5�)� �r�u�l�e� �o�f� �t�h�u�m�b�,� �t�h�a�t� 

�l�i�t�t�l�e� �i�f� �a�n�y� �r�e�l�a�t�i�o�n�s�h�i�p� �e�x�i�s�t�e�d�.



�8�0� 

�C�o�n�c�l�u�s�i�o�n�s� 

�T�h�e� �f�o�l�l�o�w�i�n�g� �c�o�n�c�l�u�s�i�o�n�s� �w�e�r�e� �d�r�a�w�n� �f�r�o�m� �t�h�e� �d�a�t�a� �p�r�e�s�e�n�t�e�d� 

�a�n�d� �a�n�a�l�y�z�e�d� �f�o�r� �t�h�i�s� �s�t�u�d�y�:� 

�1�.� �S�a�f�e�t�y� �a�t�t�i�t�u�d�e�s� �e�x�p�r�e�s�s�e�d� �b�y� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �e�d�u�c�a�t�i�o�n� 

�t�e�a�c�h�e�r�s� �m�a�y� �n�o�t� �b�e� �c�o�n�s�i�d�e�r�e�d� �a�s� �p�r�e�d�i�c�t�o�r�s� �o�f� �t�h�e�i�r� �i�n�s�t�r�u�c�t�i�o�n�a�l� 

�p�r�a�c�t�i�c�e�s� �r�e�l�a�t�i�n�g� �t�o� �s�a�f�e�t�y�.� 

�2�.� �I�n�d�u�s�t�r�i�a�l� �w�o�r�k� �e�x�p�e�r�i�e�n�c�e� �i�s� �n�o�t� �a�n� �i�m�p�o�r�t�a�n�t� �v�a�r�i�a�b�l�e� �i�n� 

�p�r�e�d�i�c�t�i�n�g� �t�h�e� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s� �o�r� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� �o�f� �i�n�d�u�s�-� 

�t�r�i�a�l� �a�r�t�s� �e�d�u�c�a�t�i�o�n� �t�e�a�c�h�e�r�s�.� 

�3�.� �T�h�e� �n�u�m�b�e�r� �o�f� �y�e�a�r�s� �o�f� �t�e�a�c�h�i�n�g� �e�x�p�e�r�i�e�n�c�e� �g�a�i�n�e�d� �b�y� �i�n�d�u�s�-� 

�t�r�i�a�l� �a�r�t�s� �e�d�u�c�a�t�i�o�n� �t�e�a�c�h�e�r�s� �h�a�s� �l�i�t�t�l�e� �r�e�l�a�t�i�o�n�s�h�i�p� �t�o� �t�h�e� �s�a�f�e�t�y� 

�a�t�t�i�t�u�d�e�s� �o�r� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� �o�f� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �e�d�u�c�a�t�i�o�n� 

�t�e�a�c�h�e�r�s�.� 

�R�e�c�o�m�m�e�n�d�a�t�i�o�n�s� 

�B�a�s�e�d� �o�n� �t�h�e� �e�x�p�e�r�i�e�n�c�e� �o�f� �t�h�e� �r�e�s�e�a�r�c�h�e�r� �a�n�d� �f�i�n�d�i�n�g�s� �o�f� �t�h�e� 

�s�t�u�d�y�,� �i�t� �i�s� �r�e�c�o�m�m�e�n�d�e�d� �t�h�a�t�:� 

�1�.� �T�h�e� �r�e�s�u�l�t� �o�f� �t�h�e� �f�r�e�q�u�e�n�c�y� �d�i�s�t�r�i�b�u�t�i�o�n� �o�n� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� 

�p�r�a�c�t�i�c�e�s� �a�n�d� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e� �i�n�v�e�n�t�o�r�i�e�s� �b�e� �c�a�r�e�f�u�l�l�y� �s�t�u�d�i�e�d� �a�n�d� 

�u�s�e�d� �i�n� �d�e�v�e�l�o�p�i�n�g� �c�o�n�t�e�n�t� �f�o�r� �i�n�-�s�e�r�v�i�c�e� �p�r�o�g�r�a�m�s� �f�o�r� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� 

�e�d�u�c�a�t�i�o�n� �t�e�a�c�h�e�r�s�.� 

�2�.� �A� �s�t�u�d�y� �b�e� �c�o�n�d�u�c�t�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �f�r�e�q�u�e�n�c�y� �a�n�d� �c�a�u�s�e�s� �o�f� 

�t�y�p�e�s� �o�f� �a�c�c�i�d�e�n�t�s� �i�n� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �l�a�b�o�r�a�t�o�r�i�e�s� �a�n�d� �c�l�a�s�s�r�o�o�m�s� �i�n� 

�V�i�r�g�i�n�i�a�.� 

�3�.� �A� �f�o�l�l�o�w�-�u�p� �s�t�u�d�y� �o�f� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �g�r�a�d�u�a�t�e�s� �b�e� �c�o�n�d�u�c�t�e�d� 

�t�o� �d�e�t�e�r�m�i�n�e� �o�n�-�t�h�e�-�j�o�b� �e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �s�a�f�e�t�y� �i�n�s�t�r�u�c�t�i�o�n� �g�i�v�e�n� �i�n



�8�1� 

�i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �u�n�d�e�r�g�r�a�d�u�a�t�e� �p�r�o�g�r�a�m�s�.� 

�4�.� �T�h�e� �e�f�f�e�c�t� �o�f� �t�h�e� �t�e�a�c�h�i�n�g� �e�n�v�i�r�o�n�m�e�n�t� �a�n�d� �t�h�e� �i�m�p�a�c�t� �o�f� �t�h�e� 

�O�c�c�u�p�a�t�i�o�n�a�l� �S�a�f�e�t�y� �a�n�d� �H�e�a�l�t�h� �A�c�t� �(�O�S�H�A�)� �o�n� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s� �a�n�d� 

�i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� �b�e� �s�t�u�d�i�e�d�.� 

�5�.� �T�h�e� �m�u�l�t�i�p�l�e� �c�a�u�s�e� �c�o�n�c�e�p�t� �i�n� �a�c�c�i�d�e�n�t� �p�r�e�v�e�n�t�i�o�n� �b�e� �s�t�u�d�i�e�d� 

�b�y� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �t�e�a�c�h�e�r�s� �a�n�d� �t�e�a�c�h�e�r� �e�d�u�c�a�t�o�r�s�.� 

�6�.� �A� �s�t�u�d�y� �b�e� �c�o�n�d�u�c�t�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �r�o�l�e� �t�h�a�t� �"�f�e�a�r� �o�f� 

�l�i�a�b�i�l�i�t�y�"� �p�l�a�y�s� �i�n� �s�h�a�p�i�n�g� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� �o�f� �i�n�d�u�s�t�r�i�a�l� 

�a�r�t�s� �e�d�u�c�a�t�i�o�n� �t�e�a�c�h�e�r�s�.



�R�E�F�E�R�E�N�C�E�S� �C�I�T�E�D� 

�A�m�e�r�i�c�a�n� �A�s�s�o�c�i�a�t�i�o�n� �f�o�r� �H�e�a�l�t�h�,� �P�h�y�s�i�c�a�l� �E�d�u�c�a�t�i�o�n�,� �a�n�d� �R�e�c�r�e�a�t�i�o�n�.� 
�S�a�f�e�t�y� �E�d�u�c�a�t�i�o�n�.� �W�a�s�h�i�n�g�t�o�n�,� �D�.�C�.�:� �A�m�e�r�i�c�a�n� �A�s�s�o�c�i�a�t�i�o�n� �f�o�r� 
�H�e�a�l�t�h�,� �P�h�y�s�i�c�a�l� �E�d�u�c�a�t�i�o�n�,� �a�n�d� �R�e�c�r�e�a�t�i�o�n�,� �1�9�7�4�.� 

�A�m�e�r�i�c�a�n� �C�o�u�n�c�i�l� �o�n� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s� �T�e�a�c�h�e�r� �E�d�u�c�a�t�i�o�n�.� �A� �G�u�i�d�e� �t�o� �t�h�e� 
�P�l�a�n�n�i�n�g� �o�f� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s� �F�a�c�i�l�i�t�i�e�s�,� �2�4�t�h� �Y�e�a�r�b�o�o�k�.� �B�l�o�o�m�i�n�g�t�o�n�,� 
�T�i�l�i�n�o�i�s�:� �M�c�K�n�i�g�h�t� �P�u�b�l�i�s�h�i�n�g� �C�o�m�p�a�n�y�,� �1�9�7�5�.� 

�A�m�e�r�i�c�a�n� �C�o�u�n�c�i�l� �o�n� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s� �T�e�a�c�h�e�r� �E�d�u�c�a�t�i�o�n�.� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s� 
�i�n� �t�h�e� �O�p�e�n� �A�c�c�e�s�s� �C�u�r�r�i�c�u�l�u�m�,� �2�7�t�h� �Y�e�a�r�b�o�o�k�,� �1�9�7�8�.� �B�l�o�o�m�i�n�g�t�o�n�,� 
�I�l�l�i�n�o�i�s�:� �M�c�K�n�i�g�h�t� �P�u�b�l�i�s�h�i�n�g� �C�o�m�p�a�n�y�,� �1�9�7�8�.� 

�A�m�e�r�i�c�a�n� �V�o�c�a�t�i�o�n�a�l� �A�s�s�o�c�i�a�t�i�o�n� �E�d�i�t�o�r�i�a�l� �C�o�m�m�i�t�t�e�e�.� �A� �G�u�i�d�e� �t�o� 
�I�m�p�r�o�v�i�n�g� �I�n�s�t�r�u�c�t�i�o�n� �i�n� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s�.� �W�a�s�h�i�n�g�t�o�n�,� �D�.�C�.�:� 
�A�m�e�r�i�c�a�n� �V�o�c�a�t�i�o�n�a�l� �A�s�s�o�c�i�a�t�i�o�n�,� �1�9�5�3�.� 

�A�r�y�,� �D�o�n�a�l�d�,� �L�u�c�y� �C�h�e�s�e�r� �J�a�c�o�b�s�,� �a�n�d� �A�s�g�h�a�r� �R�a�z�a�v�i�e�h�.� �I�n�t�r�o�d�u�c�t�i�o�n� �t�o� 
�R�e�s�e�a�r�c�h� �i�n� �E�d�u�c�a�t�i�o�n�.� �N�e�w� �Y�o�r�k�:� �H�o�l�t�,� �R�i�n�e�h�a�r�t� �a�n�d� �W�i�n�s�t�o�n�,� �I�n�c�.�,� 
�1�9�7�2�.� 

�A�s�h�f�o�r�d�,� �N�i�c�h�o�l�a�s� �A�s�k�o�u�n�e�s�.� �C�r�i�s�i�s� �i�n� �t�h�e� �W�o�r�k�p�l�a�c�e�:� �O�c�c�u�p�a�t�i�o�n�a�l� 
�D�i�s�e�a�s�e� �a�n�d� �I�n�j�u�r�y�:� �A� �R�e�p�o�r�t� �t�o� �t�h�e� �F�o�r�d� �F�o�u�n�d�a�t�i�o�n�.� �C�a�m�b�r�i�d�g�e�,� 
�M�a�s�s�a�c�h�u�s�e�t�t�s�:� �T�h�e� �M�I�T� �P�r�e�s�s�,� �1�9�7�6�.� 

�B�a�b�b�i�e�,� �E�a�r�l� �R�.� �S�u�r�v�e�y� �R�e�s�e�a�r�c�h� �M�e�t�h�o�d�s�.� �B�e�l�m�o�n�t�,� �C�a�l�i�f�o�r�n�i�a�:� �W�a�d�s�-� 
�w�o�r�t�h� �P�u�b�l�i�s�h�i�n�g� �C�o�m�p�a�n�y�,� �I�n�c�.�,� �1�9�7�3�.� 

�B�a�l�t�z�e�r�,� �A�.� �M�.� �"�K�n�o�w� �Y�o�u�r� �A�c�c�i�d�e�n�t� �P�r�o�b�l�e�m�s�"� �i�n� �S�u�p�e�r�v�i�s�o�r�s�'� �S�a�f�e�t�y� 
�M�a�n�u�a�l�,� �3�r�d� �e�d�i�t�i�o�n�.� �C�h�i�c�a�g�o�:� �N�a�t�i�o�n�a�l� �S�a�f�e�t�y� �C�o�u�n�c�i�l�,� �1�9�6�7�.� 

�B�e�c�k�h�a�m�,� �J�o�e� �W�.� �"�A�n� �E�x�p�e�r�i�m�e�n�t�a�l� �C�o�m�p�a�r�i�s�o�n� �o�f� �S�e�l�f�-�P�a�c�e�d� �I�n�s�t�r�u�c�t�i�o�n�a�l� 
�M�a�t�e�r�i�a�l�s� �V�e�r�s�u�s� �t�h�e� �T�r�a�d�i�t�i�o�n�a�l� �M�e�t�h�o�d� �o�f� �T�e�a�c�h�i�n�g� �W�o�o�d�w�o�r�k�i�n�g� 
�S�a�f�e�t�y�.�"� �U�n�p�u�b�l�i�s�h�e�d� �d�o�c�t�o�r�a�l� �d�i�s�s�e�r�t�a�t�i�o�n�,� �E�a�s�t� �T�e�x�a�s� �S�t�a�t�e� 
�U�n�i�v�e�r�s�i�t�y�,� �1�9�6�9�.� 

�B�e�l�l�,� �H�e�r�b�e�r�t�,� �J�o�h�n� �B�o�n�f�a�d�i�n�i�,� �a�n�d� �J�a�m�e�s� �G�o�o�d�.� �S�a�f�e�t�y�.� �C�h�a�r�l�e�s�t�o�n�,� 
�W�e�s�t� �V�i�r�g�i�n�i�a�:� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s� �~� �A�C�I�A�S�,� �1�9�7�5�.� 

�B�e�l�l�,� �H�e�r�b�e�r�t�.� �"�S�a�f�e�t�y� �C�h�e�c�k� �Y�o�u�r� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s� �P�r�o�g�r�a�m�s�.�"� �I�n�d�u�s�t�r�i�a�l� 
�A�r�t�s� �a�n�d� �V�o�c�a�t�i�o�n�a�l� �E�d�u�c�a�t�i�o�n�,� �6�1�:�4�9�-�5�0�,� �M�a�r�c�h�,� �1�9�7�2�.� 
� � 

�B�e�t�t�i�s�,� �M�e�r�v�i�n� �D�.� �"�E�x�p�e�r�i�m�e�n�t�a�l� �D�e�v�e�l�o�p�m�e�n�t� �a�n�d� �E�v�a�l�u�a�t�i�o�n� �o�f� �a� �S�h�o�p� 
�S�a�f�e�t�y� �A�t�t�i�t�u�d�e� �S�c�a�l�e�.�"� �J�o�u�r�n�a�l� �o�f� �t�h�e� �A�m�e�r�i�c�a�n� �A�s�s�o�c�i�a�t�i�o�n� �o�f� 
�T�e�a�c�h�e�r� �E�d�u�c�a�t�o�r�s� �i�n� �A�g�r�i�c�u�l�t�u�r�e�,� �1�3�:�2�2�-�2�8�,� �N�o�.� �3�,� �1�9�7�2�.� 
� � 

�B�i�e�s�,� �J�o�h�n�.� �"�I�n�t�r�o�d�u�c�t�i�o�n� �t�o� �A�c�c�i�d�e�n�t� �P�r�e�v�e�n�t�i�o�n�"� �i�n� �A�c�c�i�d�e�n�t� �P�r�e�v�e�n�t�i�o�n� 
�M�a�n�u�a�l� �f�o�r� �T�r�a�i�n�i�n�g� �P�r�o�g�r�a�m�s� �e�d�i�t�e�d� �b�y� �M�e�r�l�e� �S�t�r�o�n�g�.� �C�h�i�c�a�g�o�:� 
�A�m�e�r�i�c�a�n� �T�e�c�h�n�i�c�a�l� �S�o�c�i�e�t�y�,� �1�9�7�5�.� 
� � 
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�B�l�a�i�r�,� �G�l�e�n�n�,� �M�.� �S�t�e�w�a�r�t� �J�o�n�e�s�,� �a�n�d� �R�a�y� �S�i�m�p�s�o�n�.� �E�d�u�c�a�t�i�o�n�a�l� �P�s�y�c�h�o�l�o�g�y�,� 
�2�n�d� �e�d�i�t�i�o�n�.� �N�e�w� �Y�o�r�k�:� �M�a�c�M�i�l�l�a�n� �C�o�m�p�a�n�y�,� �1�9�6�5�.� 

�B�o�n�f�a�d�i�n�i�,� �J�o�h�n�.� �L�a�b�o�r�a�t�o�r�y� �S�a�f�e�t�y� �E�v�a�l�u�a�t�i�o�n� �F�o�r�m� �i�n� �A� �G�u�i�d�e� �t�o� �t�h�e� 
�P�l�a�n�n�i�n�g� �o�f� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s� �F�a�c�i�l�i�t�i�e�s�,� �2�4�t�h� �Y�e�a�r�b�o�o�k� �o�f� �t�h�e� 
�A�m�e�r�i�c�a�n� �C�o�u�n�c�i�l� �o�n� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s� �T�e�a�c�h�e�r� �E�d�u�c�a�t�i�o�n�,� �1�9�7�5�,� �p�.� �1�6�4�.� 
�B�l�o�o�m�i�n�g�t�o�n�,� �I�l�l�i�n�o�i�s�:� �M�c�K�n�i�g�h�t� �P�u�b�l�i�s�h�i�n�g� �C�o�m�p�a�n�y�,� �1�9�7�5�.� 

�B�o�r�g�,� �W�a�l�t�e�r� �R�.� �a�n�d� �M�e�r�e�d�i�t�h� �D�.� �G�a�l�l�.� �E�d�u�c�a�t�i�o�n�a�l� �R�e�s�e�a�r�c�h�:� �A�n� �I�n�t�r�o�-� 
�G�u�c�t�i�o�n�.� �N�e�w� �Y�o�r�k�:� �L�o�n�g�m�a�n�,� �I�n�c�.�,� �1�9�7�9�.� 

�B�o�r�g�,� �W�a�l�t�e�r� �R�.� �a�n�d� �M�e�r�e�d�i�t�h� �D�.� �G�a�l�l�.� �E�d�u�c�a�t�i�o�n�a�l� �R�e�s�e�a�r�c�h�.� �N�e�w� �Y�o�r�k�:� 
�D�a�v�i�d� �M�c�K�a�y� �C�o�m�p�a�n�y�,� �I�n�c�.�,� �1�9�7�1�.� 

�B�u�t�c�h�e�r�,� �S�t�a�n�l�e�y�.� �"�O�S�H�A� �a�n�d� �t�h�e� �V�o�c�a�t�i�o�n�a�l� �E�d�u�c�a�t�i�o�n� �T�e�a�c�h�e�r�"� �i�n� 
�A�c�c�i�d�e�n�t� �P�r�e�v�e�n�t�i�o�n� �M�a�n�u�a�l� �f�o�r� �T�r�a�i�n�i�n�g� �P�r�o�g�r�a�m�s� �e�d�i�t�e�d� �b�y� �M�e�r�l�e� 
�S�t�r�o�n�g�.� �C�h�i�c�a�g�o�:� �A�m�e�r�i�c�a�n� �T�e�c�h�n�i�c�a�l� �S�o�c�i�e�t�y�,� �1�9�7�5�.� 

�C�r�o�n�b�a�c�h�,� �L�e�e� �J�.� �"�C�o�e�f�f�i�c�i�e�n�t� �A�l�p�h�a� �a�n�d� �t�h�e� �I�n�t�e�r�n�a�l� �S�t�r�u�c�t�u�r�e� �o�f� �T�e�s�t�. �� 
�P�s�y�c�h�o�m�e�t�r�i�k�a�,� �1�6�:�2�9�7�-�3�3�4�,� �S�e�p�t�e�m�b�e�r�,� �1�9�5�1�.� 

�C�r�o�n�b�a�c�h�,� �L�e�e� �J�.� �E�s�s�e�n�t�i�a�l�s� �o�f� �P�s�y�c�h�o�l�o�g�i�c�a�l� �T�e�s�t�i�n�g�.� �N�e�w� �Y�o�r�k�:� 
�H�a�r�p�e�r� �a�n�d� �B�r�o�t�h�e�r�s� �P�u�b�l�i�s�h�e�r�s�,� �1�9�7�0�.� 

�D�a�v�i�s�,� �R�i�c�h�a�r�d� �R�.� �"�G�u�i�d�e�l�i�n�e�s� �f�o�r� �V�o�c�a�t�i�o�n�a�l�-�T�e�c�h�n�i�c�a�l� �P�r�o�g�r�a�m� �E�x�c�e�l�l�e�n�c�e�.�"� 
�T�e�c�h�n�i�c�a�l� �E�d�u�c�a�t�i�o�n� �N�e�w�s�,� �3�7�:�1�7�-�1�8�,� �N�o�.� �4�,� �1�9�7�8�.� 

�E�d�w�a�r�d�s�,� �A�l�l�e�n� �L�.� �T�e�c�h�n�i�q�u�e�s� �o�f� �A�t�t�i�t�u�d�e� �S�c�a�l�e� �C�o�n�s�t�r�u�c�t�i�o�n�.� �N�e�w� �Y�o�r�k�:� 
�A�p�p�l�e�t�o�n�-�C�e�n�t�u�r�y�-�C�r�o�f�t�s�,� �I�n�c�.�,� �1�9�5�7�.� 

�E�n�t�o�r�f�,� �J�o�h�n�.� �"�S�h�o�p� �S�a�f�e�t�y� �D�e�v�i�c�e�s�.�"� �S�c�h�o�o�l� �S�h�o�p�,� �3�1�:�5�1�-�5�7�,� �A�p�r�i�l�,� �1�9�7�2�.� 

�F�l�a�n�i�g�a�n�,� �R�i�c�h�a�r�d� �J�.� �"�P�r�o�t�e�c�t�i�n�g� �T�e�a�c�h�e�r�s� �A�g�a�i�n�s�t� �L�i�a�b�i�l�i�t�y� �S�u�i�t�s�.�"� 
�C�r�o�s�s�r�o�a�d�s� �'�7�6�:� �A�d�d�r�e�s�s�e�s� �a�n�d� �P�r�o�c�e�e�d�i�n�g�s� �o�f� �t�h�e� �3�8�t�h� �N�a�t�i�o�n�a�l� �a�n�d� 
�3�t�h� �I�n�t�e�r�n�a�t�i�o�n�a�l� �A�n�n�u�a�l� �C�o�n�f�e�r�e�n�c�e� �o�f� �t�h�e� �A�m�e�r�i�c�a�n� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s� 
�A�s�s�o�c�i�a�t�i�o�n�,� �W�a�s�h�i�n�g�t�o�n�,� �D�.�C�.�:� �T�h�e� �A�m�e�r�i�c�a�n� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s� �A�s�s�o�c�i�a�-� 
�t�i�o�n�,� �1�9�7�6�.� 

�G�l�a�z�e�n�e�r�,� �E�v�e�r�e�t�t� �R�.� �a�n�d� �T�h�o�m�a�s� �W�.� �C�o�m�s�t�o�c�k�.� �"�S�a�f�e�t�y� �E�d�u�c�a�t�i�o�n� �-� �A�n� 
�E�s�s�e�n�t�i�a�l� �E�l�e�m�e�n�t� �o�f� �T�e�c�h�n�i�c�a�l� �T�r�a�i�n�i�n�g�.�"� �T�e�c�h�n�i�c�a�l� �E�d�u�c�a�t�i�o�n� �N�e�w�s�,� 
�3�7�:�1�2�-�1�5�,� �M�a�y�/�J�u�n�e�,� �1�9�7�8�.� 

�G�o�l�d�e�n�s�o�n�,� �R�o�b�e�r�t� �M�.� �T�h�e� �E�n�c�y�c�l�o�p�e�d�i�a� �o�f� �H�u�m�a�n� �B�e�h�a�v�i�o�r�,� �P�s�y�c�h�o�l�o�g�y�,� 
�P�s�y�c�h�i�a�t�r�y�,� �a�n�d� �M�e�n�t�a�l� �H�e�a�l�t�h�.� �G�a�r�d�e�n� �C�i�t�y�,� �N�e�w� �Y�o�r�k�:� �D�o�u�b� �l�e�d�a�y� 
�a�n�d� �C�o�m�p�a�n�y�,� �I�n�c�.�,� �1�9�7�0�.� 
� � 

�G�o�o�d�,� �C�a�r�t�e�r� �V�.� �D�i�c�t�i�o�n�a�r�y� �o�f� �E�d�u�c�a�t�i�o�n�.� �N�e�w� �Y�o�r�k�:� �M�c�G�r�a�w�-�H�i�l�l� �B�o�o�k� 
�C�o�m�p�a�n�y�,� �1�9�7�3�.� 

�G�o�o�d�,� �C�a�r�t�e�r� �V�.� �E�s�s�e�n�t�i�a�l�s� �o�f� �E�d�u�c�a�t�i�o�n�a�l� �R�e�s�e�a�r�c�h�.� �N�e�w� �Y�o�r�k�:� �M�e�r�e�d�i�t�h� 
�P�u�b�l�i�s�h�i�n�g� �C�o�m�p�a�n�y�,� �1�9�6�6�.
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�H�a�n�n�a�f�o�r�d�,� �E�a�r�l�e� �S�.� �"�T�h�e� �S�i�g�n�i�f�i�c�a�n�c�e� �o�f� �S�a�f�e�t�y� �A�t�t�i�t�u�d�e�s� �i�n� �I�n�d�u�s�t�r�i�a�l� 
�A�c�c�i�d�e�n�t� �P�r�e�v�e�n�t�i�o�n�.�"� �U�n�p�u�b�l�i�s�h�e�d� �d�o�c�t�o�r�a�l� �d�i�s�s�e�r�t�a�t�i�o�n�,� �N�e�w� �Y�o�r�k� 
�U�n�i�v�e�r�s�i�t�y�,� �1�9�5�7�.� 

�H�a�r�s�h�m�a�n�,� �W�i�l�l�i�a�m� �G�.� �"�M�a�k�i�n�g� �S�h�o�p� �S�a�f�e�t�y� �R�e�l�e�v�a�n�t� �t�o� �O�c�c�u�p�a�t�i�o�n�a�l� 
�S�a�f�e�t�y�.�"� �A�g�r�i�c�u�l�t�u�r�a�l� �E�d�u�c�a�t�i�o�n� �M�a�g�a�z�i�n�e�,� �4�6�:�2�1�0�-�2�1�1�,� �M�a�r�c�h�,� �1�9�7�4�.� 

�H�a�s�k�e�l�l�,� �R�o�g�e�r� �W�.� �a�n�d� �F�r�a�n�k� �F�.� �J�o�h�n�s�o�n�.� �"�U�t�i�l�i�z�i�n�g� �N�a�t�i�o�n�a�l�,� �S�t�a�t�e� �a�n�d� 
�L�o�c�a�l� �A�g�e�n�c�i�e�s�"� �i�n� �A�c�c�i�d�e�n�t� �P�r�e�v�e�n�t�i�o�n� �M�a�n�u�a�l� �e�d�i�t�e�d� �b�y� �M�e�r�l�e� �E�.� 
�S�t�r�o�n�g�.� �C�h�i�c�a�g�o�:� �A�m�e�r�i�c�a�n� �T�e�c�h�n�i�c�a�l� �S�o�c�i�e�t�y�,� �1�9�7�5�.� 

�H�e�i�n�r�i�c�h�,� �H�.� �W�.� �I�n�d�u�s�t�r�i�a�l� �A�c�c�i�d�e�n�t� �P�r�e�v�e�n�t�i�o�n�.� �N�e�w� �Y�o�r�k�:� �M�c�G�r�a�w� �H�i�l�l� 
�B�o�o�k� �C�o�m�p�a�n�y�,� �1�9�5�9�.� 

�H�e�s�s�,� �H�a�r�r�y� �L�.� �'�'�A� �C�o�m�p�a�r�i�s�o�n� �o�f� �t�h�e� �E�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �T�w�o� �I�n�s�t�r�u�c�t�i�o�n�a�l� 
�P�r�o�c�e�d�u�r�e�s� �f�o�r� �D�e�v�e�l�o�p�i�n�g� �S�a�f�e�t�y� �A�t�t�i�t�u�d�e�s� �i�n� �B�e�g�i�n�n�i�n�g� �M�a�c�h�i�n�e� 
�W�o�o�d�w�o�r�k�i�n�g�.�"� �U�n�p�u�b�l�i�s�h�e�d� �d�o�c�t�o�r�a�l� �d�i�s�s�e�r�t�a�t�i�o�n�,� �T�e�x�a�s� �A� �&� �M� 
�U�n�i�v�e�r�s�i�t�y�,� �1�9�6�9�.� 

�H�i�c�k�s�,� �C�a�r�o�l� �E�u�g�e�n�e�.� �"�N�o�i�s�e� �P�o�l�l�u�t�i�o�n� �a�s� �a� �P�o�t�e�n�t�i�a�l� �S�a�f�e�t�y� �a�n�d� �H�e�a�l�t�h� 
�H�a�z�a�r�d� �W�i�t�h�i�n� �S�e�l�e�c�t�e�d� �U�t�a�h� �I�n�d�u�s�t�r�i�a�l� �E�d�u�c�a�t�i�o�n� �L�a�b�o�r�a�t�o�r�y� 
�F�a�c�i�l�i�t�i�e�s�.�"� �U�n�p�u�b�l�i�s�h�e�d� �d�o�c�t�o�r�a�l� �d�i�s�s�e�r�t�a�t�i�o�n�,� �U�t�a�h� �S�t�a�t�e� 
�U�n�i�v�e�r�s�i�t�y�,� �1�9�7�3�.� 

�H�i�n�k�l�e�,� �D�e�n�n�i�s� �E�.�,� �W�i�l�l�i�a�m� �W�i�e�r�s�m�a� �a�n�d� �S�t�e�p�h�e�n� �G�.� �J�u�r�s�.� �A�p�p�l�i�e�d� �S�t�a�t�i�s�-� 
�t�i�c�s� �f�o�r� �t�h�e� �B�e�h�a�v�i�o�r�a�l� �S�c�i�e�n�c�e�s�.� �C�h�i�c�a�g�o�:� �R�a�n�d� �M�c�N�a�l�l�y� �P�u�b�l�i�s�h�i�n�g� 
�C�o�m�p�a�n�y�,� �1�9�7�9�.� 

�J�o�n�e�s�,� �C�u�r�t�i�s� �C�.�  ��A�c�c�i�d�e�n�t� �P�r�e�v�e�n�t�i�o�n� �i�n� �t�h�e� �S�h�o�p�s� �a�n�d� �L�a�b�o�r�a�t�o�r�i�e�s� �o�f� 
�I�n�n�e�r�-�C�i�t�y� �S�c�h�o�o�l�s�"� �i�n� �W�h�e�r�e� �t�h�e� �A�c�t�i�o�n� �I�s�:� �A�d�d�r�e�s�s�e�s� �a�n�d� �P�r�o�c�e�e�d�-� 
�i�n�g�s� �o�f� �t�h�e� �A�m�e�r�i�c�a�n� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s� �A�s�s�o�c�i�a�t�i�o�n� �3�l�s�t� �A�n�n�u�a�l� �C�o�n�-� 
�v�e�n�t�i�o�n�,� �W�a�s�h�i�n�g�t�o�n�,� �D�.�C�.�:� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s� �A�s�s�o�c�i�a�t�i�o�n�,� �1�9�6�9�.� 

�K�a�s�s�a�y�,� �J�o�h�n� �A�.�  ��F�e�a�s�i�b�i�l�i�t�y� �o�f� �L�e�a�r�n�i�n�g� �H�a�z�a�r�d�o�u�s� �M�a�c�h�i�n�e� �O�p�e�r�a�t�i�o�n� 
�S�k�i�l�l�s� �b�y� �M�e�a�n�s� �o�f� �a� �S�e�l�f�-�I�n�s�t�r�u�c�t�i�o�n�a�l� �S�y�s�t�e�m�.�"� �U�n�p�u�b�l�i�s�h�e�d� 
�d�o�c�t�o�r�a�l� �d�i�s�s�e�r�t�a�t�i�o�n�,� �W�a�s�h�i�n�g�t�o�n� �S�t�a�t�e� �U�n�i�v�e�r�s�i�t�y�,� �1�9�7�0�.� 

�K�e�r�l�i�n�g�e�r�,� �F�r�e�d�e�r�i�c�k� �N�.� �F�o�u�n�d�a�t�i�o�n�s� �o�f� �B�e�h�a�v�i�o�r�a�l� �R�e�s�e�a�r�c�h�.� �N�e�w� �Y�o�r�k�:� 
�H�o�l�t�,� �R�i�n�e�h�a�r�t� �a�n�d� �W�i�n�s�t�o�n�,� �I�n�c�.�,� �1�9�7�3�.� 

�K�e�r�r�,� �G�r�o�v�n�e�r� �H�.� �'�'�S�h�o�p� �a�n�d� �L�a�b�o�r�a�t�o�r�y� �S�a�f�e�t�y� �i�n� �t�h�e� �I�n�n�e�r�-�C�i�t�y� �S�c�h�o�o�l�s�"� 
�i�n� �W�h�e�r�e� �t�h�e� �A�c�t�i�o�n� �I�s�:� �S�e�l�e�c�t�e�d� �A�d�d�r�e�s�s�e�s� �a�n�d� �P�r�o�c�e�e�d�i�n�g�s� �o�f� �t�h�e� 
�A�m�e�r�i�c�a�n� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s� �A�s�s�o�c�i�a�t�i�o�n� �3�l�i�s�t� �A�n�n�u�a�l� �C�o�n�v�e�n�t�i�o�n�,� 
�W�a�s�h�i�n�g�t�o�n�,� �D�.�C�.�:� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s� �A�s�s�o�c�i�a�t�i�o�n�,� �1�9�6�9�.� 

�K�i�g�i�n�,� �D�e�n�n�i�s� �J�o�h�n�.� �"�L�i�a�b�i�l�i�t�y� �A�f�f�e�c�t�i�n�g� �S�h�o�p� �T�e�a�c�h�e�r�s� �w�i�t�h� �P�r�o�v�i�s�i�o�n�s� 
�f�o�r� �A�v�o�i�d�i�n�g� �A�c�c�i�d�e�n�t�s� �a�n�d� �L�i�t�i�g�a�t�i�o�n�.�"� �U�n�p�u�b�l�i�s�h�e�d� �d�o�c�t�o�r�a�l� �d�i�s�-� 
�s�e�r�t�a�t�i�o�n�,� �U�n�i�v�e�r�s�i�t�y� �o�f� �M�i�s�s�o�u�r�i�,� �1�9�5�9�.� 

�K�i�g�i�n�,� �D�e�n�n�i�s� �J�o�h�n�.� �T�e�a�c�h�e�r� �L�i�a�b�i�l�i�t�y� �a�n�d� �S�c�h�o�o�l� �S�h�o�p� �A�c�c�i�d�e�n�t�s�.� 
�A�n�n� �A�r�b�o�r�,� �M�i�c�h�i�g�a�n�:� �P�r�a�k�k�e�n� �P�u�b�l�i�c�a�t�i�o�n�s�,� �I�n�c�.�,� �1�9�7�3�.
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�K�i�g�i�n�,� �D�e�n�n�i�s� �J�o�h�n� �a�n�d� �A�l� �S�h�e�r�i�c�k�.� �"�S�h�o�p� �T�e�a�c�h�e�r� �L�i�a�b�i�l�i�t�i�e�s�"� �i�n� 
�A�c�c�i�d�e�n�t� �P�r�e�v�e�n�t�i�o�n� �M�a�n�u�a�l� �f�o�r� �T�r�a�i�n�i�n�g� �P�r�o�g�r�a�m�s� �e�d�i�t�e�d� �b�y� �M�e�r�l�e� 
�E�.� �S�t�r�o�n�g�.� �C�h�i�c�a�g�o�:� �A�m�e�r�i�c�a�n� �T�e�c�h�n�i�c�a�l� �S�o�c�i�e�t�y�,� �1�9�7�5�,� �p�p�.� �2�9�8�-�3�2�4�.� 

�K�o�h�l�,� �W�a�l�t�e�r� �E�.� �"�C�a�n� �A�c�c�i�d�e�n�t�s� �B�e� �M�a�n�a�g�e�d�?�"� �J�o�u�r�n�a�l� �o�f� �t�h�e� �A�m�e�r�i�c�a�n� 
�S�o�c�i�e�t�y� �o�f� �S�a�f�e�t�y� �E�n�g�i�n�e�e�r�s�,� �1�3�:�1�2�,� �N�o�v�e�m�b�e�r�,� �1�9�6�8�.� 
� � 

�K�r�e�c�h�,� �D�a�v�i�d� �a�n�d� �R�i�c�h�a�r�d� �S�.� �C�r�u�t�c�h�f�i�e�l�d�.� �T�h�e�o�r�y� �a�n�d� �P�r�o�b�l�e�m�s� �o�f� �S�o�c�i�a�l� 
�P�s�y�c�h�o�l�o�g�y�.� �N�e�w� �Y�o�r�k�:� �M�c�G�r�a�w� �H�i�l�l� �B�o�o�k� �C�o�m�p�a�n�y�,� �1�9�4�8�.� 

�K�r�e�j�c�i�e�,� �R�o�b�e�r�t� �V�.� �"�D�e�v�e�l�o�p�i�n�g� �S�a�f�e�t�y� �A�t�t�i�t�u�d�e�s�.�"� �S�c�h�o�o�l� �S�h�o�p�,� �3�1�:� 
�6�0�-�6�1�,� �A�p�r�i�l�,� �1�9�7�2�.� 

�K�r�e�j�c�i�e�,� �R�o�b�e�r�t� �V�.� �a�n�d� �D�a�r�y�l�e� �W�.� �M�o�r�g�a�n�.�  ��D�e�t�e�r�m�i�n�i�n�g� �S�a�m�p�l�e� �S�i�z�e� �f�o�r� 
�R�e�s�e�a�r�c�h� �A�c�t�i�v�i�t�i�e�s�.�"� �E�d�u�c�a�t�i�o�n�a�l� �a�n�d� �P�s�y�c�h�o�l�o�g�i�c�a�l� �M�e�a�s�u�r�e�m�e�n�t�,� 
�3�0�:�6�0�7�-�6�1�0�,� �1�9�7�0�.� 

�L�a�R�u�e�,� �J�a�m�e�s� �P�.� �"�D�r�a�m�a�t�i�c�a�l�l�y� �N�e�g�a�t�i�v�e� �T�e�a�c�h�i�n�g� �T�e�c�h�n�i�q�u�e�s� �a�s� 
�S�u�p�p�l�e�m�e�n�t�a�l� �t�o� �P�o�s�i�t�i�v�e� �I�n�s�t�r�u�c�t�i�o�n� �C�o�m�p�a�r�e�d� �w�i�t�h� �T�r�a�d�i�t�i�o�n�a�l� 
�T�e�a�c�h�i�n�g� �T�e�c�h�n�i�q�u�e�s� �i�n� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s� �D�e�m�o�n�s�t�r�a�t�i�o�n�s�.�"� �U�n�p�u�b�-� 
�l�i�s�h�e�d� �d�o�c�t�o�r�a�l� �d�i�s�s�e�r�t�a�t�i�o�n�,� �T�h�e� �P�e�n�n�s�y�l�v�a�n�i�a� �S�t�a�t�e� �U�n�i�v�e�r�s�i�t�y�,� 
�1�9�6�8�.� 

�L�a�w�,� �G�o�r�d�o�n� �F�.� �V�o�c�a�t�i�o�n�a�l� �T�e�c�h�n�i�c�a�l� �T�e�r�m�i�n�o�l�o�g�y�.� �W�a�s�h�i�n�g�t�o�n�,� �D�.�C�.�:� 
�A�m�e�r�i�c�a�n� �V�o�c�a�t�i�o�n�a�l� �A�s�s�o�c�i�a�t�i�o�n�,� �1�9�7�1�.� 

�L�i�n�h�a�r�d�t�,� �R�i�c�h�a�r�d�.� �"�E�f�f�e�c�t�s� �o�f� �S�e�l�e�c�t�e�d� �I�n�s�t�r�u�c�t�i�o�n�a�l� �V�a�r�i�a�b�l�e�s� �o�n� 
�S�t�u�d�e�n�t� �A�t�t�i�t�u�d�e� �T�o�w�a�r�d� �S�h�o�p� �S�a�f�e�t�y�.�"� �U�n�p�u�b�l�i�s�h�e�d� �d�o�c�t�o�r�a�l� �d�i�s�-� 
�s�e�r�t�a�t�i�o�n�,� �U�n�i�v�e�r�s�i�t�y� �o�f� �M�i�s�s�o�u�r�i�,� �1�9�7�1�.� 

�L�u�k�e�,� �J�o�e� �0�.� �S�a�f�e�t�y� �R�e�c�o�m�m�e�n�d�a�t�i�o�n�s� �a�n�d� �O�S�H�A� �S�t�a�n�d�a�r�d�s�.� �S�a�l�t� �L�a�k�e� 
�C�i�t�y�,� �U�t�a�h�:� �U�t�a�h� �S�t�a�t�e� �B�o�a�r�d� �o�f� �E�d�u�c�a�t�i�o�n�,� �1�9�7�4�.� 

�L�u�t�z�,� �R�o�n�a�l�d� �J�.� �"�T�e�s�t�i�n�g� �f�o�r� �S�a�f�e�t�y�.�"� �S�c�h�o�o�l� �S�h�o�p�,� �3�2�:�2�6�-�2�7�,� �D�e�c�e�m�b�e�r�,� 
�1�9�7�2�.� 

�M�c�M�a�h�o�n�,� �G�o�r�d�o�n�.� �"�O�r�g�a�n�i�z�i�n�g� �a�n� �E�f�f�e�c�t�i�v�e� �S�a�f�e�t�y� �P�r�o�g�r�a�m�"� �i�n� �A�c�c�i�d�e�n�t� 
�P�r�e�v�e�n�t�i�o�n� �M�a�n�u�a�l� �e�d�i�t�e�d� �b�y� �M�e�r�l�e� �S�t�r�o�n�g�.� �C�h�i�c�a�g�o�:� �A�m�e�r�i�c�a�n� 
�T�e�c�h�n�i�c�a�l� �S�o�c�i�e�t�y�,� �1�9�7�5�.� 
� � 

�M�a�l�e�y�,� �D�o�n�a�l�d�.� �C�l�u�s�t�e�r� �C�o�n�c�e�p�t� �i�n� �V�o�c�a�t�i�o�n�a�l� �E�d�u�c�a�t�i�o�n�.� �C�h�i�c�a�g�o�:� 
�A�m�e�r�i�c�a�n� �T�e�c�h�n�i�c�a�l� �S�o�c�i�e�t�y�,� �1�9�7�5�.� 

�M�a�r�g�o�l�i�s�,� �B�r�u�c�e� �L�.� �a�n�d� �W�i�l�l�i�a�m� �H�.� �K�r�o�e�s�.� �T�h�e� �H�u�m�a�n� �S�i�d�e� �o�f� �A�c�c�i�d�e�n�t� 
�P�r�e�v�e�n�t�i�o�n�.� �S�p�r�i�n�g�f�i�e�l�d�,� �I�l�l�i�n�o�i�s�:� �C�h�a�r�l�e�s� �C�.� �T�h�o�m�a�s�,� �1�9�7�5�.� 

�M�e�h�r�e�n�s�,� �W�i�l�l�i�a�m� �A�.� �a�n�d� �I�r�v�i�n� �J�.� �L�e�h�m�a�n�n�.� �M�e�a�s�u�r�e�m�e�n�t� �a�n�d� �E�v�a�l�u�a�t�i�o�n� 
�i�n� �E�d�u�c�a�t�i�o�n�a�l� �P�s�y�c�h�o�l�o�g�y�.� �N�e�w� �Y�o�r�k�:� �H�o�l�t�,� �R�i�n�e�h�a�r�t� �a�n�d� �W�i�n�s�t�o�n�,� 
�I�n�c�.�,� �1�9�7�5�.
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�M�o�o�n�,� �D�o�n�a�l�d� �E�.�,� �e�d�.� �A� �G�u�i�d�e� �t�o� �t�h�e� �P�l�a�n�n�i�n�g� �o�f� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s� �F�a�c�i�l�i�-� 
�t�i�e�s�:� �2�4�t�h� �Y�e�a�r�b�o�o�k� �o�f� �t�h�e� �A�m�e�r�i�c�a�n� �C�o�u�n�c�i�l� �o�n� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s� 
�T�e�a�c�h�e�r� �E�d�u�c�a�t�i�o�n�.� �B�l�o�o�m�i�n�g�t�o�n�,� �I�l�l�i�n�o�i�s�:� �M�c�K�n�i�g�h�t� �P�u�b�l�i�s�h�i�n�g� 
�C�o�m�p�a�n�y�,� �1�9�7�5�.� 

�N�a�t�i�o�n�a�l� �C�o�m�m�i�s�s�i�o�n� �o�n� �S�a�f�e�t�y� �E�d�u�c�a�t�i�o�n�.� �N�a�t�i�o�n�a�l� �C�o�n�f�e�r�e�n�c�e� �o�n� �H�i�g�h� 
�S�c�h�o�o�l� �D�r�i�v�e�r� �E�d�u�c�a�t�i�o�n�.� �W�a�s�h�i�n�g�t�o�n�,� �D�.�C�.�:� �N�a�t�i�o�n�a�l� �C�o�m�m�i�s�s�i�o�n� 
�o�n� �S�a�f�e�t�y� �E�d�u�c�a�t�i�o�n�,� �1�9�6�4�.� 

�N�a�t�i�o�n�a�l� �S�a�f�e�t�y� �C�o�u�n�c�i�l�.� �A�c�c�i�d�e�n�t� �F�a�c�t�s� �1�9�7�7�.� �C�h�i�c�a�g�o�:� �N�a�t�i�o�n�a�l� 
�S�a�f�e�t�y� �C�o�u�n�c�i�l�,� �1�9�7�7�.� 

�N�a�t�i�o�n�a�l� �S�a�f�e�t�y� �C�o�u�n�c�i�l�.� �A�c�c�i�d�e�n�t� �F�a�c�t�s� �1�9�7�8� �P�r�e�l�i�m�i�n�a�r�y� �C�o�n�d�e�n�s�e�d� 
�E�d�i�t�i�o�n�.� �C�h�i�c�a�g�o�:� �N�a�t�i�o�n�a�l� �S�a�f�e�t�y� �C�o�u�n�c�i�l�,� �F�e�b�r�u�a�r�y�,� �1�9�7�8�.� 

�N�a�t�i�o�n�a�l� �S�a�f�e�t�y� �C�o�u�n�c�i�l�.� �N�a�t�i�o�n�a�l� �S�t�a�n�d�a�r�d� �S�c�h�o�o�l� �S�h�o�p� �I�n�s�p�e�c�t�i�o�n� 
�C�h�e�c�k� �L�i�s�t�.� �C�h�i�c�a�g�o�:� �N�a�t�i�o�n�a�l� �S�a�f�e�t�y� �C�o�u�n�c�i�l�,� �1�9�7�6�.� 

�N�e�e�,� �J�o�h�n� �G�.� �"�I�n�d�u�s�t�r�y� �a�n�d� �E�d�u�c�a�t�i�o�n� �G�e�t� �T�o�g�e�t�h�e�r� �f�o�r� �S�a�f�e�t�y�.�"�"� �S�c�h�o�o�l� 
�S�h�o�p�,� �3�2�:�6�2�-�6�4�,� �S�e�p�t�e�m�b�e�r�,� �1�9�7�2�.� 

�N�e�w�c�o�m�b�,� �T�h�o�m�a�s�.� �"�A�n� �A�p�p�r�o�a�c�h� �t�o� �t�h�e� �S�t�u�d�y� �o�f� �C�o�m�m�u�n�i�c�a�t�i�v�e� �A�r�t�s�.�"� 
�P�s�y�c�h�o�l�o�g�y� �R�e�v�i�e�w�,� �6�0�:�3�9�3�-�4�0�4�,� �N�o�v�e�m�b�e�r�,� �1�9�5�3�.� 

�N�i�c�h�o�l�s�,� �G�e�o�r�g�e� �V�e�r�n�o�n�.� �"�A�n� �E�x�p�l�o�r�a�t�o�r�y� �S�t�u�d�y� �o�f� �t�h�e� �C�o�r�r�e�l�a�t�i�o�n� �A�m�o�n�g� 
�S�e�l�e�c�t�e�d� �P�s�y�c�h�o�l�o�g�i�c�a�l� �F�a�c�t�o�r�s� �a�n�d� �t�h�e� �U�n�s�a�f�e� �B�e�h�a�v�i�o�r� �o�f� �S�t�u�d�e�n�t�s� 
�i�n� �M�e�t�a�l�w�o�r�k�i�n�g�.�"� �U�n�p�u�b�l�i�s�h�e�d� �d�o�c�t�o�r�a�l� �d�i�s�s�e�r�t�a�t�i�o�n�,� �T�e�x�a�s� �A� �&� �M� 
�U�n�i�v�e�r�s�i�t�y�,� �1�9�7�1�.� 

�N�i�e�,� �N�o�r�m�a�n� �H�.� �a�n�d� �O�t�h�e�r�s�.� �S�t�a�t�i�s�t�i�c�a�l� �P�a�c�k�a�g�e� �f�o�r� �t�h�e� �S�o�c�i�a�l� �S�c�i�e�n�c�e�s�.� 
�N�e�w� �Y�o�r�k�:� �M�c�G�r�a�w� �H�i�l�l� �B�o�o�k� �C�o�m�p�a�n�y�,� �1�9�7�5�.� 

�N�i�e�,� �N�o�r�m�a�n� �H�.� �a�n�d� �O�t�h�e�r�s�.� �S�t�a�t�i�s�t�i�c�a�l� �P�a�c�k�a�g�e� �f�o�r� �t�h�e� �S�o�c�i�a�l� �S�c�i�e�n�c�e�s� 
�B�a�t�c�h� �R�e�l�e�a�s�e� �7�.�0� �U�p�t�a�k�e� �M�a�n�u�a�l�.� �N�e�w� �Y�o�r�k�:� �M�c�G�r�a�w� �H�i�l�l� �B�o�o�k� 
�C�o�m�p�a�n�y�,� �1�9�7�5�.� 

�N�o�l�t�e�,� �M�.� �C�h�e�s�t�e�r� �a�n�d� �J�o�h�n� �P�h�i�l�l�i�p� �L�i�n�n�.� �S�c�h�o�o�l� �L�a�w� �f�o�r� �T�e�a�c�h�e�r�s�.� 
�D�a�n�v�i�l�l�e�,� �I�l�l�i�n�o�i�s�:� �T�h�e� �I�n�t�e�r�s�t�a�t�e� �P�r�i�n�t�e�r�s� �a�n�d� �P�u�b�l�i�s�h�e�r�s�,� �I�n�c�.�,� 
�1�9�6�3�.� 

�O�'�N�e�i�l�,� �J�a�m�e�s� �E�.� �"�W�i�s�e� �O�w�l�:� �S�y�m�b�o�l� �o�f� �S�i�g�h�t�.�"� �T�h�e� �A�g�r�i�c�u�l�t�u�r�a�l� 
�E�d�u�c�a�t�i�o�n� �M�a�g�a�z�i�n�e�,� �4�5�:�7�0�-�7�1�,� �S�e�p�t�e�m�b�e�r�,� �1�9�7�2�.� 

� � 

�P�e�n�d�e�r�e�d�,� �N�o�r�m�a�n�.� �"�D�e�v�e�l�o�p�i�n�g� �S�a�f�e�t�y� �C�o�n�s�c�i�o�u�s�n�e�s�s�"� �i�n� �A�c�c�i�d�e�n�t� 
�P�r�e�v�e�n�t�i�o�n� �M�a�n�u�a�l� �f�o�r� �T�r�a�i�n�i�n�g� �P�r�o�g�r�a�m�s� �e�d�i�t�e�d� �b�y� �M�e�r�l�e� �E�.� �S�t�r�o�n�g�.� 
�C�h�i�c�a�g�o�:� �A�m�e�r�i�c�a�n� �T�e�c�h�n�i�c�a�l� �S�o�c�i�e�t�y�,� �1�9�7�5�.� 

�P�e�t�e�r�s�e�n�,� �D�a�n�.� �T�e�c�h�n�i�q�u�e�s� �o�f� �S�a�f�e�t�y� �M�a�n�a�g�e�m�e�n�t�.� �N�e�w� �Y�o�r�k�:� �M�c�G�r�a�w� 
�H�i�l�l� �B�o�o�k� �C�o�m�p�a�n�y�,� �1�9�7�1�.
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�P�e�t�e�r�s�e�n�,� �D�a�n�.� �T�h�e� �O�S�H�A� �C�o�m�p�l�i�a�n�c�e� �M�a�n�u�a�l�.� �N�e�w� �Y�o�r�k�:� �M�c�G�r�a�w� �H�i�l�l� 
�B�o�o�k� �C�o�m�p�a�n�y�,� �1�9�7�5�.� 
� � 

�P�f�i�s�t�e�r�,� �R�i�c�h�a�r�d� �G�.� �"�S�h�o�p� �S�a�f�e�t�y� �a�n�d� �N�e�w� �J�o�b� �S�a�f�e�t�y� �L�a�w�s�.�"� �S�c�h�o�o�l� 
�S�h�o�p�,� �3�1�:�5�8�-�5�9�,� �A�p�r�i�l�,� �1�9�7�2�.� 

�P�r�u�s�t�,� �Z�e�n�a�s� �A�.� �"�C�h�a�n�g�e�s� �i�n� �S�t�u�d�e�n�t� �A�t�t�i�t�u�d�e�s� �T�o�w�a�r�d� �S�a�f�e�t�y� �E�d�u�c�a�t�i�o�n� 
�i�n� �t�h�e� �G�r�a�p�h�i�c� �A�r�t�s� �L�a�b�o�r�a�t�o�r�y�.�'�'� �U�n�p�u�b�l�i�s�h�e�d� �d�o�c�t�o�r�a�l� �d�i�s�s�e�r�t�a�t�i�o�n�,� 
�C�o�l�o�r�a�d�o� �S�t�a�t�e� �C�o�l�l�e�g�e�,� �1�9�6�4�.� 

�R�a�m�p�,� �W�a�y�n�e�,� �M�a�r�v�i�n� �J�o�h�n�s�o�n� �a�n�d� �J�o�h�n� �M�c�L�u�c�k�i�e�.� �"�P�l�a�n�n�i�n�g� �a�n�d� �M�a�i�n�t�a�i�n�i�n�g� 
�a� �S�a�f�e� �E�n�v�i�r�o�n�m�e�n�t� �f�o�r� �S�h�o�p� �S�t�u�d�e�n�t�s�"� �i�n� �A�c�c�i�d�e�n�t� �P�r�e�v�e�n�t�i�o�n� �M�a�n�u�a�l� 
�f�o�r� �T�r�a�i�n�i�n�g� �P�r�o�g�r�a�m�s� �e�d�i�t�e�d� �b�y� �M�e�r�l�e� �E�.� �S�t�r�o�n�g�.� �C�h�i�c�a�g�o�:� �C�h�i�c�a�g�o� 
�T�e�c�h�n�i�c�a�l� �S�o�c�i�e�t�y�,� �1�9�7�5�.� 

�R�e�y�n�o�l�d�s�,� �J�o�h�n� �M�.� �"�S�a�f�e�t�y� �T�r�a�i�n�i�n�g� �P�r�o�g�r�a�m�s� �i�n� �R�e�s�e�a�r�c�h� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t� 
�L�a�b�o�r�a�t�o�r�i�e�s�.�"� �P�r�o�f�e�s�s�i�o�n�a�l� �S�a�f�e�t�y�,� �2�2�:�5�0�-�5�6�,� �M�a�r�c�h�,� �1�9�7�7�.� 

� � 

�R�i�v�e�l�l�,� �A�m�o�s� �C�.� �"�S�a�f�e�t�y� �I�n�s�p�e�c�t�i�o�n�s� �i�n� �t�h�e� �S�c�h�o�o�l� �S�h�o�p�:� �i�n� �A�c�c�i�d�e�n�t� 
�P�r�e�v�e�n�t�i�o�n� �M�a�n�u�a�l� �f�o�r� �T�r�a�i�n�i�n�g� �P�r�o�g�r�a�m�s� �e�d�i�t�e�d� �b�y� �M�e�r�l�e� �E�.� �S�t�r�o�n�g�.� 
�C�h�i�c�a�g�o�:� �A�m�e�r�i�c�a�n� �T�e�c�h�n�i�c�a�l� �S�o�c�i�e�t�y�,� �1�9�7�5�.� 

�R�u�l�e�y�,� �M�o�r�r�i�s� �J�.� �"�M�a�n�a�g�i�n�g� �a� �S�a�f�e� �E�n�v�i�r�o�n�m�e�n�t� �i�n� �t�h�e� �S�c�h�o�o�l�s� �-� �t�h�e� 
�A�d�m�i�n�i�s�t�r�a�t�o�r�'�s� �V�i�e�w�p�o�i�n�t�.�"� �M�a�n�,� �S�o�c�i�e�t�y�,� �T�e�c�h�n�o�l�o�g�y�.� �T�h�i�r�t�y�-� 
�S�e�c�o�n�d� �A�n�n�u�a�l� �C�o�n�f�e�r�e�n�c�e� �P�r�o�c�e�e�d�i�n�g�s� �a�n�d� �R�e�p�r�e�s�e�n�t�a�t�i�v�e� �A�d�d�r�e�s�s�e�s�.� 
�W�a�s�h�i�n�g�t�o�n�,� �D�.�C�.�:� �T�h�e� �A�m�e�r�i�c�a�n� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s� �A�s�s�o�c�a�t�i�o�n�,� �1�9�7�0�.� 

�S�c�h�a�e�f�e�r�,� �C�a�r�l� �J�.� �"�D�e�v�e�l�o�p�i�n�g� �P�r�o�p�e�r� �A�t�t�i�t�u�d�e�s� �T�o�w�a�r�d� �E�y�e� �P�r�o�t�e�c�t�i�o�n� 
�i�n� �t�h�e� �S�c�h�o�o�l� �S�h�o�p�.�"� �A� �R�e�s�e�a�r�c�h� �R�e�p�o�r�t�.� �T�h�e� �P�e�n�n�s�y�l�v�a�n�i�a� �S�t�a�t�e� 
�U�n�i�v�e�r�s�i�t�y�,� �1�9�6�5�.� 

�"�S�c�h�o�o�l� �S�h�o�p� �S�a�f�e�t�y� �C�h�e�c�k� �L�i�s�t�.�"� �S�c�h�o�o�l� �S�h�o�p�,� �3�1�:�8�5�-�8�7�,� �A�p�r�i�l�,� �1�9�7�2�.� 

�S�c�h�r�o�d�e�r�,� �H�.� �M�.� �'�'�S�a�f�e�t�y� �P�e�r�f�o�r�m�a�n�c�e� �M�e�a�s�u�r�e�m�e�n�t�.�"� �J�o�u�r�n�a�l� �o�f� �S�a�f�e�t�y� 
�R�e�s�e�a�r�c�h�,� �2�:�1�8�0�-�1�9�5�,� �S�e�p�t�e�m�b�e�r�,� �1�9�7�0�.� 

� � 

�S�h�a�s�h�a�c�k�,� �W�i�l�l�a�r�d� �F�.� �O�c�c�u�p�a�t�i�o�n�a�l� �S�a�f�e�t�y� �a�n�d� �H�e�a�l�t�h� �A�c�t� �H�a�n�d�b�o�o�k� �f�o�r� 
�V�o�c�a�t�i�o�n�a�l� �a�n�d� �T�e�c�h�n�i�c�a�l� �E�d�u�c�a�t�i�o�n� �T�e�a�c�h�e�r�s�.� �U�r�b�a�n�a�,� �I�l�l�i�n�o�i�s�:� 
�I�l�l�i�n�o�i�s� �U�n�i�v�e�r�s�i�t�y� �D�e�p�a�r�t�m�e�n�t� �o�f� �V�o�c�a�t�i�o�n�a�l� �a�n�d� �T�e�c�h�n�i�c�a�l� �E�d�u�c�a�t�i�o�n� 
�R�e�p�o�r�t� �- �� �V�T� �1�0�2�-�0�3�8�,� �1�9�7�4�.� 

�S�h�a�w�,� �M�a�r�v�i�n� �E�.� �a�n�d� �J�a�c�k� �M�.� �W�r�i�g�h�t�.� �S�c�a�l�e�s� �f�o�r� �t�h�e� �M�e�a�s�u�r�e�m�e�n�t� �o�f� 
�A�t�t�i�t�u�d�e�s�.� �N�e�w� �Y�o�r�k�:� �M�c�G�r�a�w� �H�i�l�l� �B�o�o�k� �C�o�m�p�a�n�y�,� �1�9�6�7�.� 

�S�h�a�w�,� �R�a�n�d�a�l�l�.� �"�A�n� �I�n�d�u�s�t�r�i�a�l� �E�d�u�c�a�t�i�o�n� �S�h�o�p� �S�a�f�e�t�y� �P�r�o�g�r�a�m�.�"� �M�a�n�,� 
�S�o�c�i�e�t�y�,� �T�e�c�h�n�o�l�o�g�y�,� �3�9�:�2�3�-�2�4�,� �D�e�c�e�m�b�e�r�,� �1�9�7�9�.� 
� � 

�S�t�a�c�k�,� �H�e�r�b�e�r�t� �J�.� �a�n�d� �D�u�k�e� �E�l�k�o�w�.� �E�d�u�c�a�t�i�o�n� �f�o�r� �L�i�v�i�n�g�.� �E�n�g�l�e�w�o�o�d� 
�C�l�i�f�f�s�,� �N�e�w� �J�e�r�s�e�y�:� �P�r�e�n�t�i�c�e�-�H�a�l�l�,� �I�n�c�.�,� �1�9�5�7�.� 

� � 

�S�t�a�c�k�,� �H�e�r�b�e�r�t� �J�.� �a�n�d� �D�u�k�e� �E�l�k�o�w�.� �E�d�u�c�a�t�i�o�n� �f�o�r� �L�i�v�i�n�g�.� �E�n�g�l�e�w�o�o�d� 
�C�l�i�f�f�s�,� �N�e�w� �J�e�r�s�e�y�:� �P�r�e�n�t�i�c�e�-�H�a�l�l�,� �I�n�c�.�,� �1�9�6�6�.� 

� 
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�S�t�o�r�m�,� �G�e�o�r�g�e�.� �M�a�n�a�g�i�n�g� �t�h�e� �O�c�c�u�p�a�t�i�o�n�a�l� �E�d�u�c�a�t�i�o�n� �L�a�b�o�r�a�t�o�r�y�.� �B�e�l�m�o�n�t�,� 
�C�a�l�i�f�o�r�n�i�a�:� �W�a�d�s�w�o�r�t�h� �P�u�b�l�i�s�h�i�n�g� �C�o�m�p�a�n�y�,� �I�n�c�.�,� �1�9�7�6�.� 

�S�t�r�a�s�s�e�r�,� �M�a�r�l�a�n�d� �K�.� �F�u�n�d�a�m�e�n�t�a�l�s� �o�f� �S�a�f�e�t�y� �E�d�u�c�a�t�i�o�n�.� �N�e�w� �Y�o�r�k�:� �T�h�e� 
�M�a�c�m�i�l�l�a�n� �C�o�m�p�a�n�y�,� �1�9�6�4�.� 

�S�t�r�o�n�g�,� �M�e�r�l�e� �E�.�,� �e�d�.� �A�c�c�i�d�e�n�t� �P�r�e�v�e�n�t�i�o�n� �M�a�n�u�a�l� �f�o�r� �T�r�a�i�n�i�n�g� �P�r�o�g�r�a�m�s�.� 
�C�h�i�c�a�g�o�:� �T�h�e� �A�m�e�r�i�c�a�n� �T�e�c�h�n�i�c�a�l� �S�o�c�i�e�t�y�,� �1�9�7�5�.� 

�S�u�e�s�s�,� �A�l�a�n� �R�.� �"�S�a�f�e�t�y� �I�n�s�t�r�u�c�t�i�o�n� �a�n�d� �T�e�a�c�h�e�r� �E�d�u�c�a�t�i�o�n� �I�n�s�t�i�t�u�t�i�o�n�s�"� 
�i�n� �N�e�w� �C�o�n�c�e�p�t�s� �i�n� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s�:� �S�e�l�e�c�t�e�d� �A�d�d�r�e�s�s�e�s� �a�n�d� �P�r�o�-� 
�c�e�e�d�i�n�g�s� �o�f� �t�h�e� �A�m�e�r�i�c�a�n� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s� �A�s�s�o�c�i�a�t�i�o�n�'�s� �3�0�t�h� �A�n�n�u�a�l� 
�C�o�n�v�e�n�t�i�o�n�.� �W�a�s�h�i�n�g�t�o�n�,� �D�.�C�.�:� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s� �A�s�s�o�c�i�a�t�i�o�n�,� �1�9�6�8�.� 

�T�a�r�r�a�n�t�s�,� �W�i�l�l�i�a�m� �E�.�,� �e�d�.� �D�i�c�t�i�o�n�a�r�y� �o�f� �T�e�r�m�s� �U�s�e�d� �i�n� �t�h�e� �S�a�f�e�t�y� 
�P�r�o�f�e�s�s�i�o�n�.� �P�a�r�k� �R�i�d�g�e�,� �I�l�l�i�n�o�i�s�:� �A�m�e�r�i�c�a�n� �S�o�c�i�e�t�y� �o�f� �S�a�f�e�t�y� 
�E�n�g�i�n�e�e�r�s�,� �1�9�7�1�.� 

�T�h�y�g�e�r�s�o�n�,� �A�l�t�o�n� �L�.� �S�a�f�e�t�y�:� �C�o�n�c�e�p�t�s� �a�n�d� �I�n�s�t�r�u�c�t�i�o�n�.� �E�n�g�l�e�w�o�o�d� �C�l�i�f�f�s�,� 
�N�e�w� �J�e�r�s�e�y�:� �P�r�e�n�t�i�c�e�-�H�a�l�l�,� �I�n�c�.�,� �1�9�7�6�.� 

�T�h�y�g�e�r�s�o�n�,� �A�l�t�o�n� �L�.� �S�a�f�e�t�y�,� �P�r�i�n�c�i�p�l�e�s�,� �I�n�s�t�r�u�c�t�i�o�n�,� �a�n�d� �R�e�a�d�i�n�g�s�.� 
�E�n�g�l�e�w�o�o�d� �C�l�i�f�f�s�,� �N�e�w� �J�e�r�s�e�y�:� �P�r�e�n�t�i�c�e�-�H�a�l�l�,� �I�n�c�.�,� �1�9�7�2�.� 

�T�o�d�d�,� �R�o�n�a�l�d� �D�.� �"�L�e�a�r�n�i�n�g� �E�n�v�i�r�o�n�m�e�n�t�s� �f�o�r� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s�"� �i�n� 
�I�n�d�u�s�t�r�i�a�l� �A�r�t�s� �i�n� �t�h�e� �O�p�e�n� �A�c�c�e�s�s� �C�u�r�r�i�c�u�l�u�m�,� �2�7�t�h� �Y�e�a�r�b�o�o�k� �o�f� 
�t�h�e� �A�m�e�r�i�c�a�n� �C�o�u�n�c�i�l� �o�n� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s� �T�e�a�c�h�e�r� �E�d�u�c�a�t�i�o�n�.� 
�W�a�s�h�i�n�g�t�o�n�,� �D�.�C�.�:� �A�m�e�r�i�c�a�n� �C�o�u�n�c�i�l� �o�n� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s� �E�d�u�c�a�t�i�o�n�,� 
�1�9�7�8�.� 

�T�u�c�k�m�a�n�,� �B�r�u�c�e� �W�.� �C�o�n�d�u�c�t�i�n�g� �E�d�u�c�a�t�i�o�n�a�l� �R�e�s�e�a�r�c�h�.� �N�e�w� �Y�o�r�k�:� �H�a�r�c�o�u�r�t� 
�B�r�a�c�e� �J�o�v�a�n�o�v�i�c�h�,� �I�n�c�.�,� �1�9�7�2�.� 

�U�.�S�.� �D�e�p�a�r�t�m�e�n�t� �o�f� �H�e�a�l�t�h�,� �E�d�u�c�a�t�i�o�n� �a�n�d� �W�e�l�f�a�r�e�,� �H�e�a�l�t�h� �S�e�r�v�i�c�e�s� �a�n�d� 
�M�e�n�t�a�l� �H�e�a�l�t�h� �A�d�m�i�n�i�s�t�r�a�t�i�o�n�,� �N�a�t�i�o�n�a�l� �I�n�s�t�i�t�u�t�e� �f�o�r� �O�c�c�u�p�a�t�i�o�n�a�l� 
�S�a�f�e�t�y� �a�n�d� �H�e�a�l�t�h�.� �C�r�i�t�e�r�i�a� �f�o�r� �a� �R�e�c�o�m�m�e�n�d�e�d� �S�t�a�n�d�a�r�d�,� �O�c�c�u�p�a�~� 
�t�i�o�n�a�l� �E�x�p�o�s�u�r�e� �t�o� �N�o�i�s�e�.� �W�a�s�h�i�n�g�t�o�n�,� �D�.�C�.�:� �U�.�S�.� �G�o�v�e�r�n�m�e�n�t� 
�P�r�i�n�t�i�n�g� �O�f�f�i�c�e�,� �1�9�7�2�,� �i�v�-�1�6�.� 

�U�.�S�.� �D�e�p�a�r�t�m�e�n�t� �o�f� �L�a�b�o�r�,� �O�c�c�u�p�a�t�i�o�n�a�l� �S�a�f�e�t�y�,� �a�n�d� �H�e�a�l�t�h� �A�d�m�i�n�i�s�t�r�a�t�i�o�n�.� 
�G�e�n�e�r�a�l� �I�n�d�u�s�t�r�y� �G�u�i�d�e� �f�o�r� �A�p�p�l�y�i�n�g� �S�a�f�e�t�y� �a�n�d� �H�e�a�l�t�h� �S�t�a�n�d�a�r�d�s�,� 
�O�S�H�A� �2�0�7�2�.� �W�a�s�h�i�n�g�t�o�n�,� �D�.�C�.�:� �U�.�S�.� �G�o�v�e�r�n�m�e�n�t� �P�r�i�n�t�i�n�g� �O�f�f�i�c�e�,� �1�9�7�2�.� 

�U�.�S�.� �D�e�p�a�r�t�m�e�n�t� �o�f� �L�a�b�o�r�,� �O�c�c�u�p�a�t�i�o�n�a�l� �S�a�f�e�t�y�,� �a�n�d� �H�e�a�l�t�h� �A�d�m�i�n�i�s�t�r�a�t�i�o�n�.� 
�H�o�w� �O�S�H�A� �M�o�n�i�t�o�r�s� �S�t�a�t�e� �P�l�a�n�s�.� �W�a�s�h�i�n�g�t�o�n�,� �D�.�C�.�:� �U�.�S�.� �G�o�v�e�r�n�m�e�n�t� 
�P�r�i�n�t�i�n�g� �O�f�f�i�c�e�,� �1�9�7�5�.� 
� � 

�V�i�r�g�i�n�i�a� �S�t�a�t�e� �D�e�p�a�r�t�m�e�n�t� �o�f� �E�d�u�c�a�t�i�o�n�.� �V�i�r�g�i�n�i�a� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s� 
�T�e�a�c�h�e�r�s�!� �D�i�r�e�c�t�o�r�y�,� �1�9�7�8�-�7�9�.� �R�i�c�h�m�o�n�d�,� �V�i�r�g�i�n�i�a�:� �V�i�r�g�i�n�i�a� �S�t�a�t�e� 
�D�e�p�a�r�t�m�e�n�t� �o�f� �E�d�u�c�a�t�i�o�n�,� �1�9�7�9�.
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�W�i�l�k�i�n�s�,� �R�o�b�e�r�t� �L�.� �"�L�e�t�'�s� �R�e�s�p�o�n�d� �t�o� �t�h�e� �N�e�e�d� �f�o�r� �R�e�a�l� �S�a�f�e�t�y�.�"� 
�S�c�h�o�o�l� �S�h�o�p�,� �3�0�:�5�4�,� �J�a�n�u�a�r�y�,� �1�9�7�1�.� 

�W�i�l�l�i�a�m�s�,� �W�i�l�l�i�a�m� �A�.� �A�c�c�i�d�e�n�t� �P�r�e�v�e�n�t�i�o�n� �M�a�n�u�a�l� �f�o�r� �S�h�o�p�s� �a�n�d� �L�a�b�o�r�a�-� 
�t�o�r�i�e�s�.� �C�h�i�c�a�g�o�:� �A�m�e�r�i�c�a�n� �T�e�c�h�n�i�c�a�l� �S�o�c�i�e�t�y�,� �1�9�6�3�.� 

�W�i�l�l�i�a�m�s�,� �W�i�l�l�i�a�m� �A�.� �"�A� �C�h�e�c�k�l�i�s�t� �o�f� �P�r�e�f�e�r�r�e�d� �S�a�f�e�t�y� �P�r�a�c�t�i�c�e�s� �f�o�r� 
�S�c�h�o�o�l� �S�h�o�p�s�"� �i�n� �A�c�c�i�d�e�n�t� �P�r�e�v�e�n�t�i�o�n� �M�a�n�u�a�l� �f�o�r� �T�r�a�i�n�i�n�g� �P�r�o�g�r�a�m�s� 
�e�d�i�t�e�d� �b�y� �M�e�r�l�e� �E�.� �S�t�r�o�n�g�.� �C�h�i�c�a�g�o�:� �A�m�e�r�i�c�a�n� �T�e�c�h�n�i�c�a�l� �S�o�c�i�e�t�y�,� 
�1�9�7�5�.� 

�W�i�l�l�i�a�m�s�,� �W�i�l�l�i�a�m� �A�.� �C�o�o�r�d�i�n�a�t�i�n�g� �A�c�c�i�d�e�n�t� �P�r�e�v�e�n�t�i�o�n� �i�n� �I�n�d�u�s�t�r�i�a�l� 
�a�n�d� �V�o�c�a�t�i�o�n�a�l� �E�d�u�c�a�t�i�o�n� �P�r�o�g�r�a�m�s�.� �S�a�f�e�t�y� �E�d�u�c�a�t�i�o�n� �D�a�t�a� �S�h�e�e�t�,� 
�N�o�.� �7�9�,� �r�e�v�i�s�e�d�.� �C�h�i�c�a�g�o�:� �N�a�t�i�o�n�a�l� �S�a�f�e�t�y� �C�o�u�n�c�i�l�,� �1�9�7�6�.� 

�W�i�l�l�i�a�m�s�,� �W�i�l�l�i�a�m� �A�.� �"�T�e�a�c�h�i�n�g� �P�r�a�c�t�i�c�e�s� �f�o�r� �A�c�c�i�d�e�n�t� �P�r�e�v�e�n�t�i�o�n�.�"� 
�S�c�h�o�o�l� �S�h�o�p�,� �3�1�:�4�8�-�4�9�,� �A�p�r�i�l�,� �1�9�7�2�.� 

�W�o�l�f�f�,� �C�h�a�r�l�e�s�.� �"�A�f�t�e�r� �5� �Y�e�a�r�s�:� �O�S�H�A� �a�n�d� �t�h�e� �S�c�h�o�o�l� �S�h�o�p�.�"� �S�c�h�o�o�l� 
�S�h�o�p�,� �3�5�:�6�6�-�6�9�,� �A�p�r�i�l�,� �1�9�7�6�.� 

�W�o�r�i�c�k�,� �W�.� �W�a�y�n�e�.� �S�a�f�e�t�y� �E�d�u�c�a�t�i�o�n�:� �M�a�n�,� �H�i�s� �M�a�c�h�i�n�e�s� �a�n�d� �H�i�s� 
�E�n�v�i�r�o�n�m�e�n�t�.� �E�n�g�l�e�w�o�o�d� �C�l�i�f�f�s�,� �N�e�w� �J�e�r�s�e�y�:� �P�r�e�n�t�i�c�e�-�H�a�l�l�,� �I�n�c�.�,� 
�1�9�7�5�.



�A�P�P�E�N�D�I�X� �A� 

�U�N�D�E�R�G�R�A�D�U�A�T�E� �P�R�E�P�A�R�A�T�I�O�N� �I�N� �S�A�F�E�T�Y� �E�D�U�C�A�T�I�O�N�:� 

�S�U�G�G�E�S�T�E�D� �C�O�M�P�E�T�E�N�C�I�E�S� 

�9�0
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�U�n�d�e�r�g�r�a�d�u�a�t�e� �P�r�e�p�a�r�a�t�i�o�n� �i�n� �S�a�f�e�t�y� �E�d�u�c�a�t�i�o�n�*� 

�S�u�g�g�e�s�t�e�d� �C�o�m�p�e�t�e�n�c�i�e�s� 

�A�.� �C�o�g�n�i�t�i�v�e� �D�o�m�a�i�n� �(�K�n�o�w�l�e�d�g�e�)� 

�1�.� 

�1�0�.� 

�l�l�.� 

�1�2�.� 

�1�3�.� 

�1�4�.� 

�D�e�m�o�n�s�t�r�a�t�e�s� �f�a�m�i�l�i�a�r�i�t�y� �w�i�t�h� �a� �v�a�r�i�e�t�y� �o�f� �m�e�t�h�o�d�s� �a�n�d� �t�e�c�h�-� 
�n�i�q�u�e�s� �f�o�r� �d�e�t�e�r�m�i�n�i�n�g� �s�a�f�e�t�y� �n�e�e�d�s� �a�n�d� �p�r�o�b�l�e�m�s�.� 

�I�d�e�n�t�i�f�i�e�s� �t�h�e� �s�i�g�n�i�f�i�c�a�n�t� �p�r�e�s�e�n�t� �a�n�d� �e�m�e�r�g�i�n�g� �s�a�f�e�t�y� �r�e�l�a�t�e�d� 
�p�r�o�b�l�e�m�s� �a�n�d� �i�s�s�u�e�s� �i�n� �t�h�e� �s�c�h�o�o�l�,� �t�h�e� �c�o�m�m�u�n�i�t�y�,� �a�n�d� �s�o�c�i�e�t�y� 
�a�t� �l�a�r�g�e�.� 

�E�x�h�i�b�i�t�s� �a� �k�n�o�w�l�e�d�g�e� �o�f� �t�h�e� �i�n�f�l�u�e�n�c�e�s� �o�f� �p�o�l�i�t�i�c�a�l�,� �s�o�c�i�a�l�,� 
�a�n�d� �e�c�o�n�o�m�i�c� �f�a�c�t�o�r�s� �o�n� �t�h�e� �s�a�f�e�t�y� �o�f� �i�n�d�i�v�i�d�u�a�l�s�.� 

�E�x�h�i�b�i�t�s� �a� �k�n�o�w�l�e�d�g�e� �o�f� �t�h�e� �p�r�o�b�l�e�m�s� �f�a�c�i�n�g� �p�e�o�p�l�e� �i�n� �l�i�v�i�n�g� 
�s�a�f�e�l�y� �a�n�d� �d�e�m�o�n�s�t�r�a�t�e�s� �a�b�i�l�i�t�y� �t�o� �a�i�d� �i�n� �t�h�e� �s�o�l�u�t�i�o�n� �o�f� 
�t�h�e�s�e� �p�r�o�b�l�e�m�s�.� 

�I�n�t�e�r�p�r�e�t�s� �l�e�g�i�s�l�a�t�i�o�n� �r�e�l�a�t�i�n�g� �t�o� �s�a�f�e�t�y� �p�r�o�g�r�a�m�s�.� 

�I�d�e�n�t�i�f�i�e�s� �i�n�f�o�r�m�a�t�i�o�n�,� �s�e�r�v�i�c�e�s� �a�n�d� �o�t�h�e�r� �r�e�s�o�u�r�c�e�s� �f�o�r� 
�s�a�f�e�t�y� �p�r�o�g�r�a�m�s�.� 

�D�e�s�c�r�i�b�e�s� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �o�f� �t�h�e� �b�i�o�l�o�g�i�c�a�l�,� �s�o�c�i�a�l� �a�n�d� 
�b�e�h�a�v�i�o�r�a�l� �s�c�i�e�n�c�e�s� �t�o� �t�h�e� �c�a�u�s�e�s�,� �p�r�e�v�e�n�t�i�o�n� �a�n�d�/�o�r� �s�o�l�u�t�i�o�n� 
�o�f� �p�r�o�b�l�e�m�s� �o�f� �s�a�f�e� �l�i�v�i�n�g�.� 

�E�x�h�i�b�i�t�s� �a� �k�n�o�w�l�e�d�g�e� �o�f� �t�h�e� �v�a�r�i�o�u�s� �c�o�m�p�o�n�e�n�t�s� �o�f� �t�h�e� �s�c�h�o�o�l� 
�s�a�f�e�t�y� �p�r�o�g�r�a�m� �a�s� �s�e�t� �f�o�r�t�h� �b�y� �p�a�r�t�i�c�u�l�a�r� �s�t�a�t�e� �g�o�v�e�r�n�i�n�g� 
�a�g�e�n�c�i�e�s�.� 

�E�x�h�i�b�i�t�s� �k�n�o�w�l�e�d�g�e� �o�f� �t�h�e� �i�m�p�a�c�t� �o�f� �t�h�e� �e�m�o�t�i�o�n�a�l� �a�n�d� �p�h�y�s�i�c�a�l� 
�c�l�i�m�a�t�e� �o�f� �t�h�e� �s�c�h�o�o�l� �o�n� �t�h�e� �s�a�f�e�t�y� �o�f� �s�t�u�d�e�n�t�s�.� 

�I�d�e�n�t�i�f�i�e�s� �s�y�m�p�t�o�m�a�t�i�c� �c�h�a�n�g�e�s� �i�n� �s�t�u�d�e�n�t� �a�p�p�e�a�r�a�n�c�e� �a�n�d� 
�b�e�h�a�v�i�o�r� �w�h�i�c�h� �m�a�y� �i�n�d�i�c�a�t�e� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� �p�r�o�b�l�e�m�s� �t�h�a�t� �c�o�u�l�d� 
�a�f�f�e�c�t� �s�a�f�e� �l�i�v�i�n�g�.� 

�D�e�m�o�n�s�t�r�a�t�e�s� �a�b�i�l�i�t�y� �t�o� �u�s�e� �a� �v�a�r�i�e�t�y� �o�f� �m�e�d�i�a� �a�n�d� �m�e�t�h�o�d�s� �i�n� 
�p�l�a�n�n�i�n�g� �a�n�d� �i�m�p�l�e�m�e�n�t�i�n�g� �s�a�f�e�t�y� �o�f� �s�t�u�d�e�n�t�s�.� 

�I�d�e�n�t�i�f�i�e�s� �a� �v�a�r�i�e�t�y� �o�f� �s�a�f�e�t�y� �t�e�a�c�h�i�n�g�-�l�e�a�r�n�i�n�g� �o�p�p�o�r�t�u�n�i�t�i�e�s�.� 

�D�e�m�o�n�s�t�r�a�t�e�s� �a�p�p�l�i�c�a�t�i�o�n� �o�f� �m�e�a�s�u�r�e�m�e�n�t� �a�n�d� �e�v�a�l�u�a�t�i�o�n� �t�e�c�h�-� 
�n�i�q�u�e�s� �t�o� �s�a�f�e�t�y� �p�r�o�b�l�e�m�s� �a�n�d� �p�r�o�g�r�a�m�.� 

�D�i�s�p�l�a�y�s� �a�n� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �b�o�t�h� �t�r�a�d�i�t�i�o�n�a�l� �a�n�d� �c�o�n�t�e�m�p�o�r�a�r�y� 
�s�u�b�j�e�c�t� �m�a�t�t�e�r� �c�o�n�t�e�n�t� �o�f� �t�h�e� �s�a�f�e�t�y� �e�d�u�c�a�t�i�o�n� �d�i�s�c�i�p�l�i�n�e�.



�9�2� 

�S�u�g�g�e�s�t�e�d� �C�o�m�p�e�t�e�n�c�i�e�s�,� �c�o�n�t�i�n�u�e�d� 

�1�5�.� 

�1�6�.� 

�I�d�e�n�t�i�f�i�e�s� �a�n�d� �e�x�p�a�n�d�s� �o�n� �t�h�e� �d�i�f�f�e�r�e�n�t� �a�r�e�a�s� �o�f� �a� �t�o�t�a�l� 
�s�a�f�e�t�y� �p�r�o�g�r�a�m�.� 

�D�e�m�o�n�s�t�r�a�t�e�s� �a�b�i�l�i�t�y� �t�o� �m�a�k�e� �s�p�e�c�i�f�i�c� �a�p�p�l�i�c�a�t�i�o�n� �o�f� �c�o�m�p�e�t�e�n�c�i�e�s� 
�e�x�i�s�t�i�n�g� �i�n� �t�h�e� �c�o�g�n�i�t�i�v�e� �d�o�m�a�i�n� �t�o� �t�h�e� �s�t�u�d�e�n�t� �i�n� �a�l�l� �a�s�p�e�c�t�s� 
�o�f� �s�c�h�o�o�l� �a�n�d� �c�o�m�m�u�n�i�t�y� �l�i�f�e�.� 

�B�.� �A�f�f�e�c�t�i�v�e� �D�o�m�a�i�n� �(�E�m�o�t�i�o�n�s�,� �f�e�e�l�i�n�g�s�,� �a�t�t�i�t�u�d�e�s�)� 

�1�.� 

�2�.� 

�1�0�.� 

�l�l�.� 

�1�2�.� 

�D�i�s�p�l�a�y�s� �r�e�g�a�r�d� �f�o�r� �p�e�r�s�o�n�a�l� �a�n�d� �e�n�v�i�r�o�n�m�e�n�t�a�l� �s�a�f�e�t�y� �a�s� �a� 
�s�t�a�t�e� �o�f� �b�e�i�n�g� �r�a�t�h�e�r� �t�h�a�n� �a�s� �a� �s�u�b�j�e�c�t� �t�o� �b�e� �t�a�u�g�h�t�.� 

�E�x�h�i�b�i�t�s� �a� �s�u�s�t�a�i�n�e�d� �i�n�t�e�r�e�s�t� �i�n� �r�a�p�i�d�l�y� �c�h�a�n�g�i�n�g� �s�c�i�e�n�t�i�f�i�c� 
�k�n�o�w�l�e�d�g�e� �c�o�n�c�e�r�n�i�n�g� �s�a�f�e�t�y�.� 

�D�e�c�l�a�r�e�s� �a� �c�o�m�m�i�t�m�e�n�t� �t�o� �c�o�n�t�i�n�u�e�d� �a�n�d� �c�o�n�s�t�a�n�t� �s�t�u�d�y� �i�n� �s�a�f�e�t�y� 
�e�d�u�c�a�t�i�o�n� �a�n�d� �r�e�l�a�t�e�d� �f�i�e�l�d�s�.� 

�P�r�o�m�o�t�e�s� �v�a�l�u�e� �o�f� �t�h�e� �t�o�t�a�l� �c�o�m�m�u�n�i�t�y�,� �i�n� �p�a�r�t�i�c�u�l�a�r� �t�h�e� �h�o�m�e� 
�a�n�d� �s�c�h�o�o�l�,� �h�a�v�i�n�g� �u�n�i�q�u�e� �r�e�s�p�o�n�s�i�b�i�l�i�t�y� �i�n� �m�a�t�t�e�r�s� �a�f�f�e�c�t�i�n�g� 
�t�h�e� �s�a�f�e�t�y� �o�f� �i�n�d�i�v�i�d�u�a�l�s�.� 

�D�e�f�e�n�d�s� �t�h�e� �v�a�l�u�e� �o�f� �a�r�t�i�c�u�l�a�t�i�n�g� �s�a�f�e�t�y� �e�d�u�c�a�t�i�o�n� �a�t� �v�a�r�i�o�u�s� 
�l�e�v�e�l�s� �a�m�o�n�g� �a�n�d� �b�e�t�w�e�e�n� �p�r�o�g�r�a�m� �o�f�f�e�r�i�n�g� �a�g�e�n�c�i�e�s�.� 

�C�o�n�v�e�y�s� �b�e�l�i�e�f�s� �t�h�a�t� �s�a�f�e�t�y� �i�s� �a� �p�o�s�i�t�i�v�e� �f�o�r�c�e� �i�n� �e�v�e�r�y�d�a�y� 
�l�i�v�i�n�g�.� 

�E�x�h�i�b�i�t�s� �r�e�s�p�o�n�s�i�v�e�n�e�s�s� �t�o� �t�h�e� �c�h�a�n�g�i�n�g� �p�a�t�t�e�r�n�s� �o�f� �b�e�h�a�v�i�o�r� 
�a�n�d� �t�h�e�i�r� �e�f�f�e�c�t� �o�n� �s�a�f�e� �l�i�v�i�n�g�.� 

�S�u�b�s�c�r�i�b�e�s� �t�o� �t�h�e� �b�e�l�i�e�f� �t�h�a�t� �e�x�a�m�p�l�e� �a�n�d� �p�r�e�c�e�p�t� �c�o�n�t�r�i�b�u�t�e� 
�t�o� �t�h�e� �t�e�a�c�h�i�n�g�-�l�e�a�r�n�i�n�g� �p�r�o�c�e�s�s� �o�f� �s�a�f�e�t�y�.� 

�D�e�f�e�n�d�s� �b�e�l�i�e�f� �t�h�a�t� �a� �p�o�s�i�t�i�v�e� �s�e�l�f�-�i�m�a�g�e� �c�o�n�t�r�i�b�u�t�e�s� �t�o� �s�a�f�e� 
�b�e�h�a�v�i�o�r�.� 

�D�i�s�p�l�a�y�s� �a� �g�e�n�u�i�n�e� �i�n�t�e�r�e�s�t� �i�n� �a�n�d� �e�n�t�h�u�s�i�a�s�m� �f�o�r� �a�s�s�i�g�n�m�e�n�t�s� 
�i�n� �a�c�c�i�d�e�n�t� �p�r�e�v�e�n�t�i�o�n� �a�n�d� �i�n�j�u�r�y� �c�o�n�t�r�o�l�.� 

�E�n�c�o�u�r�a�g�e�s� �o�t�h�e�r�s� �t�o� �c�o�n�s�i�d�e�r� �c�a�r�e�e�r� �c�o�m�m�i�t�m�e�n�t�s� �i�n� �a�c�c�i�d�e�n�t� 
�p�r�e�v�e�n�t�i�o�n�.� 

�D�e�v�e�l�o�p�s� �s�a�f�e�t�y� �a�w�a�r�e�n�e�s�s� �p�r�o�g�r�a�m�s� �t�h�r�o�u�g�h� �a� �p�o�s�i�t�i�v�e� �r�a�t�h�e�r� 
�t�h�a�n� �a� �n�e�g�a�t�i�v�e� �a�p�p�r�o�a�c�h�.
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�S�u�g�g�e�s�t�e�d� �C�o�m�p�e�t�e�n�c�i�e�s�,� �c�o�n�t�i�n�u�e�d� 

�C�.� �P�s�y�c�h�o�m�o�t�o�r� �D�o�m�a�i�n� �(�A�c�t�i�o�n�)� 

�1�.� 

�2�.� 

�1�0�.� 

�1�1�.� 

�C�o�m�m�u�n�i�c�a�t�e�s� �e�f�f�e�c�t�i�v�e�l�y� �w�i�t�h� �t�h�e� �p�u�b�l�i�c�'�s� �c�o�n�c�e�r�n� �w�i�t�h� �s�a�f�e�t�y�.� 

�P�a�r�t�i�c�i�p�a�t�e�s� �a�c�t�i�v�e�l�y� �a�s� �a� �m�e�m�b�e�r� �o�f� �p�r�o�f�e�s�s�i�o�n�a�l� �o�r�g�a�n�i�z�a�t�i�o�n�s� 
�p�r�o�m�o�t�i�n�g� �s�a�f�e�t�y�.� 

�W�o�r�k�s� �c�o�o�p�e�r�a�t�i�v�e�l�y� �w�i�t�h� �o�t�h�e�r� �p�e�r�s�o�n�n�e�l� �i�n� �s�a�f�e�t�y�.� 

�D�e�m�o�n�s�t�r�a�t�e�s� �l�e�a�d�e�r�s�h�i�p� �i�n� �s�a�f�e�t�y� �p�l�a�n�n�i�n�g� �a�n�d� �e�v�a�l�u�a�t�i�o�n�.� 

�D�i�s�p�l�a�y�s� �i�n�i�t�i�a�t�i�v�e� �i�n� �e�n�c�o�u�r�a�g�i�n�g� �e�x�p�a�n�s�i�o�n� �o�f� �s�a�f�e�t�y� �a�c�t�i�v�i�t�i�e�s�.� 

�E�n�c�o�u�r�a�g�e�s� �i�n�d�i�v�i�d�u�a�l�s� �t�o� �a�c�c�e�p�t� �r�e�s�p�o�n�s�i�b�i�l�i�t�y� �f�o�r� �t�h�e�i�r� �s�a�f�e�t�y� 
�a�n�d� �t�h�e� �s�a�f�e�t�y� �o�f� �o�t�h�e�r�s�.� 

�K�e�e�p�s� �a�c�c�u�r�a�t�e� �r�e�c�o�r�d�s� �o�f� �a�c�c�i�d�e�n�t�s� �a�n�d� �f�o�l�l�o�w�-�u�p� �a�c�t�i�o�n�s�.� 

�D�e�v�e�l�o�p�s� �i�n�s�t�r�u�c�t�i�o�n�a�l� �g�u�i�d�e�s�,� �u�n�i�t� �p�l�a�n�s� �a�n�d� �l�e�s�s�o�n�s� �s�u�i�t�a�b�l�e� 
�f�o�r� �u�s�e� �i�n� �s�a�f�e�t�y� �e�d�u�c�a�t�i�o�n�.� 

�S�t�r�u�c�t�u�r�e�s� �t�e�a�c�h�i�n�g�-�l�e�a�r�n�i�n�g� �e�n�v�i�r�o�n�m�e�n�t�s� �a�n�d� �e�x�p�e�r�i�e�n�c�e�s� 
�c�o�n�d�u�c�i�v�e� �t�o� �e�f�f�e�c�t�i�v�e� �s�a�f�e�t�y� �i�n�s�t�r�u�c�t�i�o�n�.� 

�M�a�s�t�e�r�s� �u�t�i�l�i�z�a�t�i�o�n� �o�f� �t�e�c�h�n�o�l�o�g�i�c�a�l� �d�e�l�i�v�e�r�y� �s�y�s�t�e�m�s� �r�e�l�a�t�i�v�e� 
�t�o� �s�a�f�e�t�y� �c�o�m�m�u�n�i�c�a�t�i�o�n�.� 

�A�s�s�i�g�n�s� �i�n�d�i�v�i�d�u�a�l�s� �t�o� �a�c�t�i�v�i�t�i�e�s�,� �p�a�r�t�i�c�u�l�a�r�l�y� �t�h�o�s�e� �w�i�t�h� 
�h�a�z�a�r�d� �p�o�t�e�n�t�i�a�l�,� �o�n� �t�h�e� �b�a�s�i�s� �o�f� �h�e�a�l�t�h� �r�e�c�o�r�d�s�,� �a�c�c�i�d�e�n�t� 
�e�x�p�e�r�i�e�n�c�e� �a�n�d� �o�t�h�e�r� �a�v�a�i�l�a�b�l�e� �i�n�f�o�r�m�a�t�i�o�n�.� 

�*�a�m�e�r�i�c�a�n� �A�s�s�o�c�i�a�t�i�o�n� �f�o�r� �H�e�a�l�t�h�,� �P�h�y�s�i�c�a�l� �E�d�u�c�a�t�i�o�n�,� �a�n�d� �R�e�c�r�e�a�t�i�o�n�.� 
�S�a�f�e�t�y� �R�e�c�r�e�a�t�i�o�n�.� �W�a�s�h�i�n�g�t�o�n�,� �D�.�C�.�:� �A�m�e�r�i�c�a�n� �A�s�s�o�c�i�a�t�i�o�n� �f�o�r� �H�e�a�l�t�h�,� 
�P�h�y�s�i�c�a�l� �E�d�u�c�a�t�i�o�n�,� �a�n�d� �R�e�c�r�e�a�t�i�o�n�,� �1�9�7�4�.� �p�p�.� �9�5�-�9�6�.



�A�P�P�E�N�D�I�X� �B� 

�S�A�F�E�T�Y� �P�R�A�C�T�I�C�E�S� �L�I�S�T�E�D� �B�Y� �T�E�A�C�H�E�R� �R�E�P�R�E�S�E�N�T�A�T�I�V�E�S� 

�9�4



�9�5� 

�N�O�R�F�O�L�K� �S�T�A�T�E� �C�O�L�L�E�G�E� 
�2�4�0�1� �C�O�R�P�R�E�W� �A�V�E�N�U�E� 

�N�O�R�F�O�L�K�,� �V�I�R�G�I�N�I�A� �2�3�5�0�4� 

�M�a�r�c�h� �1�4�,� �1�9�7�9� 

�I� �a�m� �i�n� �t�h�e� �p�r�o�c�e�s�s� �o�f� �d�e�v�e�l�o�p�i�n�g� �a� �s�t�u�d�y� �o�n� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� 
�i�n� �s�a�f�e�t�y� �i�n� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s�.� �Y�o�u� �h�a�v�e� �b�e�e�n� �i�d�e�n�t�i�f�i�e�d� �a�s� �a� �p�e�r�s�o�n� 
�w�h�o� �c�o�u�l�d� �p�r�o�v�i�d�e� �v�a�l�u�a�b�l�e� �a�s�s�i�s�t�a�n�c�e� �i�n� �d�e�v�e�l�o�p�i�n�g� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e� 
�w�h�i�c�h� �w�i�l�l� �b�e� �u�s�e�d� �f�o�r� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n�.� 

�P�l�e�a�s�e� �j�o�t� �d�o�w�n� �o�n� �t�h�e� �a�t�t�a�c�h�e�d� �p�a�g�e� �t�e�n� �(�1�0�)� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� 
�o�r� �t�e�c�h�n�i�q�u�e�s� �i�n� �s�a�f�e�t�y� �w�h�i�c�h� �y�o�u� �u�s�e� �i�n� �y�o�u�r� �c�l�a�s�s�e�s�.� �T�h�i�s� �i�n�f�o�r�m�a�-� 
�t�i�o�n� �w�i�l�l� �b�e� �u�s�e�d� �w�i�t�h� �t�h�a�t� �r�e�c�e�i�v�e�d� �f�r�o�m� �o�t�h�e�r�s� �t�o� �v�a�l�i�d�a�t�e� �q�u�e�s�t�i�o�n�s� 
�f�o�r� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e�.� �Y�o�u�r� �r�e�s�p�o�n�s�e�s� �w�i�l�l� �b�e� �g�r�e�a�t�l�y� �a�p�p�r�e�c�i�a�t�e�d�.� 

�I�f� �y�o�u� �h�a�v�e� �q�u�e�s�t�i�o�n�s� �i�n� �r�e�g�a�r�d� �t�o� �t�h�i�s� �r�e�q�u�e�s�t�,� �p�l�e�a�s�e� �c�o�n�t�a�c�t� �m�e� �o�r� 
�i�n� �y�o�u�r� �s�c�h�o�o�l�.� �H�e� �h�a�s� �a�g�r�e�e�d� �t�o� �c�o�l�l�e�c�t� �t�h�e� 

�r�e�s�p�o�n�s�e�s� �f�o�r� �m�e� �a�n�d� �t�o� �s�e�r�v�e� �a�s� �a� �c�o�n�t�a�c�t� �p�e�r�s�o�n�.� 

�T�h�a�n�k� �y�o�u� �v�e�r�y� �m�u�c�h� �i�n� �a�d�v�a�n�c�e� �f�o�r� �y�o�u�r� �h�e�l�p� �i�n� �t�h�i�s� �e�n�d�e�a�v�o�r�.� 

�Y�o�u�r�s� �t�r�u�l�y�,� 

�J�a�c�k� �P�.� �W�i�t�t�y� 
�I�n�d�u�s�t�r�i�a�l� �A�r�t�s� �I�n�s�t�r�u�c�t�o�r� 
�6�2�3�-�8�6�5�8� �O�f�f�i�c�e� 
�4�6�4�-�5�1�1�8� �H�o�m�e



�9�6� 

�S�a�f�e�t�y� �P�r�a�c�t�i�c�e�s� �L�i�s�t�e�d� �b�y� �T�e�a�c�h�e�r� �R�e�p�r�e�s�e�n�t�a�t�i�v�e�s� 

�(�I�d�e�n�t�i�f�i�e�d� �b�y� �C�l�a�s�s�r�o�o�m� �T�e�a�c�h�e�r�s� �i�n� �t�h�e� 
�I�n�s�t�r�u�m�e�n�t� �D�e�v�e�l�o�p�m�e�n�t� �P�r�o�c�e�s�s�)� 

�S�a�f�e�t�y� �q�u�i�z�z�e�s�,� �t�e�s�t�s� 

�S�a�f�e�t�y� �p�o�s�t�e�r�s�,� �p�a�m�p�h�l�e�t�s�,� �b�u�l�l�e�t�i�n� �b�o�a�r�d�s�,� �c�h�a�r�t�s� 

�L�e�c�t�u�r�e�s� �o�n� �s�a�f�e�t�y� 

�S�a�f�e�t�y� �d�e�m�o�n�s�t�r�a�t�i�o�n�s� 

�E�n�f�o�r�c�i�n�g� �t�h�e� �w�e�a�r�i�n�g� �o�f� �s�a�f�e�t�y� �g�l�a�s�s�e�s� 

�I�n�c�o�r�p�o�r�a�t�i�n�g� �s�a�f�e�t�y� �i�n� �e�v�e�r�y� �d�e�m�o�n�s�t�r�a�t�i�o�n� 

�E�x�p�l�a�n�a�t�i�o�n� �a�n�d� �e�n�f�o�r�c�i�n�g� �o�f� �s�a�f�e�t�y� �r�u�l�e�s� 

�U�s�i�n�g� �s�t�u�d�e�n�t� �s�a�f�e�t�y� �e�n�g�i�n�e�e�r� �a�n�d� �s�a�f�e�t�y� �f�o�r�e�m�a�n� 

�U�s�i�n�g� �p�a�r�e�n�t�a�l� �p�e�r�m�i�s�s�i�o�n� �s�i�g�n�-�o�f�f� �c�a�r�d�s� 

�F�i�l�m�s� �a�n�d� �f�i�l�m�s�t�r�i�p�s� �o�n� �s�a�f�e�t�y� �i�n� �g�e�n�e�r�a�l� �a�n�d� �o�n� �s�p�e�c�i�f�i�c� �m�a�c�h�i�n�e� 
�o�p�e�r�a�t�i�o�n�s� 

�D�i�s�c�i�p�l�i�n�i�n�g� �s�t�u�d�e�n�t�s� �w�h�o� �r�e�f�u�s�e� �t�o� �o�b�s�e�r�v�e� �s�a�f�e�t�y� �r�u�l�e�s� 

�B�o�l�t�i�n�g� �d�o�w�n� �a�l�l� �e�q�u�i�p�m�e�n�t� �t�o� �f�l�o�o�r� 

�S�h�o�w�i�n�g� �f�i�l�m�s� �a�n�d� �h�o�l�d�i�n�g� �d�i�s�c�u�s�s�i�o�n�s� �o�n� �t�h�e� �c�o�n�s�e�q�u�e�n�c�e�s� �o�n� �n�o�t� 
�o�b�s�e�r�v�i�n�g� �s�a�f�e�t�y� �p�r�o�c�e�d�u�r�e�s� �,� 

�R�e�q�u�i�r�i�n�g� �s�t�u�d�e�n�t�s� �t�o� �m�a�k�e� �a�n�d� �f�i�l�e� �w�r�i�t�t�e�n� �r�e�c�o�r�d�s� �o�f� �s�a�f�e�t�y� �v�i�o�l�a�t�i�o�n�s� 
�i�m�m�e�d�i�a�t�e�l�y� �f�o�l�l�o�w�i�n�g� �v�i�o�l�a�t�i�o�n� 

�T�e�a�c�h�i�n�g� �s�a�f�e� �u�s�e� �o�f� �h�a�n�d� �t�o�o�l�s�,� �m�a�c�h�i�n�e�s�,� �a�n�d� �e�q�u�i�p�m�e�n�t� 

�R�e�s�t�r�i�c�t�i�n�g� �o�p�e�r�a�t�i�o�n� �o�f� �p�o�w�e�r� �e�q�u�i�p�m�e�n�t� �t�o� �o�n�e� �s�t�u�d�e�n�t� �a�t� �a� �t�i�m�e� 

�U�s�e� �o�f� �s�a�f�e�t�y� �g�u�a�r�d�s� �o�n� �m�a�c�h�i�n�e�s� 

�R�e�q�u�i�r�i�n�g� �s�t�u�d�e�n�t�s� �t�o� �w�e�a�r� �p�r�o�t�e�c�t�i�v�e� �c�l�o�t�h�i�n�g� 

�N�o�t� �p�e�r�m�i�t�t�i�n�g� �h�o�r�s�e�p�l�a�y�i�n�g� 

�C�h�e�c�k�i�n�g� �a�l�l� �t�o�o�l�s� �a�n�d� �m�a�c�h�i�n�e�s� �f�o�r� �s�a�f�e�t�y� 

�R�e�q�u�i�r�i�n�g� �s�t�u�d�e�n�t�s� �t�o� �r�e�p�o�r�t� �a�l�l� �a�c�c�i�d�e�n�t�s� 

�R�e�s�t�r�i�c�t�i�n�g� �w�e�a�k� �s�t�u�d�e�n�t�s� �f�r�o�m� �d�a�n�g�e�r�o�u�s� �a�r�e�a�s



�9�7� 

�K�e�e�p�i�n�g� �f�l�o�o�r�s� �c�l�e�a�n� �o�f� �a�l�l� �d�e�b�r�i�s� 

�R�e�q�u�i�r�i�n�g� �s�t�u�d�e�n�t�s� �t�o� �c�o�p�y� �a�n�d� �k�e�e�p� �i�n� �t�h�e�i�r� �n�o�t�e�b�o�o�k�s� �s�a�f�e�t�y� �r�u�l�e�s� 
�f�o�r� �e�a�c�h� �u�n�i�t� �c�o�v�e�r�e�d� 

�S�h�a�r�i�n�g� �n�e�w�s�p�a�p�e�r� �a�r�t�i�c�l�e�s� �o�n� �i�n�d�u�s�t�r�i�a�l� �a�c�c�i�d�e�n�t�s� 

�C�o�n�d�u�c�t�i�n�g� �i�n�d�i�v�i�d�u�a�l� �c�o�n�f�e�r�e�n�c�e�s� �w�i�t�h� �p�r�o�b�l�e�m� �s�t�u�d�e�n�t�s� 

�S�t�u�d�e�n�t�s� �a�r�e� �n�o�t� �p�e�r�m�i�t�t�e�d� �t�o� �u�s�e� �a�n�y� �m�a�c�h�i�n�e�s� �u�n�t�i�l� �a�f�t�e�r� �t�h�e�y� �p�a�s�s� �a� �s�a�f�e�t�y� �t�e�s�t� �o�n� �e�a�c�h� �m�a�c�h�i�n�e�.



�A�P�P�E�N�D�I�X� �C� 

�N�A�M�E�S� �O�F� �P�A�N�E�L� �O�F� �E�X�P�E�R�T�S� 

�9�8



�9�9� 

�M�r�.� �F�a�r�r�i�s� �A�n�d�e�r�s�o�n� 
�U�n�i�t�e�d� �S�t�a�t�e�s� �D�e�p�a�r�t�m�e�n�t� �o�f� �L�a�b�o�r� 
�O�c�c�u�p�a�t�i�o�n�a�l� �S�a�f�e�t�y� �a�n�d� �H�e�a�l�t�h� �A�d�m�i�n�i�s�t�r�a�t�i�o�n� 
�D�i�s�t�r�i�c�t� �S�u�p�e�r�v�i�s�o�r� 
�N�o�r�f�o�l�k�,� �V�i�r�g�i�n�i�a� �2�3�5�0�2� 

�M�r�.� �E�d�m�o�n�d� �M�.� �B�o�g�g�s� 
�C�o�m�m�i�s�s�i�o�n�e�r� �o�f� �S�a�f�e�t�y� 
�D�e�p�a�r�t�m�e�n�t� �o�f� �L�a�b�o�r� �a�n�d� �I�n�d�u�s�t�r�y� 
�P�o�s�t� �O�f�f�i�c�e� �B�o�x� �1�8�1�4� 
�R�i�c�h�m�o�n�d�,� �V�i�r�g�i�n�i�a� �2�3�2�1�4� 

�D�r�.� �J�o�h�n� �B�o�n�f�a�d�i�n�i� 
�S�u�p�e�r�v�i�s�o�r� �o�f� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s� 
�P�r�i�n�c�e� �W�i�l�l�i�a�m� �C�o�u�n�t�y� �S�c�h�o�o�l�s� 
�P�o�s�t� �O�f�f�i�c�e� �B�o�x� �3�8�9� 
�M�a�n�a�s�s�a�s�,� �V�i�r�g�i�n�i�a� �2�2�1�1�0� 

�M�r�.� �R�o�b�e�r�t� �B�e�a�u�t�e�r� 
�S�u�p�e�r�v�i�s�o�r� �o�f� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s� 
�N�o�r�f�o�l�k� �P�u�b�l�i�c� �S�c�h�o�o�l�s� 
�8�0�0� �E�a�s�t� �C�i�t�y� �H�a�l�l� �A�v�e�n�u�e� 
�P�o�s�t� �O�f�f�i�c�e� �B�o�x� �1�3�5�7� 
�N�o�r�f�o�l�k�,� �V�i�r�g�i�n�i�a� �2�3�5�0�1� 

�D�r�.� �M�a�r�c� �C�a�r�o�n� 
�A�s�s�i�s�t�a�n�t� �P�r�o�f�e�s�s�o�r� �o�f� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s� 
�N�o�r�f�o�l�k� �S�t�a�t�e� �U�n�i�v�e�r�s�i�t�y� 
�2�4�0�1� �C�o�r�p�r�e�w� �A�v�e�n�u�e� 
�N�o�r�f�o�l�k�,� �V�i�r�g�i�n�i�a� �2�3�5�0�4� 

�D�r�.� �A�r�v�i�d� �V�a�n� �D�y�k�e� 
�C�u�r�r�i�c�u�l�u�m� �S�p�e�c�i�a�l�i�s�t� 
�I�n�d�u�s�t�r�i�a�l� �A�r�t�s� �E�d�u�c�a�t�i�o�n� 
�V�i�r�g�i�n�i�a� �S�t�a�t�e� �U�n�i�v�e�r�s�i�t�y� 
�P�o�s�t� �O�f�f�i�c�e� �B�o�x� �2�6�1� 
�P�e�t�e�r�s�b�u�r�g�,� �V�i�r�g�i�n�i�a� �2�3�8�0�3� 

�M�r�.� �A�.� �E�.� �H�a�r�r�i�n�g�t�o�n� 
�A�s�s�o�c�i�a�t�e� �P�r�o�f�e�s�s�o�r� �o�f� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s� 
�S�p�e�c�i�a�l�i�s�t� �i�n� �S�a�f�e�t�y� 
�N�o�r�t�h� �E�a�s�t� �M�i�s�s�o�u�r�i� �S�t�a�t�e� �U�n�i�v�e�r�s�i�t�y� 
�K�i�r�k�s�v�i�l�l�e�,� �M�i�s�s�o�u�r�i� �6�3�5�0�1� 

�M�r�.� �R�a�y�f�o�r�d� �H�a�r�r�i�s� 
�A�s�s�o�c�i�a�t�e� �P�r�o�f�e�s�s�o�r� �o�f� �I�n�d�u�s�t�r�i�a�l� �A�r�t�s� �E�d�u�c�a�t�i�o�n� 
�V�i�r�g�i�n�i�a� �S�t�a�t�e� �U�n�i�v�e�r�s�i�t�y� 
�P�e�t�e�r�s�b�u�r�g�,� �V�i�r�g�i�n�i�a� �2�3�8�0�3



�1�0�0� 

�M�r�.� �T�h�o�m�a�s� �A�.� �H�u�g�h�e�s�,� �J�r�.� 
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�N�O�R�F�O�L�K�,� �V�I�R�G�I�N�I�A� �2�3�5�0�4� 

�M�a�r�c�h� �8�,� �1�9�7�9� 

�I� �a�m� �i�n� �t�h�e� �p�r�o�c�e�s�s� �o�f� �d�e�v�e�l�o�p�i�n�g� �a� �s�t�u�d�y� �o�f� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� 
�b�e�t�w�e�e�n� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s� �a�n�d� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� �o�f� �s�e�c�o�n�d�a�r�y� 
�s�c�h�o�o�l� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �t�e�a�c�h�e�r�s� �i�n� �V�i�r�g�i�n�i�a�.� 

�A� �t�w�o�-�p�a�r�t� �q�u�e�s�t�i�o�n�n�a�i�r�e� �h�a�s� �b�e�e�n� �d�e�v�e�l�o�p�e�d� �f�o�r� �u�s�e� �a�s� �a� �s�u�r�v�e�y� 
�i�n�s�t�r�u�m�e�n�t�.� �I�n� �o�r�d�e�r� �t�o� �m�a�k�e� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e� �t�h�e� �b�e�s�t� �p�o�s�s�i�b�l�e�,� �I� 
�a�m� �a�s�k�i�n�g� �s�e�l�e�c�t�e�d� �e�x�p�e�r�t�s� �i�n� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �a�n�d� �i�n� �s�a�f�e�t�y� �t�o� �e�x�a�m�i�n�e� 
�i�t� �a�n�d� �g�i�v�e� �m�e� �f�e�e�d�b�a�c�k� �o�n� �s�u�g�g�e�s�t�e�d� �i�m�p�r�o�v�e�m�e�n�t�s�.� �Y�o�u� �h�a�v�e� �b�e�e�n� 
�i�d�e�n�t�i�f�i�e�d� �a�s� �a� �p�e�r�s�o�n� �w�h�o�s�e� �i�n�p�u�t� �w�o�u�l�d� �b�e� �m�o�s�t� �v�a�l�u�a�b�l�e� �t�o� �t�h�i�s� 
�s�t�u�d�y�,� �a�n�d� �I� �s�o�l�i�c�i�t� �y�o�u�r� �a�s�s�i�s�t�a�n�c�e�.� 

�E�n�c�l�o�s�e�d� �i�s� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e�.� �P�l�e�a�s�e� �c�h�e�c�k� �e�a�c�h� �i�t�e�m� �f�o�r� 
�c�l�a�r�i�t�y� �a�n�d� �f�r�e�e�d�o�m� �f�r�o�m� �a�m�b�i�g�u�i�t�i�e�s�.� �A�l�s�o�,� �p�l�e�a�s�e� �c�h�e�c�k� �t�h�e� �t�o�t�a�l� 
�q�u�e�s�t�i�o�n�n�a�i�r�e� �f�o�r� �c�o�v�e�r�a�g�e� �o�f� �t�h�e� �t�o�p�i�c�.� 

�P�l�e�a�s�e� �p�l�a�c�e� �a� �(� �)� �b�y� �e�a�c�h� �i�t�e�m� �i�f� �y�o�u� �f�e�e�l� �i�t� �i�s� �a� �g�o�o�d� �o�n�e�.� 
�F�o�r� �i�t�e�m�s� �w�h�i�c�h� �n�e�e�d� �a�d�d�i�t�i�o�n�a�l� �w�o�r�k�,� �p�l�e�a�s�e� �m�a�k�e� �t�h�e� �n�o�t�a�t�i�o�n�s� �a�n�d�/�o�r� 
�c�o�r�r�e�c�t�i�o�n�s�.� 
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�A� �s�t�a�m�p�e�d� �s�e�l�f�-�a�d�d�r�e�s�s�e�d� �e�n�v�e�l�o�p�e� �i�s� �e�n�c�l�o�s�e�d� �f�o�r� �t�h�e� �r�e�t�u�r�n� 
�m�a�i�l�i�n�g�.� 

�T�h�a�n�k� �y�o�u� �v�e�r�y� �m�u�c�h� �f�o�r� �y�o�u�r� �a�t�t�e�n�t�i�o�n� �t�o� �t�h�i�s� �s�t�u�d�y�.� 
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�A� �f�e�w� �w�e�e�k�s� �a�g�o� �I� �r�e�q�u�e�s�t�e�d� �y�o�u�r� �a�s�s�i�s�t�a�n�c�e� �i�n� �v�a�l�i�d�a�t�i�n�g� �a�n� 
�i�n�s�t�r�u�m�e�n�t� �w�h�i�c�h� �I� �a�m� �d�e�v�e�l�o�p�i�n�g� �t�o� �s�t�u�d�y� �s�a�f�e�t�y� �a�t�t�i�t�u�d�e�s� �a�n�d� �i�n�s�t�r�u�c�-� 
�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s� �o�f� �i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �t�e�a�c�h�e�r�s�.� �T�h�e� �r�e�s�p�o�n�s�e� �w�h�i�c�h� �I�L� 
�r�e�c�e�i�v�e�d� �w�a�s� �v�e�r�y� �h�e�l�p�f�u�l�.� 

�I�n� �k�e�e�p�i�n�g� �w�i�t�h� �t�h�e� �f�e�e�d�b�a�c�k� �w�h�i�c�h� �I� �r�e�c�e�i�v�e�d� �f�r�o�m� �t�h�e� �p�a�n�e�l�,� �I� 
�h�a�v�e� �r�e�v�i�s�e�d� �t�h�e� �i�n�s�t�r�u�m�e�n�t�.� �I� �n�e�e�d� �t�o� �c�a�l�l� �u�p�o�n� �y�o�u� �a�g�a�i�n� �f�o�r� �y�o�u�r� 
�r�e�a�c�t�i�o�n� �t�o� �t�h�e� �r�e�v�i�s�e�d� �i�n�s�t�r�u�m�e�n�t�.� 

�E�n�c�l�o�s�e�d� �i�s� �t�h�e� �t�w�o�-�p�a�r�t� �i�n�v�e�n�t�o�r�y� �a�n�d� �a�n� �I�n�s�t�r�u�m�e�n�t� �C�o�n�t�e�n�t� 
�V�a�l�i�d�a�t�i�o�n� �S�h�e�e�t�.� �P�l�e�a�s�e� �c�h�e�c�k� �e�a�c�h� �i�t�e�m� �o�f� �t�h�e� �i�n�v�e�n�t�o�r�y� �f�o�r� �c�l�a�r�i�t�y� 
�a�n�d� �f�r�e�e�d�o�m� �f�r�o�m� �a�m�b�i�g�u�i�t�i�e�s�.� �A�l�s�o�,� �p�l�e�a�s�e� �c�h�e�c�k� �t�h�e� �t�o�t�a�l� �i�n�v�e�n�t�o�r�y� 
�f�o�r� �c�o�v�e�r�a�g�e� �o�f� �t�h�e� �t�o�p�i�c�.� 

�S�i�x� �q�u�e�s�t�i�o�n�s� �a�r�e� �a�s�k�e�d� �o�n� �t�h�e� �I�n�s�t�r�u�m�e�n�t� �C�o�n�t�e�n�t� �V�a�l�i�d�a�t�i�o�n� �S�h�e�e�t�.� 
�P�l�e�a�s�e� �r�e�s�p�o�n�d� �t�o� �e�a�c�h� �q�u�e�s�t�i�o�n� �a�n�d� �r�e�t�u�r�n� �t�h�e� �I�n�s�t�r�u�m�e�n�t� �C�o�n�t�e�n�t� 
�V�a�l�i�d�a�t�i�o�n� �S�h�e�e�t� �a�l�o�n�g� �w�i�t�h� �t�h�e� �i�n�v�e�n�t�o�r�y� �t�o� �m�e� �i�n� �t�h�e� �e�n�c�l�o�s�e�d� �s�e�l�f�-� 
�a�d�d�r�e�s�s�e�d� �s�t�a�m�p�e�d� �e�n�v�e�l�o�p�e�.� �N�o�t�i�c�e� �t�h�a�t� �q�u�e�s�t�i�o�n� �n�u�m�b�e�r� �s�i�x� �r�e�q�u�e�s�t�s� 
�y�o�u�r� �r�e�a�c�t�i�o�n� �t�o� �t�h�e� �a�t�t�i�t�u�d�e� �i�n�v�e�n�t�o�r�y� �i�n� �t�e�r�m�s� �o�f� �n�e�g�a�t�i�v�e� �(�-�)� �o�r� 
�p�o�s�i�t�i�v�e� �(�+�)� �d�i�r�e�c�t�i�o�n� �o�f� �e�a�c�h� �o�f� �t�h�e� �s�t�a�t�e�m�e�n�t�s�.� 

�I�t� �i�s� �n�o�t� �n�e�c�e�s�s�a�r�y� �f�o�r� �y�o�u� �t�o� �c�o�m�p�l�e�t�e� �t�h�e� �f�o�u�r� �p�a�r�t� �s�c�a�l�e� �o�n� 
�t�h�e� �i�n�v�e�n�t�o�r�y�.� 

�I� �c�e�r�t�a�i�n�l�y� �w�a�n�t� �t�o� �t�h�a�n�k� �y�o�u� �f�o�r� �t�a�k�i�n�g� �t�i�m�e� �t�o� �p�a�r�t�i�c�i�p�a�t�e� �i�n� 
�t�h�i�s� �r�e�s�e�a�r�c�h� �p�r�o�j�e�c�t�.� �I� �w�i�l�l� �s�e�n�d� �t�o� �y�o�u� �c�o�p�i�e�s� �o�f� �t�h�e� �r�e�s�u�l�t�s� �o�f� 
�t�h�e� �s�t�u�d�y� �w�h�e�n� �i�t� �i�s� �c�o�m�p�l�e�t�e�d�.� 

�T�h�a�n�k� �y�o�u� �v�e�r�y� �m�u�c�h�.� 

�V�e�r�y� �t�r�u�l�y� �y�o�u�r�s�,� 

�J�a�c�k� �P�.� �W�i�t�t�y� 
�G�r�a�d�u�a�t�e� �S�t�u�d�e�n�t�,� �V�P�I� �&� �S�U
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�1�0�4� 

�S�A�F�E�T�Y� �A�T�T�I�T�U�D�E�S� �A�N�D� �I�N�S�T�R�U�C�T�I�O�N�A�L� 
�P�R�A�C�T�I�C�E�S� �S�T�U�D�Y� 

�I�n�s�t�r�u�m�e�n�t� �C�o�n�t�e�n�t� �V�a�l�i�d�a�t�i�o�n� �S�h�e�e�t� 

�S�a�f�e�t�y� �A�t�t�i�t�u�d�e�s� �I�n�v�e�n�t�o�r�y� 

�D�i�r�e�c�t�i�o�n�s�:� �A�f�t�e�r� �r�e�a�d�i�n�g� �t�h�e� �S�a�f�e�t�y� �A�t�t�i�t�u�d�e� �I�n�v�e�n�t�o�r�y�,� 
�p�l�e�a�s�e� �a�n�s�w�e�r� �t�h�e� �q�u�e�s�t�i�o�n�s� �b�e�l�o�w� �b�y� �c�i�r�c�l�i�n�g� �y�e�s� �o�r� �n�o�.� 

�Y�e�s� �N�o� �1�.� �A�r�e� �t�h�e� �i�t�e�m�s� �p�r�o�p�e�r�l�y� �c�a�t�e�g�o�r�i�z�e�d�?� 
�I�f� �n�o�,� �p�l�e�a�s�e� �i�n�d�i�c�a�t�e� �s�u�g�g�e�s�t�e�d� �c�h�a�n�g�e�s�.� 

�Y�e�s� �N�o� �2�.� �A�r�e� �t�h�e� �i�t�e�m�s� �i�n� �e�a�c�h� �c�a�t�e�g�o�r�y� �r�e�p�r�e�s�e�n�t�a�t�i�v�e� 
�o�f� �t�h�e� �c�a�t�e�g�o�r�y�?� 
�I�f� �n�o�,� �p�l�e�a�s�e� �i�n�d�i�c�a�t�e� �c�h�a�n�g�e�s� �b�y� �w�r�i�t�i�n�g� �o�n� 
�t�h�e� �i�n�v�e�n�t�o�r�y�.� 

�Y�e�s� �N�o� �3�.� �A�r�e� �t�h�e�r�e� �i�t�e�m�s� �w�h�i�c�h� �s�h�o�u�l�d� �b�e� �a�d�d�e�d�?� 
�I�f� �y�e�s�,� �p�l�e�a�s�e� �w�r�i�t�e� �i�t�e�m�s� �o�n� �b�a�c�k� �o�f� �i�n�v�e�n�t�o�r�y�.� 

�Y�e�s� �N�o� �4�.� �A�r�e� �t�h�e� �s�t�a�t�e�m�e�n�t�s� �u�n�d�e�r�s�t�a�n�d�a�b�l�e� �t�o� �t�e�a�c�h�e�r�s�?� 
�I�f� �n�o�,� �p�l�e�a�s�e� �i�n�d�i�c�a�t�e� �s�u�g�g�e�s�t�e�d� �c�h�a�n�g�e�s� �b�y� 
�w�r�i�t�i�n�g� �o�n� �t�h�e� �i�n�v�e�n�t�o�r�y�.� 

�Y�e�s� �N�o�.� �5�.� �D�o�e�s� �e�a�c�h� �s�t�a�t�e�m�e�n�t� �r�e�p�r�e�s�e�n�t� �o�n�l�y� �o�n�e� �c�o�n�c�e�p�t�?� 
�I�f� �n�o�,� �p�l�e�a�s�e� �i�n�d�i�c�a�t�e� �s�u�g�g�e�s�t�e�d� �c�h�a�n�g�e�s� �b�y� 
�w�r�i�t�i�n�g� �o�n� �t�h�e� �i�n�v�e�n�t�o�r�y�.� 

�D�i�r�e�c�t�i�o�n�s�:� �Y�o�u�r� �o�p�i�n�i�o�n� �o�n� �t�h�e� �p�o�s�i�t�i�v�e� �o�r� �n�e�g�a�t�i�v�e� �d�i�r�e�c�t�i�o�n� 
�o�f� �e�a�c�h� �s�t�a�t�e�m�e�n�t� �i�s� �n�e�e�d�e�d� �t�o� �h�e�l�p� �v�a�l�i�d�a�t�e� �t�h�e� �s�c�o�r�i�n�g� �p�r�o�-� 
�c�e�d�u�r�e� �a�n�d� �k�e�y� �w�h�i�c�h� �I� �h�a�v�e� �e�s�t�a�b�l�i�s�h�e�d� �f�o�r� �e�a�c�h� �i�n�v�e�n�t�o�r�y�.� 

�P�l�e�a�s�e� �g�i�v�e� �y�o�u�r� �o�p�i�n�i�o�n� �a�s� �t�o� �w�h�e�t�h�e�r� �e�a�c�h� �s�t�a�t�e�m�e�n�t� �r�e�f�l�e�c�t�s� 
�a� �p�o�s�i�t�i�v�e� �a�t�t�i�t�u�d�e� �o�r� �a� �n�e�g�a�t�i�v�e� �a�t�t�i�t�u�d�e�.� �U�s�e� �t�h�e� �s�y�m�b�o�l�s� 
�p�r�e�c�e�e�d�i�n�g� �e�a�c�h� �s�t�a�t�e�m�e�n�t� �o�n� �t�h�e� �i�n�v�e�n�t�o�r�y� �t�o� �g�i�v�e� �y�o�u�r� �o�p�i�n�i�o�n�.� 
�D�r�a�w� �a� �c�i�r�c�l�e� �a�r�o�u�n�d� �"�+�"� �i�f� �y�o�u� �t�h�i�n�k� �t�h�e� �s�t�a�t�e�m�e�n�t� �i�s� �f�a�v�o�r�a�b�l�e� 
�t�o�w�a�r�d� �s�a�f�e�t�y�.� �D�r�a�w� �a� �c�i�r�c�l�e� �a�r�o�u�n�d� �"�-�"� �i�f� �y�o�u� �t�h�i�n�k� �t�h�e� �s�t�a�t�e�-� 
�m�e�n�t� �i�s� �u�n�f�a�v�o�r�a�b�l�e� �t�o�w�a�r�d� �s�a�f�e�t�y�.� �A�n�y� �a�d�d�i�t�i�o�n�a�l� �c�o�m�m�e�n�t�s� �y�o�u� 
�g�i�v�e� �m�e� �w�i�l�l� �b�e� �g�r�e�a�t�l�y� �a�p�p�r�e�c�i�a�t�e�d�.


