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ABSTRACT

-University Bacealaureate Curricalum Analysis for Safety and Health
[s1 The United States of America (USA)
Toward A Model University Baccalaureate Curriculum

The goal of this research was 1o determing a mode! safety and health
baccalaureate curriculum. A secondary targel was to ascertain if safety and health
practitioners and safety and health educators would concur on course offerings.

To simplify this study effost, a search of literature was conducted on the
Cccupational Safety and Health field. There were no in-depth studies of this type for
such a general population; therefore no instrument was available for this study. The
perusal of literature indicated that most such studies had been conducted using a
more specific target group of subjects. That is, faculties or former students of a
particutar university, one was completed on only certified safety professionals
(CSP), or members‘; ..I(.Jf the National Safety Managiers Society (NSMS) and the like.
This study included most geographical areas of the United States of America and
thus faculties and former students from many universities.

First, it was necessary to determine the competency required for a successful
career in Occupational Safety and Health. Second, devise a survey instrument to
collect the competency information to function well in this area and essential to the
development of a curricula questionnaire.

Directories used to select expert subjects to serve as judges for this research

included the American Society of Safety Engineers (ASSE), American Iadustrial



Hygiene Association (AIIA), National Safety Council, Business and Industry
Division (NSC/R&1), and the World Salety Organization {WSO).

. Since the Defphi technique was being used, a pilol study was employed to
calleet information from a selected group of praciitioners and educators. This
information served as the basis for creating a survey instrument that was mailed to
489 health and safety practitioners and educators. A total of 355 or 72 per cent of the
surveys were returned. Eighteen surveys were undelivered for various reasons, with
a total of 337 usable surveys, of this populatien list responding to the survey ranking
the importance of the courses.

The data from the returned surveys were analyzed by several different

methods suggesting:

(1) There was a preference for certain core, elective and
preparaiory courses.

(2) There were some significant differences of the responding
safety practitioners and safety educators.

(3) There was no evidence of non-respendent bias for the total
group; however, considering only the safety practitioners
there was some evidence of regional bias.

These analyses facilitated the recommendations that certain course
offerings be required for:
(N a core curricula,
@) particular preparatery courses and

) a choice from several electives course listings.
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CHAPTER ONIE

INTRODUCTION

Safery, being o multidisciplinary subject, presents a major problem for
planners of a university satety and health curriculum. A dilemima exists since there
is a variety of seemingly appropriate courses to pravide ihe knowledge and skill
required to successtully function as a safcrs and health practitioner. An essential part
of devising a safety and health wurriculum is 10 determine the activities of a safety
professional. At first glance this would appear to be an easy task; yet, another
quandary. The role of a safety prolessional is dynamic. It is not as simple as locating
a universal job description and using that information. The characteristics of the
position changes with time, as well as with size, expectations, culture and purpose of
the organization.

Job descriptions, for safety professionals, do share some common features. A
composite of several major enterprises indicate that all expected the safety
practitioner to;

¢ audit safety and health standards for deviations

4 perform safety and health inspections or surveys

¢ assist with writing safety practices

¢ recommend safety devices and personal protective equipment

+ investipate accidents

# assist with safety training

+ promotion of the safety program

# assist with workers’ compensation, and



¢ maintain a safety and health record keeping system,
Most of these functions have been in use for many years and are still appropriate
loday. According to the Professional Safety Journal of ASSE (September 2000)
“The changes-moving trom a subject-based to i task-based structure-are based on
changes in professional safety praclice, which were revealed by an extensive

validation study conducted by BCSP.™
Background of the Study

"For many years the USA safety and health operation was, more or less helter-skelter.
Safety poals were disorganized resulting in an enigmatic safety function, This was
especially true for the education and training process of the safety profession. Prior
to the 1970s, on the whale, safety was learned with on-the-job training, It is not
coincidental, that this change came about in the 1970s, since this was the period for
the enactment of the Occupational Safety and Health Act (OSHA«t). The passage of
the OSHAct abated some of the confusion as it gave some direction and putpose for
safety activities,

Over ane-quarter of a century ago the modern day safety and health
curriculum for a baccalaureate degree was founded in the United States of America
(USA}. The National Institute of Qccupational Safety and Health (NIOSH) funded a
grant to determine the type of knowledge and skills required for serving the
professian. Texas A&M University, the American Society of Safety Engineers
(ASSE) and NIOSH cooperated in this research endeavor to discover the

information most appropriate for USA. safety practitioners, This effort was



e

I’y
performed during the 1970s time period and subsequently a curriculum was
recommended.
According to a nationwide survey of the O ccupational Safety and Health

Workforce, (1978) :

The Occupational Safety and Health Act of 1970 {Public [.aw 91-396
declares it 1o be Congress™ purpose and policy:

.+.10 assure so far as possible every working man and woman in the

Nation safe and healthful working conditions and to preserve our

human resources ....by providing for training programs to increase

the number and competence of personnel engaged in the field of

occupational safety and health, ...

Section 21 {a) of the Act further states that :

The Secretary..,shalt conduct, directly or by grants and contracts

(1) education programs to provide an adequate supply of qualified

persennel to carry out the purpose of this Act ... (OSHAct, p.))

Following this major mandate of section 21 {a} of the Act many USA
colleges and universities initiated degree programs in occupational safety and health.
Previous to OSHAct in 1970 most USA schools only offered degrees with a traffic
safety emphasis. Prior to 1970 many safety practitioners were recruited from the
ranks mainly from maintenance personnel, A large number of these promoted
practitioners had been implementing guarding techniques to prevent pinch-point
injuries. Another major group came from the engineering profession. They, too, had
been instrumental in machine guarding as well as other focal points of safety, for
example chemical, electrical, or mechanical installations and operations. Yet another
group that did safety inspections came from production personne!l. These production

people learned some safety and progressed into the safety position. Organizations

that had occupational safety and health nurses on site were also used to do some of



the safety work, such as accident reponting, accident investigation and workers'
cumpensation.
Significance of the Study

Early safely practitioners, taking inlo account all possible consequences,
pertormed rather well despite the fact they had no formal safety education. Main
stated (1999, p.50) “currently, at major USA universities, less than twenty percent
(20%}) of engineering students take a safety course,” although a number of students
elect a safety profession. Also, a few USA organizations still recruit safety personnel
from the beller technicians and operators ar;'\i'ong the ranks, Therefore, lacking any
formal safety education, it was and is difficult for them to perform well in many of
the functions of a safety practitioner. For example, communications were and are
hindered since very little familiarity with the safety terminology. During those
premature year’s safety was considered, in many organizations, z “dead-end”
position, Existence in safety was considered non-promotable because it was so
specialized. Thus the safety profession was handicapped in their recruiting efforts
for strong personnel, Early safety practitioners did net understand the impertance of
the bottom line. In fact, profit and loss was almost like a foreign language to many
of these practitioners, Consequently, they were unable to persuade top management
to adequately fund safety programs.

A sound occupational safety and health performance improves the quality of
life, Employees are able to do the recreational activities away from the job and with
family members. These are advantages to employees since they are healthier and
able to participate more fully in life’s activities. When an employee suffers an injury

they are unable to participate in activities and events such as golf, running or riding



.abike. The profit margin of the employer is enhanced by a healthier well-trained
employee's performance. 'I']u::pluhlic bencfits from a less expensive better quality
product. [t may be inferred that a strong and viable occupational safety and health
progrant appears to be desirable. In order 1o achieve an occupational safety and
health program it is essential to provide the structure for accomplishing the geal. A
well-planned university and college safety and health curriculum would take a major
step in providing a resource for the safety function,

Passage of the OSHAct created rapid and often uncor...trolled prowth of safety
programs throughout the country. According to Montgomery (1983), Orn(1982)
suggested “areas of concern to be addressed were academic curriculum, and the
presentation of courses displayed a wide variety of approaches from school to
schaol. Course content may not be alike even though course titles are the same.”
Orn goes on to state the lack of laboratory equipment and materials limit the ability
to present important information, as well as the demonstration of monitoring
devices.

Montgomery (1983) goes on to say Specht and Graves (1981) state industry
desires a safety practitioner to have in-depth-practical experience moving directly”
into an industrial setting and be immediately functional. Academia being limited
with the amount of credit hours can not always meet these requirements, and feels a
reevaluation of the academia structure is required from time to time (p 3). Industry
and academia afike realize products and services change therefore a need exists for
reevaluation of the safety field and a practitioner’s position.

Examination of the safety curriculum indicates that the general safety

practitioner should be able to perform:



» Inspecting and appraising unsafe conditions and practices

Establishment of hazard contral policies

initiating, managing and counseling others on hazerd contral methods,
*  Measurement and auditing #f the safety performance (Laing 1992, p.80).

The madern accupational satety and health field has provided colleges and
Iuni\'ersities with an oppartunity lor growth, Due to safety and health legislation,
technology, changtng cultures and the like, more safety praclitioners are required.
Also, today's sal_fety practitioner needs an organized knowledge base, since the
information base is constantly undergoing changes and becorning more complex.

The quantity and quality of information required for a successful safety practice
furnishes a body of knowledge adaptable 1o a college curriculum. This curricuium is

dynamic and requires evaluation periodically.

Purpose of the Study
The objective of this study is to ascertain if a model safety and heath
- curriculum standard, in the USA, is achievable, These curriculum standards are to
define the minimum academic requirements for persons entering the safety
profession, A second abjective is to determine if the educators and practitioners

agree onthe choice of a curriculum.

Definition of Terms
The following terms are identified in order to give a better understanding of’

the purposes and procedures of this study.
iz
Box-and-Whisker Plot: A diagram that summarizes data using the median, the
upper and lower quartiles, and the extreme values. A
box is drawn around the quartile value and the




Critical Incidents:
Curriculuny:

Delphi Technique:

Educator;

Knowledye:

Likert Scale:

Professional
Core Courses;

Quartile:

RIDIT Analysis:

Safety Engineer:

Safety Manager:

Safety Practitioner:

whiskers extend [rom cach quartile to the extreme data
points,

Method of gathering information from study
participants of specific incidents and behaviors related
10 the matter under investigation,

All of'1he courses, collectively offered in a school or
college, qualifications in a major ficld of study.

A panel of experts is asked to ¢omplete a series of
questionnaires. The information solicited in the
instruments typically are opinions, predictions or
judgments of a specific topic.

A person whose work is to educate others. A person
referred to in this study that teaches safety and heaith
at a college or university.

Understanding, judgement, information, and wisdorm.

Summated rating scale, respondents are asked 1o
indicate their degree of agreement or disagreement.

Having to <o with the administration of a function. Fer
example managing, directing or supervising,

Develop the basic knowledge and skills of a safety
professional, in this study cccupational safety and
health,

Quarters of the data when they are arranged in order.

Relative to an Tdentified Distribution. A technique
used for treating ordinal data.

Individuals who through education, licensing and or
experience, apply scientific principles to the control of
environments for the purpose of protecting people,
property and the environment.

The individual responsible for establishing and
maintaining the safety organization and its activities in
an enterprise.

Practitioners are concerned with preventing neediess
deaths and injuries of workers. A person who practices



a profession, in this study of occupational safety and
health.

SAS; Statistical Analysis System. Compuiterized statistical
package for analyzing data.

Scope: Range of perceplion or understanding,

Skill: Proficiency resulting from training, practice etcetera.

Technical: ' Having to do with the practical, industrial, or

mechanical arts or the applied sciences for example
engineering or technicians.

Assumptions
For the purpose of this study it was assumed that:
1. The sample wes representative of the population of educatars teaching in the
occupational health and safety field,
2. The sample was representative of the population of practitioners
working in the occupational health and safety field.
3 Occupational health and safety is synonymeus with occupational safety and

health,

Research Questions

The following research questions were tested by this study:
1. Will a model safety and health baccalaureate curricubum emerge?

2. Will safety educators and safety practitioners agree on course offerings?



CHAPTER TWO
REVIEW OF LITERATURE

Background

“At the beginning of the 1wentieth century, in the USA, the occupational
accident and illness record was horrific. As mass production developed “new
methods of organizing work and new industries appeared quickly, exacling a grim
toll on workers' health and safety” (Laing, 1992 p.22}. There were a shocking
number of injuries, illnesses, and deaths annually caused by the warkplace
conditions and activities. Such a situ_z!t__ign was unacceptable to thinking citizenry and
thus politically unacceptable. :

As a result of this state of affairs, efforts were initiated to correct this
predicament. One of the early solutions offered, for this unacceptable problem, was: |
legislation in the form of workers’ compensation. The first effective workers’
compensation law was enacted by congress for federal employees and served as a
precedent for state laws to follow. However it was not until 1911, that the first
effective state workers’ compensation was enacted (Laing, 1992, p.6).

Ne:t non-profit organizations, such as National Safety Council (NSC) and the
American Society of Safety Engineers (ASSE), joined this worthy crusade to
improve workplace safety, The work by non-profit organizations was vital, then and
now, in achieving and continually updating occupational safety and health goals,
Most of the safety experts, past and present, belong to such organizations. Through
publications of these experts, still referenced today, improvements in occupational

safety and health efforts continue.



The primary objective of this research is to determine if 2 model safety and
healih curriculum could be achieved. In order to accomplish this purpose it is
importaat to ascertain the knowledge and skills necessary 1o prcpur:c. for perlormance
by practittoners in this arca. The functions of this position would certainly be useful
in deciding 1he competency required for a solid performance. In fact, 1o solve this
curriculum quandary it is essential to be aware of the 1ype of information required to
successfully praclice as a safety and health practitioner.

Currently in the USA, there is a dilemma among safety and health educators
regarding the types of courses o be offered in a safety and health curriculum. In
most respects the curriculum, being oﬁ:._‘_cred, was initiated approximately a quanier of
a century ago and is primarily teéhnicaji and of a prescriptive nature. Much of the

present day faculties are of the opinion that it is beyond the iime for a revision.

Functions and Cusricula Requirements

To be able to develop an occupational safety and health curriculum, functions
of the safety position arc essential. A variety of different viewpoints exist, by safety
experts, on the functions of safety personnel. The following describes a
representative sample of these safety experts’ outlook, at different time periods.

From 1920 to 1970, Throughout the last three-quarters of the twenticth century
leading safety authorities have supperted each other, to a major degree, on the basic

functions of a safety practitioner. They appear to concur that these activities include:

»

v Inspecting and appraising unsafe conditions and practices,
¥ Establishment of hazard control policies,

v Initiating, managing, and counseling others on hazard control methods,

10



¥ Measurement and auditing of the safety performance (Laing, p.80)
In the carly part of the twentieth century, at least during the first quarler, much of the
activitiss of vecupational safety personnel was focused on unsafe conditions As
described by one safety expert of that pericd, safety practitioners should possess
adequate mechanical and work nrocess information 1o assist in working with design
and facility engineers, It was further recommended that an acquaimance of various
other engineering disciplines would be beneficial. However, in a surprising
departure from the technical field, il was also suggested that familiarity in legal
aspects, statistics, human anatomy, psychology, training techniques, workers’
compensation and communication would be helpful (Lange,1922).

The theme of unsafe conditions was continued in an accident prevention book
first published in 1931, Heinrich, a leading safety authority, indicated that the duties
of the safety practitioner (safety engineer) included regular inspections of the
workplace for unsafe conditions and unsafe practices of employees. It was further
sugpested that the safety engineer be expected to make recommendations {or
improvement of safety, to partticipate in safety training of all employees and 10 be a
consuliant to higher executives (Heinrich, 1950, pp. 45-46). Heinrich established
many of the early safety standards in the USA and is recognized as the “father of
occupational safety.”

The functions of the safety practitioner, known by several other names,
involve many activities. Specifically and succinetly stated it entails; "investigation,
research, and analysis of accident and health problem; invention and design of
physical means of preventing accidents and occupational iifnesses; and the

development and direction of educational programs designed to create and maintain
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safety awareness al every level of 1he organization” (DeReamer, 1958, pp.320-328).
I was, also, suggested tha the safety function, many times, included oss contrel or
a potpourri of other activities.

The definition ol the safely position may vary, as it is pereeived by diverse .
interest groups. Thus the safety function will change with the perception of the
position. An essential part of the safety engineering role “is the reduction of losses
resulting from accidents and industrial diseases” of the working environment, This is
a sound; however, limited definition. The major skills, stated, in general terms, to
perform the duties, as described for this position, are “analysis, interpretation, and
communications” (Rockwell, 1962, pp.16-19).

During the 1960s a project was initiated, with the approval and support of the
ASSE, to enhance the image of the safety profession. The successful mission of this
undertaking was divided into three (3} parts:

« First, describe the scope and functions of the safety profession.

s Second, devise a formal educational system for the preparation of
safety personnel.

» Third, develop a certification program (Tarrants, 1963).

The first and third goals were accomplished in the 1960s; however the second
goal was not completed until the 1980s. The end result of the first goal was an
explicit deseription of the scope and functions of the safety practitioner, which was
first completed in 1963 and revised in 1994. The end product of the second goal was
a suggested curriculum for the education of g safety practitioner, This task is
continually under going revision and is at the center of constant controversy. The
nature of the safety position continues to be decmt;d engineering by some and

managerial by others. Consequently it is difficult for educators to focus on a
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standard curricula. The completion of the third goal resulted in an aceredited
accreditation process. It toa, is controversial and under constam revision 1o keep
abreast of the times. The acereditation process has beea criticized as having o
many enginecring type courses required for a school to be accredited. Recently the
accreditation process has gone through a review and expects to make changes in
2001, moving from a “subject-based” to a "task-based” siructure (Trebswerher p.3).
From_L970 to_1990. Prior to implementation of the Occupational Safety and

Health Act {OSHAct 1970) safety goals were disorganized resulting in an enigmatic
safety function. The passage of the OSHAct abated some of the confusion as it gave
some direction and purpose for safety activities. This also gave occupational safety
and health curricula developers direction and requirements of what the industry
needed.

The Occupational Safety and Health Act of 1970 (Public Law %1-956

deciares it to be Congress’ Purpose and policy: ...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...by

providing for training programs 1o increase the number and competence
of personnel engaged in the field of occupational safety and health. .

Section 21(a) of the Act further states that:

The Secretary....shall conduct, directly or by grants and contracts
education programs to provide an adequate supply of qualified
personnel to carry out the purpose of this Act... (OSHAct, 1970). i

Marcum (1973) suggested a suitable list of subject matter for an academic
safety and health discipline; “safety philosophy; accident phenomena; safety

practices; protective considerations; pragram elements; safety appraisal; and



supporting fields such as behavioral and engineering science as well as medical and
public health relationships™ (Widner, 1973, p.201). Such a general listing centainly
provides the needed loundation for safety subject matter organization. The body of
kl.mwlcdgc and skills is boah extensive and varied. ‘The listing needs to be broken
down into specifics allowing safety educators and safety students to determine needs
and areas of'interest.

A research project was conducted in an ¢ffort te determine the type of material
to be included in a safety curriculum for American higher education. The
participants for this study were selected from the National Safety Management
Society {(NSMS) membership. One chief finding was that “safety practitioners would
progressively utilize more and more communicaticns skills and sophisticated
managetial techniques” {Ferry, 1973, pp.49-89). These findings could be suspect
since the NSMS would be predisposed toward a management sclution.

Much of the discord, among safety personnel, is disagreement or absence of
harmony that is the result of two different philosophies, technical and managerial.
The center of controversy is primarily among safety experts that believe techmical
knowledge is more impontant and ancther group that thinks management is the best
source of knowledge to practice safety. Tie technical group prefers to refer to the
safety practitioner as safety engineer whilc the management group prefers the title
safety manager. "The safety engineer is concerned with the world of hardware,
mathematics, and the physical sciences whereas the safety manager is concerned
with the science of getting things done through others™ (LeClerg, 1975, p.1-2).
Technical and managerial concerns are decisions the developers of curricula, as well

as safety students are encountering.
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According to another salety expert Margalis {1975} organizational guidelines
for promating and encouraging a sound safety performance is “concerned with
principles of management and organization, which are the bases for a safe working
environment " There are many examples of engineering salutions to accident
problems that faited because they did nat consider the individual. Engineers
developed safety measures on equipment such as two hand punch press buttons and
failed to appreciate factors of whether an operator would seck to sabotage it. All
these factors are human elements, the psychological factor in accident causation.
This addressed the need for curricula developers 10 consider management and the
behavioral sciences {pp.3-39}. Margolis’ approach further breadens the curriculum
issue on what courses are needed.

According to Brown {1976) " Although specialized functions must be
petformed by staff personnel the ultimate authority and respensibility for safety of
the work force must rest with their immediate supervisors™ (p.33). For the safety
function to be effective, it is necessary to have clear lines of responsibility and
authority between staff and line personnel. Safety will not be effective if organized
as a separate function. In summarizing a second management strategry, Brown points
out, “staff safety personnel are responsible for identifying hazards with respect to
standards, and for implementing special countermeasures beyond the normal
operational countermeasures required by day-to-day operations” {p.34). Brown goes
on to say that communication and budgeting skills are essential for safety personnel.

Helberg discussing “Management Involvement For Safety Engineers,” first
appeared in the American Society of Safety Engineers Professional Journal in July

1068. The editor of Directions In Safeiy believed the message contained in this



diseussion was relevant in 1976, Helberg mentions three safety positions and
relerred to all three as safety engineers. The ini'cteniuq._:\‘;ﬁ'[om this article is although
entitled safety engineer, and certainly requiring enginecring knowledge, it is also
necessary to function as a manager for success in this position. The safety positions
discussed were |.) insurance, company safely engineer that works with company
clients, and surely reguires management skills: 2.) the corporate safely director and
safety engineer, many times part of top management; and 3.) safety engineer, found
throughout industry and obvicusly requiring managerial skills (Ferry, Weaver, 1976,
pp. 171-180).

Peterson {1978} ancther leading safety expert’s belief is the safety practitioner
functions are located in the following four major areas;

A. ldentification and appraisal of accident-and loss-producing
conditicns and practices, and the evaluation of the severity of the

accident problem.

B. Development of accident prevention and loss-control methods,
procedures and programs.

C. Communication of accident and loss-control information to those
directly involved.

1. Measurement and evaluation of the effectiveness, of the accident
and loss-control system and modifications needed to achicve
optimum results (p 43.).
From Peterson’s view applications of all or some of these functions will depend
vpan the involvement of the safety practitioners and the nature and scope of the
existing accident problem.

The safety practitioner functions in a stafF position to the line arganization.

They serve as a mentor and provide the safety moral values to the organization.
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They use their knowledge and skills to influence all levels of the line organization.
This is a sensilive position and safety practitioners have to realize this, and use this
knowledge skillfully, in dealing with line managers. This does not mean that their
mentoring is to be weakened in any way. Safety personnet should work closely with
the engineers of the organization to make surc safety is considered in the design
process. The safety position requires knowledge and skills in many disciplines and
uses this information in a consultative status to the line organization (DeReamer,
1980, pp. 337-365).

In the 19705, after ;_}_1_? enactment of the Occupational Safety and Health Act
(OSHAct), the Nation&-&ﬁétimte of Occupational Safety and Health (NIQSH)
funded a grant for an extensive study of the knowledge and skills required 1o
function as a safety and health practitioner. The information obtained from this study
resulted in additional reports regarding an academic education for safety
practitioners. The Board of Certified Salety Professionals (BCSP), in 1980, utilizing
the information attained by this study published a proposal for a Curricnla
Develapment and Examination Guidelives. This subsequently became known as
BCSP Technical Report No. One, (Vemnon 1980).

These recommendations were sustained on evaluating BCSP certification
examinations and NIOSH studies germane to the performance of safety
practitioners. The proposal was the foundation for a second report, entitled
C;rn‘cnla Gridelines for Baccalaureate Degree Pragrams in Safety, which (s
known as BCSP Technical Report No. Two. {1981). The No, Two Report was a

joint effort approved by the ASSE and BCSP,
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The satety practitioner in most orgarizalions is a generalist because of the
variety of activities required of his position. Consequently multifarious knowledge
of safety is necessary for a successful performance. The manifold amount of
information, for the safety function, is so vast it is not feasible for safety persennel
to have in-depth knowledge of all activities. Safety experts agree on the varicty of
knowledge and skills required by the safety practitioner and as a result requiring a
variety of courses to be taken at the college level. 11 is advisable for the practitioner
to continue learning since knowledge is the cudgel of safety personnel. Continuous
education is a must for this position. As Hammer (1981) stated “safety personnel
must keep informed on latest developments™ (p.101). k applies to the graduate from
a safety school as ruch as it does to a person who has educated him or herself in
safety,

The safety position serves as staff or advisory to line personnel. “The safety
practitioner may have been given the responsibility for accomplishment of specific
assignments, but the ultimate responsibility is still with the manager in control”
(Hammer, 1981, p.99). The safety practitioner has a staff function in acting as a
facilitator to line management to accomplish the goal of safety and health for the
workers. Line managers are responsible for attaining the safety and health goals. In
order to perform this responsibility top management has to provide the incentive. In
other words line management has to be given the authority to accomplish the
responsibility.

“Once management’s commitment to the goal of safety and health

is attained the safety practitioner can get to the important functions

of dealing with workers’ compensation, collecting and analyzing

statistical records, economic analyses, safety and health training,

and dealing with bath hazards and viofations of safety and health
standards”( Asfahi, 1984, p.32).

18



The safety practitioner has to provide the metivation, advice snd training 1o line
managers to achieve (e satety and health poals. 10 must not be assumed that ling
management will perform their salety and health responsibility without proper

* stimulation,

Ned K. Wallers, [rom a presentation at the ASSE Professional Development
Conference (PDC), June 1981, also appeared in professional safety, August 1983
discusses DuPont’s approach to occupational safety and health (OSH). Mr. Walters
states that OSH is a line management respansibility and that the safety practitioner
provides expertise on OSH matters, functioning from a staff position. ““ At DuPont
the chief execulive officer is viewed as the chief safety officer and is so committed
as are all other executives™ (Ferry, 1985, p.79). Ferry also states line management is
responsible for preventing occupational injuries and illnesses and are charged with
providing effective safety training for all employees. Top management talks safety

at DuPent and more importantly they walk their talk. Management can set 2 good
example for the workforce by being visible using proper personal protective
equipment when walking through the plants, Another example is not to give silent
assent to unsafe conditions or practices. This approach provides an example for all
employees to follow.

A study was conducted, by Dillon (1985, pp. 27-62) with the purpose to
determine performance expectations of corporate safety practitioners. A survey
questionnaire, using the Delphi iechnique, was sent out to “the jurors™ requesting
them to rank a list of functions essential 1o this position. A literature review was
used to develop this list of expectations, The respondents reported the following, in

order of rank, expectations:
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~F

1. Secking active support for safety function afTairs from
mnnagcmenl,

[38]

Secrving as a “consultant” 1o management for the development of
palicies and repulations; and

3. Developing safty related polices for the organization.

Based on a lack of information regarding the necessity of technical skills for this
posttion, respondents appeared to believe that managerial functions were more
important for success as a corporate safety practitioner.

According to Bird and Germain (1986) the safety practitioner should use a
management approach to safety since it is not practical to eliminate all accidents.
The management concept would provide the means to reduce injuries and all other
types of accidental losses. Bird and Germain further point out it is logical for the
modern practitioner to see the management concept since this position is concerned
with, “union activities; consumer agitation; litization, technology advancement,
workforce tummover; inflation costs for insurance; workers' compensation, and
repairs due to accidental damages; medical research; and efficient energy” (p.8).
This entire list of activities would bé best handied by a management approach.

Apain, line management is considered to have the final responsibility for the
safety activities of the workforce. This responsibility has to begin at the top lavel of
management and delegated down through hierarchy. The first level supervisor is the
vital ingredient of this process. This line manager is in constant contact with the
workers, The safety practitioner should be a member of the management team: since
they must deal with a vast amount of many different types of activities, Safety

personnel serve in a staff capacity. Practitioners are generalists since a wide range of
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knowledue is required for a successful pcrl‘urmanc'g, “Their role is to administer
safety policy, to provide technical experlise 1o train:'.supcrvisors in safety technigues,
10 conduct safety promaotion, and to keep management informed of status of the
program” (Anton, 1989, p.45). In essence the safety position is a safety consultant
to the line and other stall members of management. Their main function 1s to assist
line and olher cperating managers to perform their safety responsibilitics casier and
more efficiently.

A considerable amount and a variety of knowledge and skills is necessary for
a safety practitioner to successfully function. * The qualifications for a safety
practitioner should include (1) knowledge of hazards, safety principles and
techniques; (2} knowledge of engineering; and (3) knowledge of business
administration” (Grimaldi 1989, pp.114-115). There is a great deal of controversy
among modern safety experts as to whether a management education or an
engineering type of education best serves safety personnel. Obviously both types of
knowledge and skills would be helpful as well as knowledge and skills from a vast
number of other disciplines. Safety engineering is sometimes considered the ethir al
motivator of industrial operations. It certainly provides moral values for the
engineering profession, Seiden (1989, p.3) states “basically it is a human science
that is qualitative and practical as well as quantitative and theoretical.” Seiden goes
on to say “safety is concerned with the recognition, evaluation and control of
hazards and risks.” Safety is not only the moraj, but 2lso the most economical road
for an organization to follow for the long hanl, Safety practitioners, using cost-

benefit analysis, and working with line managers have devised ecenomical solution
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1o costly salety problem. Psychological, financial and managerial skills would
support advocates of a curriculum to include business skills.

Caltfornia 1o determine a profile of occupational safety and health professionals.
Current students and praduates of the schools’ cccupational safety and health
academic program were surveyed. The results indicated that “safety and health
professionals were fully aware of the multidimensiona! and multidisciplinary nature
of their field, They understand the need for knowledge of biology, chemistry,
physics, engineering, law, psychology, management, education, and numerous other
disciplines” (Erickson, 1991, pp. 33-34). Itis not surprising that safety practitioners
recognize the knowledge and skills required to function in the profession, since a
lack of information to perform a task is most frustrating. It was interesting to note
that they were aware of course needs to correct any dearth of such knowledge and
skills.

Safety practitioners are employed by many types of employers and perform a
variety of functions. In fact, their type of employment may very well influence the
activities for their position. They may be employed in “healthcare, insurance,
construction, manufacturing, transportation, academia, or mining” {Brauer 1992,
p.17). Thus functions may vary with their employment. Brauer also suggests “that
the functions of safety practitioners span a number of disciplines.” Furthermore; as a
discipline, “safety is distinct from, but involves elements in business and
management, engineering and technology, education and training, health and
medicine, law and government and many more” (p.17). Although the working

environment will probably influence the functions of safety personnel, there exists a
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commonality of knowledge necessary lor all safety and health practittoners {3raver,
1992, pp. 16-21), This once again reiterates the diversity of the safety position and
the need for educators to review their curriculum from time to time.

Laing, (1992 p.80} enumerated in the Accident Prevention Manual lor
Endustrial Operations Administration and Programs there are four chiel functions ol
the Professionai Safety position.

The major areas are:

A, Identification and appraisal of accident and loss producing conditions
and practices and evaluation of the severity of the accident problem.

B. Development of accident prevention and loss contrel methods,
procedures and programs,

C. Communication of accident and loss contrel information to those
directly involved.

D. Measurement and evaluation of the cffectiveness of the accident
and loss control system and the madifications needed to achieve
optimum results.
The safety professional in performing these functions, accarding 10 Laing (1992)
will draw upon specialized knowledge in both the “physical and secial sciences.” It
will be necessary to apply the principles of measurements and analysis to evaluate
safety performance. A fundamental knowledge of statistics, mathematics, physics,
chemistry, as well as a basic knowledge of engineering principles will be required
{p.80). Laing goes on to say knowledge of behavior, motivation, and
rgommunications wili be utilized. “ Knowledge of management principles as well as
the theory of business and government organization will, also, be required” (p.80).
The challenges of the future for a safety position stated by Laing as “needing a

unique and diversified type of education and training” {p.80). This again justifies
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rationale for cuntill‘;uous education by the safety practitioner as well as institutions
and educators cmlylif:inuuus monitoring of the needs of the safety profession.

A cogent slgi'cly and health curriculum would include “2l] fields of endeavor
for which the generic base is hazards. Then logically such areas as occupational
safety, health, environmentat affairs, product safety, public safety, transpertation
safety, public health, physics, system safety, fire protection engincering, and the like
should be included” (Manuele, 1993, p.24), This expert advocates course work in a
broad variety of safety areas and is indicative of the complexity of planning an
occupational safety and health cursculum,

Soule (1993) conducted a study to determine the appropriateness of the safety
science curriculum at the Indiana University of Pennsylvania {IUP). The research
surveyed graduates, their faculty, and their employers to judge if graduates were
prepared for the responsibilities of their current positions. The research indicated
that “IUP was successful in many areas, the most significant weaknesses... (1)
environmental management; (2) management skills* (3) computer applications; (4)
warker’ compensation, and (5) risk management/insurance areas” (p.71). It was
concluded that in addition to technical skills, curriculum be expanded to beiter
encompass “computer applications and management skills” (p.84). According to the
literature this study is in agreement with similar studies of this type.

1t should be emphasized the modern health and safety manager is concerned
with issues “that are multifaceted and complex™ {Goetsch 1993, p.111). These
issues, according to Goetsch, include such diverse topics as; “stress; explosives;

laws; standards, and codes; AIDS; product safety and liability; ergonomics; ethics;
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automation; workers compensation; and an ever-changing multitude of‘ olhers”
{p.111). Changing legislation, technalogy, and culture is continually adding to this
list of concerns. Since it is unreasonable 1o expect one individual to possess expert
knowledge in all these arcas, Goetsch states “health and safety management has
evolved into a team concept of eperation” (p.112). In fact, the safety practitioner is
dependent upon many other discipline experts to assist in performing the health and
safety funetions. The team concept of management, for heath and safety is similar to
other modern management team concepts (Goesch, 1993), Safety
practitiosniersfengineers use technical procedures for the elimination or reduction of
hazards. Therefore, engineering knowledge and skill is a definite asset. This expert
suggests that both managerial and technical skills are necessary for a safety
practitioner and development of safety and health curriculum.

“Early on many ergonomic principles were not incorporated into existing
operatiens because of a lack of awareness among engineering and safety personnel”
{Mims and Kolbe-Mims, 1994, p.218). Once a new design is implemented, it is
necessary for safety personnel to evaluate the operation to insure the operation is
safe. These types of safety issues need 10 be worked on by the safety practitioner and
engineer. Lending each other's expertise for the better of the organization and
employees. Ergonomics may at this time, be brought into a course relevant to the
college program, for future graduates.

Another safety authority Mims (1995) agrees with almost ali other health and
safety specialist that safety functions are a staff or advisory capacity. Then it may be

inferred that line management is respensible for the every day safety and health of

25



the workforce, It is further suppested that the safely division is the nucleus from
planning and unifying the safety activities.
More specifically, the safety practitioner:
» Carries oul specific hazard identification and analysis,

= Supervises and appraises the performance of all disciplines involved
in the life cycle of a product.

= Qriginates and directs corrective action and recurrence controls.
= Communicates performance findings to all levels of management,

= Underscores line organization responsibility and accountability for
safety.

*  Provides visibility of results to management,

It is the safety practitioners’ obligation to make the safety tasks of line managers
user friendly and doable (p.234).

The health and safety coordinator/safety practitioner should be responsible for
“the hazard management process, the organization of it for reviewing its progress.
These responsibilities include organizing meetings, seeking information sources for
assessment, inspection of workplaces, monitoring compliance with legislation,
assisting peaple at all levels of the organization” (Taylor, Easter, Hegney 1996, pp.
81-82). Although suggested by Australian occupational health and safety experts it
is much the same as found in the literature for the USA safety authorities.

The resubt of a study by safety practitioners, using cerified safety
professionats as judges, to determine information was conducted with over 50
percent of the respondents ranking :tllhe following topics 3.5 out of a possible 4.0;

Accident causation and investigation; behavioral aspects of
safety; computer applications; environmental safety; ergonoiiiics;
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cthics; fire safely; hazardous malerials; industrial hygiene;
performance measurement; safety and health regulations;
risk management; safetly internship, safety management;
safety training; workers' compensation; and written and
verbal communications(Ferguson, 1995, p.45).

The result of this research :u_;oincidcs witl similar reseacch found in the lilerature,
satety is diverse and cavers Ir.lnuny disciplines, thus a curriculum updating is
impostant,

In discussing the scope of the professional safety position Tarrants {1963} is
quoted by Kohn (1996, p.14-15) that according to the ASSE, the scope of the
Professional Safety Position is as foflows:

Ta perform their professional functions, safety professionals
must have education, training and experience in a common
body of knowledge. Safety professionals need to have a

fundamental knowledge of physics, chemistry, biclogy,

» physiology, statistics, mathematics, computer science,
engineering, mechanics, industrial processes, business,
communication, and psychology. Prefessional safety studies
include industrial hygiene and toxicology; design of engineering
hazard controls; fire protection; ergonomics; system and process
safety; safety and health program management; accident
investigation and analysis; product safaty; construction safety;
education and training methods; measurement of safety performance;
human behavior; environmental safety and health; and safety,
health, and environmental laws, regulations, and standards. Many
safety professianals have backgrounds or advanced study in other
disciplines, such as management and business administration,
engineering, education, physical and social sciences, and other
fields, Others have advanced study in safety. This extends their
expertise beyond the basics of the safety professional.

Because safety is an element in all human endeavors, safety
professionals perform their functions in a varie!, of contexts in

bath public and private sectors, often employing specialized
knowledge and skills. Typical settings are manufacturing, insurance,
risk management, government, education, consulting, construction,
health care, engineering and design, waste management, petroleum,
facilitates management, retail, transportation, and utilities, Within
these contexts, safety professionals must adapt their functions to
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fit the mission, operations, and climale of their emplayer.

Not anly must safety professionals acquire the knowledge and skill

to performi ‘their funciions elfectively in their employment context,

but also through contintting education and training they stay current

with new technologies; changes in faws and regulations, and changes

in the workforce, workplace, and world business, pelitical, and social

climate.

As part of their positions, safety professionals must plan for and

manage resources and funds related ta their functions. They may be

responsible for supervising a diverse staff of professionals.

By acquiring the knowledge and skills of the profession, developing

the mind set and wisdom to act responsibly in the employment

context, and keeping up with changes that affect the safety

profession, the safety professional is able to perform required

safety professional functions with confidence, competence and

respecied authority.
This statement of the scepe and functions of the safety position established the
¢lements in developing an OSH curriculum. There is not much disagreement, among
safety experts, to the contents of this description, the assertion is sufficiently broad
to permit all factions to embrace it over lime,

"t Two surveys, conducted in 1989, defined safely professional competencies.
First a study by Indiana State University, according to Carruthers (1996 p.59),
indicated the five most important skills necessary for safety programs success were;
hazard recognition; verbal communications; written communications; safety
training; management ability. The six areas where development was needed for
advancement were management ability; computer science; industrial hygiene;
ergonomics; hazardous materials; fire science. Carruthers {(1996) citing another
study by Loa R. Ferguson of Indiana University of Pennsylvania, USA, focused on

the “Appropriateness of major content topics in baccalavreate safety curricula”

(p59). The following in the top 50 percent of responses: Verbal Communications,
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Accident Causation and Investigation. Written Communications, Industrial Hygiene,
Safety und Health Regulations, Safety Management, Safety Training, Environmental
Satety and Health. Hazardous Materials, Ergonomics, Computer Applications,
Measurcment of Safety, Performance, Ethies, Fire Safety, Risk Management,
Behavioral Aspects of Safety, and Design for Engincering Hazard Control (pp.58-
59). This survey, too, helped define safety competencies, based on importance of job
and the future, pettinent to a never-ending need for curricula revisions and research.
The American Society of Safety Engineers (ASSE 1996 [online]) states;

“that the broad field of safety is concerned with the

inter-action between people and the physical, chemical,

biological and the psychological forces which affect

their well being. It is necessary to realize that all of these

forces influence or affect people simultaneously, therefore

the safety prefessional cannet study ane area without studying

the effects of others.”
Once again emphasizing the need for management, technical, psychological and
other knowledge and skills to firnction as a safety practitioner.

According to Kohn {1996, pp.15-17} the functions of the professtonal safety

position as related to the protection of people, property, and the environments are:

s Anticipate, identify, and evaluate hazardous conditions and practices.
s Develop hazard control designs, methods, procedures, and programs.

» Implement, administer, and advise others on hazard controls and
hazard control programs.

e Measure, audits, and evaluate the effectiveness of hazard controls and
hazard control programs.

It is suggested that, “in the past, USA academic emphasis has been to prepare

students for domestic operations, Yet, the reality is that USA graduates work as
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safety professionals in toreign countries, work with safety professionals in foreign
countries and hire safety professionals educated in foreign countries, [n 1996, the
ASSE boasted 32,000 members with 525 international members who work in 54
countries” (Helmrichi-Rhodes, 1997).

Today more than ever there is no longer a USA economy, it is a Global
Economy. Countries such as Japan, Germany, South Korea, England, italy, Canada,
USA ancl \other major industrial powers have set up joint ventures in other countries,
either in collaboration or by themselves. Also, with the advancement of International
Organizatien for Standardization (180) 14,000 standards, safety and health programs
are getting mere standardized to meet local as well as international requirements
(Shah, 1997). It appears to be the position of the last two safety experts above,
Heimrich-Rhodes and Shah, that safety and health curriculum should include
material relative to a global economy. Tt was even suggested that foreign languages
should be advised for some safety and health students.

Apparently the interest in a quality safety and health education, peaked in
1997. It was in March 1997 that a group of safety and health educators arranged a
conference to air their views. Approximately fifty (50) OSH educators gathered in
Las Vepas, Nevada and suggested methods of improvement for safety education
(Kolbe-Mims, 1997). As a result of this conference one of the attendees, G. LeBar
Managing Editor of Qccupational Hazards (OH), conducted a mini-survey in the
QOccupational Hazards publication. This survey was published in the May, (997
issue and reported in the September 1997 issue. According to this survey: “Safety
and health professionals would like to know micre about international safety,

industrial management and accounting, and a lot less about calculus™ (LeBar 1997,
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p.55). Calculus is an integral component of most USA safety and health college
.curriculu m Jor a baccalaureate degree. i has been and remains thie most
controversial of the required courses for a bacealaureate degree in O5H. It is logical
to surmise that this course requirement has its roots in the early O8H curriculum
when various engineering disciplines made curriculum recommendations.

Richardson {1997} alleges that “currently safety practitioners are confronted
with an increasingly complex and dangerous business environment. The
ﬁdvancement in technology has not only presented many new hazards, but also
enables us to identify many previously unrecognized hazards in the workplace and
the environment” {p.358). This alone provides support for continuous course
revisions and development, We had mintmal, if any, violence or security problems
in schooks and organizations a decade ago, now we need to look at ways of
protecting our children and empleyees in another way. This adds not only to the
dilemma of the safety practitioner, but alsc the developers of OSH curriculum to
provide the knowledge to deal with security problems.

A study was conducted to determine occupaticnal safety management
competency required by safety practitioners. This research used safety educators and
certified safety professional practitioners as referees. Another objective of the study
was to ascertain any difference in judgment of the two groups of referees. The
results indicated a sharp difference in how educators and practitioners view the
safety role. Like previous researchers, in the literature, technical, management and
communication skills were judged to be equally important, It was concluded that

safety practitioners in the beginning of their career need technical skills as they
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progress management and communication skills become increasingly imporiant
{Blair, 1997, pp.1, 7, 130-132).

Safely, is a multidimensional subject, which presents a major challenge for
planners of academic safety and health cursiculum. A quandary exists since there are
a variety of seemingly appropriate courses to prpvide the knowledge and skill
requirements to successfully function as a safe;\s;:and health practitioner. The
prablem is exacerbated by college and university administrative limitations on the
mimber of credit hours permitted for baccalaureate degrees. “Safety is an
interdisciplinary field involving many disciplings, for example, engineering,
_education, life sciences, to name a few. Certainly the safety professional’s
knowledge and skill in communication and problem solving is essential. In fact, it is
difficult to suggest any college or university courses that would not prove beneficial
to a safety professional in performing the safety function”(Mims, 1997, p.17).

Early on most safety problems were defined by unsafe conditions and
technical knowledge was essential for safety practitioners. Thus an engineering
education proved most beneficial. Currently many, and for many years safety
professionals have been citing unsafe acts as the culprit for a preponderance of the
safety problems. To be more specific, at least, eighty—ﬁvé percent {85%) of
accidentai injuries in American industries résult from unsafe acts. Concurring with
this philosophy then metivation and training would be a Iégica] method of
improving the situations (Kolbe-Mims, 1998, pp.36-40).

Safety and health academicians seem to suffer ambivalent feelings when

attempting to prescribe a standard curriculum for a safety and health baccalaureate
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degree. A major part of this atlilude is the broad ficld applications of the: safely
profession,
“Dedicated salely professionals are a1 odds as to what
the basic academic preparation requirements for one
entering into and practicing in the broad field of occupational
safety should be. On anc hand some state that the safety
professional sheuld be well versed in the sciences especially
engineering. While on the other hand there are those that
profess the praclicing safety professional should be well
versed 1n the management area. $till others claim the
practicing safety professional needs to have a combination
of technical and management skills and the ability to

commuanicate effectively and be a problem solver.”
(Hansen & Murray, 1998 p.1).

During two conferences of USA safety and health educators topics of
discussion indicate a profound interest in improving the safety and health
curriculum. This is evidence by a sampling of attending educators during the 1995-
1997 time pericd. One of the problems with the occupational safety and health
curriculum plight was that safety degree programs emerged from existent university
departments. “They can be found in departments of technology, physical education,
health education, health science, management, environmental health, public health,
fire and protection services, safety management, safety science, safety education,
industrial education, community health, and the list goes on. Mis;sing from the list is
a preponderance of engineering depariments”(Hansen and Murray, 1998). Perhaps
this is rationale for the dissatisfaction with such courses as calculus being a
requirement for an ccoupational safety and health cusriculumn. Unquestionably
engineering knowledge serves a safety professional well, but so daes knowledge and

skills in a number of other disciplines thus presenting a difficult problem. Calculus
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is  prerequisite to matriculate in an engineering discipling; however, is it necessary
for a salety career?

It is argued that:

“safety pracliticners play a primary role in developing

and implementing a safely management system. First

it is necessary to sell the system to management in

order to obtain their commitment. Next, in conjunction

with supervision, work on refining the organization's

safe praclices into clear language and useful tools. Then

it is time 1o implement the safety management system

with one-on-one contacts, coaching and formal safety

training” (Schaechtel, 1998, p.24),
Once the system is well established there will be more time for the important
process of mentoring and training. Mentoring and training is a continuous procedure
and increasingly improves the safety performance (p.24). Schaechtel presents an
argument for a safety management position and suggests training activities to
accomplish the OSH goals. He does not elaborate on any specific knowledge to
accomplish these goals.

Safety Management is defined by Della-Giustinia, {1998} as “‘a process of
protecting humat resources, preventing property resources and promoting efficacy
resources on an organizationat level.” Delia-Giustinia, goes on to define
management as “‘a process of reaching organizational goals by workinp with and
through people and other organizational resources™(p.289). The purpose of safety
management is to protect all employees, conserve all property, and use all the
resources efficiently. Slavin (1998) discussed the following skill set for the safety
and health professional as proposed by the National Safety Management Society:

Communications, Ergonomics, Industrial Hygiene, Labor Relations, Management

System Audits, Product Safety, Off Job Safety, Workers’ Compensaticn, Computer
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Literacy, Strategic Planning, ANSI standards, OSHA standards, OSHA

- Enforcenient, Behavioral Safety, Environmental Laws. These are all-important 1o a
curriculum as well as a practitioner and need to be reviewed as technology and laws
chanse.

In a 1999 national safety survey conducted among the readers of the
Occupational Hazards Magazine reflected that “safe jobs usually involve duties
covering a number of management and technical disciplines.” This study is in accord
with previous research reported in the literature (Minter, 1999, p.27).

Manuele stated, (1999, .20), “The Hazard Review Committee will conduct all
phases of design review for equipment and processes.” The Safety, Health, and
Environmental Practitioner {SHEP) are an essential resource for this committee.
“SHEP wil] assist in identifying and evaluating hazards in the design process and
provide counsel as to their aveidance, elimination and control” (Christensen and
Manuele, 1999). This is suggesting that the safety practitioner needs technical and
management knowledge and skills to fulfill obligations since the design team will
come to them for advise on the understanding of codes, regulations and so forth,

Although an inference may be assumed from the title American Seciety of
Safety Engineers that the function of the safety practitioner is largely of an
engineering nature this may be misleading. The ASSE appears to assign the staff
function to safety managers ir the following passage:

Safety managers recognize and devise methods to control
Hazards with management skills and techniques needed

to administer a department or facility. The safety manager
may direct the safety program of a large plant, corperation

or department within local, state or federal government,
(ASSE 2000, career [online])

35



“Safety managers must have 2 sound understanding of management principles,
a complete knowledge of 1he organization, the ability to get along with people and
be skilled in eflective communication 1o function successfully” (Gordon 1976}. The
safety practitioner sheuld devote a major portion of their time to advising, training
and motivating line and other members of staff management. They s]mu]d not
become a victim of spending a large portion of their time on such routine activities
such as inspections (Gordon1976, Hazard Control Manager, Spring 2000, p.1). The
above statements apply to most of the management proponents in this literature,
suggesting mentoring and training without providing tools to accomplish these
goals. This research was to locate some of those knowledge and skills to prepare the
safety practitioner to do the job. Once those knowledge and skills were identified

development of a curricula could begin,

Summary

The modern safety practitioner certainly requires a vast knowledge of many
disciplines for a career in OSH. Therefore the safety and health curriculum debate
continues. The evidence is overwhelming that the experts, past and present, are
generally in agreement on many of the generic functions of a safety professional. On
the other hand, inferpretation of the general functions into specific responsibilities
may alter the consensus to some degree. ln addition, the type and culture of the
enterprise ptays a méj.'or role with specific functions. For example, the safety and
health priorities would differ for foed er foundry, nuclear or automobile assembly
operations, and so forth, Also, it would differ for the type of enterprise; that is,
manufacturing or service, institutional or mining operations. Considering that the

safety and health priorities are different, thus the role of a safety practitioner would

36



vary. As long as the basic functions remain similar, a model safety and heaith
curriculum can be achieved.

Functiong of the occupational safety and health practitioner are needed 10 have a
knowledpe base to establish a college and university curriculum. The review of
literature most authors agreed on the basic funciions. There continues to be
controversy on whether technical or managerial type courses are advantageous to a
safety practitioner. There was little, if any, mention of experiential learning in the
literature review, although this researcher finds it important to a safety and health
curriculum as well as a safety student. Experiential {earning will allow the student to
see and learn t(; develop some of these skills mentioned by the literature. With the
iechnology and legislation culture under constant change, graduating safety students
see a need to continue their educational studies, as do developers of cutricula see the
need for revisions.

Perhaps Adams (June 2000 p.27) sums it up best with the following;

The ideal safety professional has a balance of technical and managerial
skills. To be effective, a safety professional must be both engineer and
manager. When this equation falls out of halance, it creates a rift between
the “safety engineering” school of thought and the “safety management”
school of thought. This rift can only prevent safety from being seen as

a true profession~-and it threatens to further divide the two camps

whose collective energy should be focused on protecting employers

and employees who count on them,
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CHAPTER THREE

METHODOLOGY

As previously stated the primary purpose of this study is to determing if a model
Occupational Safety and Health {OSH) baccalaureate degree curriculum, in the USA
could be developed. A secondary goal was to determine if Occupational Safety and
Health practitioners and Occupational Safety and Health educators would agree on
course offerings. Since safety and heaith baccalaureate degrees exist in the USA,
then a logical conclusion indicated a curriculum was present. A literature search, as
well as networking with safety and health personnel, suggested dissatisfaction with
current safety and heaith course offerings. As a means of achicving the established

goals it was evident that a methodology had to be developed,

Development of Instrumentation

The essence of the study goals explicitly direct attention to a need to
collect data from two sources, namely safety praciitioners and safety
educaters, Normally a survey is used for collecting such information, The
design, development and administration of instrumentation to deal with this
phase of the study presents a principal area of concern. A decision was made
to use the Delphi technique. This is & system, developed by a research and
development organization, the Rand Corporation, as a means of short-term
forecasting. This instrument is designed to use questionnaires, although, the
precess for data gathering and examination differs from standard methods. It

demands collaboration of a panel of experts of the completion of a sequence



of questionnaires. The data seught by this device normally is concerned with
the authority's judument relative to a particular subject matter. This tool uses
a procession of questionnaires; four were employed for this study, Each of
the series of questionnaircs was evaluaied Lo obtain a group consensus and
this information was used as feedback to a pilot group of participants.
Responses were analyzed then summarized and submitted to the experts with
each revised questionnaire. “Note that the goal of the Delphi approach is not
to produce a single answer as output but to produce instead a relatively
narrow spread of opiniens within which the “majority” of experts concur”,

{Anderson, Sweeney, Williams 1990, p.687).

Pilpt Population

Practitioners. Twenty-five {25) safety practitioners were chosen as
one of two pilot groups for this study, Almost all of these subjects possessed
a baccalaureate degree; however, not necessarily in an OSH discipline. All of
them were employed full-time in OSH and had, at least, five (5) years of
OSH experience. Additionally, participants were selected from differem
geographical sections of the USA, as well as from different types of working
entvironments,

An endeavor was undertaken to choose subjects by job tities, as a
method of discovering hierarchy of position. This proved to be a fruitless
effort since there are many titles without any distinct or specific meaning for
OSH activities. For example, safety professional, safety engineer, safety

manager, safety and environmenta! manager, safety and industrial hygienist,
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risk manager, safety specialist and safely consullant. The answer rests in the
type of position the safety practitioner seeks. Utilizing various safety and
heatth directories the listed titles were helpful in a random selection of safely
practitioners to be chosen for the pilot group and, also, used for the final
survey.

Educators. The second represeniation chosen for the pilot group
consisted q_t'twenty-ﬁve (25) oceupational safety and health educators.
Subjects were randomly selected from universilies with a four-year- degree
program where the primary focus is OSH.

These same criteria were used to select candidates for the genera]
pepulation on the final survey, which was sent to four hundred eighty nine
{489) individuals. A major source of respondents for the general survey was
an American Society of Safety Engineers (ASSE) brochure entitl_ed “Safety
and Related Degree Programs, 1998-99”, Other sources included Werld
Safety Organization {(W80), American Industrial Hygiene Association
(ATHA) Mational Safety Council Businsss and Industry (NSC/B&T)
directories, Another leading source resulted from investigating OSH degree
programs listed within universities on the internet. Degrees programs
investigated ranged from obviously related titles, such as, occupational safety
and heaith, risk manager to less recognized titles, such as, industrial

technology concentration in safety, safety management and the like.
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Measurement

The critice! incident technique, Delpht technigue, and Likert scale,
were used as ways of abtaining data, and judgments from the responding paned,
Then respondents were asked to indicate their degree of agreement or disagreement
with each statement in the form of a questiennaire, using a Likers scafe. Fach
response is associated with a point value, and an individual's score is determined by
summing the point values for each statement (see table 2). Rank order was used in
the surveys, Subjects are arranged in order of score and cach subject is assigned a
rank. As Guilford stated (1950, p. 29) “Measurements in terms of rank order simply

give us the serial arrangement of things,”

The independent variables being studied:
1. Educators, courses imporiant to safety and health

2. Practitioners, courses important to safely and health

With the use of contingency tables for educators and practitioner’s rate of

importance, as depicted in table one (1).

Table 1

Contingengy Tabl

Extremely Somewhat  Notat All
Important  Importanl  Impottant  [Important Totals "
Educators 19 5 1 0 25
Practitioners 17 6 2 0 25
Totals 36 11 3 0 50
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Table 2

Likerl Scale For Respondent to Rate [mportance

Place an (x) in the box that best reflects e importance (o a Safely and Healthy
Currictslum

q 3 2 !
Extremcly Somewhat Nota All - Persan |
Professi0“a| Core Important  Juporant Importznl  Important Soope
Analysis and Design For Safety X 2
Construction Safety X 2
Elements of Environmental Safety X 3
Ergenomics/Human Factors Engineering X 4
Experiential Occupational Satfety and Health X 2
Learning; Internship i
Fire Protection / Prevention and Control X . 3
Fundamentals of Industrial Hygiene and X 3
. Toxicology
Introduction to Security X 1
Legal Aspects of Occupational Safety and X 2
Health
Methodologry For Safety Training X 2
Motor Fleet and Transportation Safety X 1
Principles of Qccupational Safety X +
Psychologrical Aspects of Safety and Heaith X 3
Safety and Health Management X 3
System Safety Analysis X 3
Preparation ¢courses
Chemistry with Laboratory and Including X 2
Organic
General Statistics X 2
Human Anatomy and Physiology X 2
Physics with Laboratory X 2
Other Requirements
Communications X 4
Production Concepts X 2
Fundamentals of Computer Science X 3
Elementary Business Adminisiration X 3
(Include Budpeting)

Total Score of person | = 58
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Duia Collection Methods
A verbal survey was the instrument of choice 1o inaugurate the survey. Several

colleagues were approached with a request 1o participate in this study, Twenty- two
(22) candidates, cleven (11) educators and cleven (1 1) praciitioners, agreed 10 serve
and were elected to the pilot panel with the understanding that they would
participate in the entire study. Both telephone and face to face interviews were
adepted to conduct this phase of the survey. A [ew of these early questions
considered demographics; however, the majority of questions dealt with the
information required 1o successfully finction in the working world as a safety
practitioner, Several questions were posed regarding university OSH curriculum for
a baccalavreate degree in this field. Anather set of questions invalved prerequisite
courses, currently used by many USA universities, for matriculating into a
curriculum leading te a baccalaureate degree in QOSH; for example, mathematics,
chemistry, physics, human anatomy, computers, and so forth. These questions
evolved into a digression regarding the necessity for knowledge contained in these
courses for a successful career in OSH, (see verbal survey Appendix A).

This verbal process engendered usefu]. information, as by-products. A couple
of these proved most worthwhile. First, other colleagues as well as other sources
were supgested in this verbal approach. Second, brainstorming assisted with the
development of the questionnaire, as well as time limits for administration of the
questionnaire,

As a result of this initial survey the pilot group was expanded. The current
pilot group members who thought they would add value to the study recommended
individuals. A few other sources, such as USA government and other OSH group

listings for additional subjects to be used in the general survey were also referenced.
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The National Institute of Occupational Safety and Health (NIOSH) and the National
Safety Council (NSC), the Amcricm\l Industrial Hygiene Association (AIHA)
provides a rich source ol prospective subjects. Telephone or ¢-mail was used 10
contact the ad-'itional prospective subjecs in an eflort to select the most appropriate
candidates. In the final analysis fifiy (50) subjects were chosen far the pilot group,
consisting of twenty-tive (25) salety practitioners and twenty-five (25) safety

educators,

Letter of Transmittal

Evolution of Survey 1. From the interview questions, a critical analysis of the
information was evaluated and a short questionnaire was devised to be mailed to
each person in the group of educators and practitioners in a self addressed stamped
envelope (see Appendix B).

After two weeks had passed a follow-up e-mail reminder was sent to each
individual that had not returned the survey. After another week had passed the ones
who did not respond were phoned and/or e-mailed again with an attached or mailed
survey. This received varfous responses from thanks for the reminder to you are on
my to do list. For various reasons, a few stated they were unable to participate any
longer, due to a move or job change. A few more did not respond and were dropped.
A necessary modification resulted in the rejecting and replacement of a few of the
pilot group members, This group of pilot members was continued throughout the
remainder of the research following the response to the first survey. The end result
was fifty (50) proper subjects.

Figure one (1} depicts results of survey [ sent and returned. Thirty-eight (38)
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practitioners and thirty-six (36) educalors were sent survey [ for a total of scventy-
four {74) surveys senl out in self addressed stamped envelopes. Twenty-five {25)

educators

and twenty-five (25} practitioners responded to survey one, which became the pilot

group.

[ BSent EReturned |

Practitioner Educator Both

Fipure t

Written Survey One Response Rate Pilot Group

69% practitioners returned survey [
66% educators returned survey [

68 % both practitioners and educators returned survey I
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The overail response to survey one was the safely practitioner’s primary
objective is to:

¢ reduce work-related injury and illness.

+ reduce operating cost through safety,

¢ increase safety awareness at all levels of the organization.

+ implement and oversee health and safety policy.

¢ comply with legislative standards for the industry.

+ fit with organizational culture of the enterprise.

+ encourage and support employee involvement.

+ have common sense, and dedication to the job.

Within the scope of the objective would include other functions; that is,
¥ tecognize
# evaluate
¥ monitor and

» control hazards, and so forth.

Evolution of Survey I1. Each survey 1 was reviewed to create a list of' ail

topics. The information from suggested course names were included in the list.
Nevertheless, course titles were reserved for the final survey. The first page was a
cover letter explaining the consensus ol the group and what to do with this next
survey. There were three (3) pages of knowledge, skills and topics created with the
information received in the first survey of the pilot group. Using Ia Likert type scale,

each pilot group was to mark how they felt it was important to a safety and health
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practilioner’s accupalionat safety and health cuericuluny, This was for the purpose of
conslrucling sarvey 1.

The Likert method is based on the assumption that an overall

gcore based on responses to the many ilems reflecling a

particular variable under consideration provides a reasonably

good measure of the variable. These overall scores arce nel the

final product of index construction: rather; they are used in an

item analysis to select the best itens (Babbie 1992 p.180).

Survey 11 was now created and sent to the pilot group of educators and
practitioners, along with a self addressed stamped envelope (see Appendix C).
The pilot group was allowed nearly four weeks to return the survey, All survey
headings included researcher’s address, e-mail, phone number and fax number in the
event they had questions or concerns about the survey. Each survey was coded to
allow for cantact purposes only, the opportunity to know who were the non-
respondents, Again, an e-mail reminder was sent out after two weeks, making sure
they did, indeed, receive survey IL. There wete as many as three e-mail reminders
sent to the cnes that did not respond or return survey I1, Ultimately all fifty (50) of
those contacted responded via e-mail or USA mail in the returned self addressed
stamped envelope, with appropriate responses. This group of fifty (50), twenty-five
(25) educators and twenty-five (Z3) practitioners remaned stable throughout the

data collecting process.

Transformation of Survey Il . For Survey 111 each survey 11 was perused and

documented. The information from suggested duplicates were combined, for
example computer literacy and internet skills. The results were scored and rankad,
again, using rank order. The first page contained a cover letier explaining what the

consensus of the group was on survey 1L The second page was of knowledge and
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skills ranked it order of impostance. Page three (3} was added al this time with a
sampling of course fitles that came from earlier surveys and current college and
university catalopues. Again, the survey was se ¢ to the pilol group of educators and
practitioners with a self addressed stamped envelope. The pilol group was made
aware this would be the final survey prior to sending it to a larger population of
educators and practitioners (see Appendix D). All susveys had in the heading the
researcher’s address, e-mail, phone number and fax number in the evcnl.respondents
had questions or concerns about the survey. A few did, and communication resulted
to an excellent advantage. Each survey was, again, coded to allow this researcher,
for contact purposes only, the opportunity to know who were the non- responders.

Development of Survey 1V. Information developed from the pilot group was

used to create the final survey to be mailed to the larger and final group. The
information of knowledge and skills was related to a course topic to assemble what
is now the fourth {4th) and final survey which was sent to 489 subjects, consisting of
QSH educators and OSH practitioners.

The rank score of each survey [11 item and topic was to determine the
combined importance by item. A Likert type scale was included which facilitated a
value selection, Each item was being scored in a uniform manner, Each extremely
important response received four points, each important response received three
points each somewhat important response received two points and each not at all
important response received one point.

Like subjects and topics were combined, for example, data base systems and
computer concepts, to develop a survey that was organized into three sections, core,

preparatory, and elective courses. Several university catalogs were referenced to
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determine sections and length of program. Mosl university baccalaureate curriculum
is composed of 120 1o 130 semester credit hours. For this reason generic course
descriptions were not provided, to allow responders (a interpret the course
description within the context of their own objectives,

ueslionnaire review. The final survey was senl out via ermail, 10 randomiy

selected pilot members for critique and understanding, Suggesied chanpes were
discussed and implemented. Limiting the survey to three pages, was this researcher’s
aoal.

Population sample. The process of locating large numbers of safety educators
appeared monumental. Universities teaching occupational safety courses were
viewed from several sources including the internet. Not knowing the school that
housed the occupational safety and health departments made it difficult to locate
educators. Once the school was located the task of finding the department was an
issue. Not all universities have an occupaticnal safety and health department, many
are located in the college of education. Some are located in busingss or engineering
and a few in various other colleges. There were a total of ninety-six universities or
colleges being sent a survey to the educators of safety. A similar process was used to
find a sample population of safety practitioners, Directories from the NSC, B & [
Division, ASSE, WSO, ATHA, were all used te randomly select safety professionals
working in a safety and health position. Additionally regional locations were
considered, with forty-one states and ninety-three different USA companies
represented. From a list of five hundred names a list of potential responders was
selected to keep the sample of practitioners and educators equal. Each of the names

supplied was assigned a code number for purposes of ideatification,
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Data Callection, The initial mailing of survey [V and letter of transniitial {see
Appcndix £5) was sent to a population o 489, including 244 educalors and 245
practitioners, Babbie states, (1992, p.207) “!f you want to be 95% confident that
your study findings are accurate within plus or minus five percentage points of the
population parameters, you should select a sample of al least 400.” Using the
Microsoft Word program a database was established and set up of the sample
popultion. Eavelopes for mailing the survey, the survey to be mailed and the self
addressed stamped envelope for the survey return were all created and printed out by
the researchier. All surveys were mailed by and returned to the researcher.

Within two weeks after the initial mailing date 208 of the 489 surveys had
been returned by the survey sample, After a month ancther 106 surveys had been
returned, for a total of 314 (64%) returned.

Follow-up_Correspondence. Forrespondents whose e-mail addresses were

available reminders were sent out on three different occasions. According to
Babbie, (1992, p.282} it is generally advisable to plan follow-up mailings in the case
of self administered questionnaires, sending new questiannaires to those respondents
who fail to respond to the initial appeal. A total of 94 (54%) e-mail reminders were
sent to non-responders along with another copy of tlié survey. Follow-up telephone
calls were made to all of the non-responders which this researcher did not have e-
mail address.

From the follow-up reminders an additional 41 {23%) responders returned
survey IV.: Some of the returns were by e-mail some responded that they were no

longer teaching in accupational safety and health courses, yet others responded as
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being retired Trom the field of safety, which crealed atotal of 18 unusable surveys, A
totat of 337 usable survey responses were received as a result of the mailings with
three c-mail reminders, which represents & return rate of 72%.

As completed surveys were returned each was opened, examined and assigned

an idenlification number, alang with the date of return. The identification numbers

were assigned serially segregating educators and practitioners [or later analysis.

Data Analysis

The data from the 337 survey questionnaire respondents were consecutively
numbered and recorded onto code sheets and verified to assure the accuracy prior to
the analysis of the data.

Safety educators were coded separately numbered (1-171) and the safety
practitioners numbered from {1-166) to test the research question; will safety
educators and safety practitioners agree on course offerings? There was a 72%
response rate (see figure 2) from the total sample including 72.5% educators
responding and 71% practitioners responding with 18 undeliverable for various
reasons {sec Appendix K).

To assure accuracy by doing a second check before analysis was to begin, the
data were then entered and stored in a computer spreadsheet. Again, keeping the
responses of educators and practitioners responding in a separate spreadsheet as well

as a separate spreadsheet for the total population.
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Sunveys sent

5§00
450 El Sent
B Returned
400 O Not Returned
300
250

I 1
Educators Practitioners Undeliverd Total Sample

Fipure 2

Respondent/ Non- Respondent

Evaluation of Recommended Courses

Te make a determination of the importance of the course responses, that is
extremely important, a ranking was conducted of all the courses, core, preparatory
and electives. To make yet a further study of the differences of the respondents a
separate ranking of the educators and practitioners was conducted of alf responses
using & Likert scale: extremely important four points, imporiant three points,

somewhat important two points and not at all important one point, This analysis
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facilitated the determination of the perceived importance of each course by the
respondents. This information, after being ranked, to assure accuracy was entered a
third 1ime inle a Statistical Analysis System (SAS) a1 University of Wisconsin

Madison, to do comparisons ol the respondents.

The SAS System provides extensive statistical capabilities,
Including tools for both specialized and enterprise-wide analytical
needs. Research institutes, laboratories, market research firms,
universities, pharmaceutical companies, government agencies,
banks, and insurance companies can all take advantage of these
statistical capabilities. From traditional analysis of variance to
exact methods to statistical visualization techniques, the

SAS System provides the tools required to analyze data and help
your organization make the right decisions. (SAS 2000, June)

Using the SAS system the frequency procedure created a table per item by
group. This provided the ordinal categorical ranking distributions per group. Using
the educators as the reference distribution ene may compare the practitioner’s
distributions.

Working with the natural ordering that existed, a technique was used that takes
advantage of this natural ordering .cai]ed RIDIT analysis. This procedure compares
the actual ranked distributions. The term RIDIT refers to, “relative to an identified
distribution.” RIDIT analysis, as pointed out by Slavin (1977, p.16), may be more
sensitive to the chi-square statistic for comparing two independeﬁl samples when the
variable under study can be classified into erdered category, such as we have in this
study where educators and practitioners ate responding to extremely important,

important, somewhat important or not at all important.
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Using the RIDIT analysis three values were then provided (1) the mean ridit
(2) the standard error of the mean ridit and (3} a z-value. The z-value level indicates
the level of siatistical significance at the p< .05, This analysis tested the means 10
determine if safety educaters and safely practitioners difTered significantly from
each other,

Graphic outputs were also generated using Box-and-Whisker plots of the
ranked distributions for each of the items, by sets of core course, preparatory and
elective items. This type of graph is useful comparing one variable for several
different groups, (Wilson,1999). This technique gives you a quick visual of the
distribution of ranks. Additional analysis was conducted to determine whether the
respondent was an educator or practitioner and whether the respondent was trained
in a technical area. The SAS system was again conducted to determine distribution

of ranks for the total population on all course titles,

Response Bias

Using the SAS system, initially a regional bias was assessed, to determine
percent of bias by responders to non-responders. Gender was assessed with non-
responders and responders creating a table of gender by respondent frequency
precedure. Additionally school type for educators and industry type for practitioners

was assessed as well as technical group by respondent and non- respondent,

Reliability
To cbtain the reliability for the occupational health and safety curriculum analysis

all data was colfected by one researcher using the same pilot members for all
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questionnaires. Rank order was completed 1o assess the reliability. Guilford,

{1950, p. 474) slated 1hat reliability is of a certain instrument applied to a certain
population. Reliability is again, the extent to which the same measurements of
individuals obtained under different conditions yield similar results. “Reliability is a
clearer matter. Survey research, by presenting all subjects with a slandardized
stimulus, goes a long way toward eliminating unreliability in observations made by

the researcher,” {Babbic 1992 p.279)

Validity

Instrument validity was addressed in the development of the Occupational
Health and safety curriculum guestionnaire. Validity refers to the degree to which an
instrument measures what it is supposed 1o be measuring. According to Babbie,
{1992, p.132), in conventional usage, the term “validity” refers to the extent to
which an empirical measure adequately reflects the real meaning of the concept
under consideration. These study-employed precedures to address content; construct
ang face validity,

Content Validity, Content validity refers to the representativeness of the
content of the instrument used in the study, The degree to which a measure covers
the range of meaning included within the concept (Babbie, 1992, p.133). The
construction of the occupational health and safety survey questionnaire addressed
the procedures for the concept of content validity. The Delphi technique was used as
a method of obtaining judgements from a panel of experts, in this study, the experts
were occupational health and safety educators and practitioners. The researcher

began by asking open-ended questions to a target group. The next phase used a
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crittcal incident technique with the data collected in a semi-structured interview, and
from the interview a critical analysis was performed (Polit, 1991 p.280). A Likert
scale was used to measure attiludes that involved the summation of the statements to
which the respondents were asked o indicate their degree of agreement or
disagreement. With this information it allowed an avenue for the researcher 10
compare the two groups.

Construct validity. Construct validity, as described by Babbie (1992, p. 133),
is based on the logical relaticnships among variables. Construct validity relates to
the instrument ability to appear to do what it is intended to do. This calls for a
continuing accumulation of information from various sources. Pilot members
including safety educators and safety praclitioners were asked to review the draft
questionnaire to insure understanding and accuracy. The researcher, satisfying the
pilot group made requested changes. The way the instrument was constructed using
critical incidents, Delphi, Likert type items argues for construct validity too.

Face Validity. The critical incident technique measurement posses the
strongest face validity. Face-to-face interviews \:'_vith prospective pilot members
allowed for learning what the members viewed. Face validity was obtained by
asking for objective data, regarding existing curriculum in cccupational safety and
health, This was accomplished by personal interview sessions with pilot group

referees,
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CHAPTER FOUR
DATA ANALYSIS AND FINDINGS

This chapier presents the analysis of the data concerning the courses needed
to determine if an Qccupational Safety and Health curriculum ceuld be developed.
Through the process of statistical analysis, identifications will be made and
conclusions drawn. A combination of descriptive, inferential and non-parametric
statistics was used. Rank-Order, a non-parametric method was used on the analysis
of the questionnaire. Weighting of the rankings was used to determine congruency
among practitioners and educators. The chapter is divided into sections, which
present different aspects of the study, by core courses, preparatory courses and

elective courses. The sections include RIDIT analysis, Box-and-whisker plots, bias |
b

byl

analysis, and weighting of the rankings. Thesc sections will include areas of W
R

investigation that will address the rescarch questions,

Chi-Seuare Test

Tests for an association between two categorical variables - non-parametric
-chi- square was to be used in the final analysis to compare individual responses to
the whdle. The goodness of {it test focuses on the differences between the observed
frequencies and the expected frequencies. Hypothesis testing procedure was used
comparing results with those that are expected when the null hypothesis is true, The
hypothesis test is based upon how close the sample results are to the expecied

results. Since this research is concerned with the order or ranking of courses,



and the possible difTerence across various conditions or groups, the simple

12, distribution of Chi-Square based 1est is inappropriate for this research data. This
analysis looked at the distribution of ranks given 10 cach course basea:-_gn various
conditions. For example, whether the respondent was an educator or a%raclitioner
and whether the respondent was trained in a more technical field.

A frequently employed device is to number the categories from one for the
least important to some higher number for the highest importance, and then calculate
means and standard deviations and apply a t-test or analyses of variance. This
approach has many drawbacks. For one, it is giving the impression of greater
accuracy than really exists. For another, the results one gets depend on the
particular system of numbers employed. For the aforementioned rationale, this
researcher has chosen to use an analysis know as "Relative to an Identified
Distribution" (RIDIT) analysis (Bross, 1958, p.18). According to Hanneman, {1996)
the RIDIT scoring model is a common one that underlies a number of rank-order
statistical procedures. This mean RIDIT was used as a substitute measure of
refationship, a measure of congruency between the two groupings. The mean RIDIT
(Equation 1) was used in place of Spearman Rank correlation coefficient. A measure
of significance of how poarly the groups relate to one another is found with the
Z-value. As Selvin (1977, p16) stated, RIDIT analysis uses a probability relative to a

reference distribution as a means of identifying differences between groups.

Research Question

Will a model safety and health baccalaureate curriculum emerge?

Will safety educators and safety practitionets agree on course offerings?
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Ridit Analysis
The RIDIT analysis is basically testing the following hypothesis,
Ho: Distribution of the ranks for reference {(educalors) group =
Distribution of the ranks for the comparison (practitioners} group.
If the Z-value is less than £ 1.96, then the distribution of ranks is significantly
ditferent at the alpha < .05 level. (Anderson, Sweeney, Williams, 1997, p.755).
There exists a problem, of summarizing data and making comparisons among
- different samples when using data that are ranked or have an ordinaj position, Since
attempting to quantify the ordinal scales also induces problems, this researcher has
decided to werk only with the naturzl ordering that exists. A technique that takes
advantage of this natural ordering is the RIDIT analysis. Virtually the only
assumption made in RIDIT analysis is that the discrete catepories represent intervals
of an underlying but unobservable continuous distribution. No assumption is made
about normality or any other form for the distribution. To further understand these
processes consider the example in Appendix F.
A good but not weli-known statistic for the treatment of ordinal data
is ridit analysis. Bross developed ridit analysis in 1985 [Sicl{Bross,1958),
He close the name ridit in analogy to probits and logits. The first
three letters of ridit stand for relative to an identified distribulion,
Ridits represent a probability measure relative to any reference
distribution as contrasted with probits that are relative to a theoretical
notmal distribution. Ridit analysis is an appealing technique for
treating ordinal data because the reference distribution can be chosen,
There are few assumpiions to be fulfilled (Sermeus and Delesis, -
1996, p.351).
RIDIT analysis was proposed by Bross (1958) and has been applied 1o the

study of automobile accidents (Bross, 1960), cancer (Wynder, Bross, and Hirayama,

1960), and mental illness (Spitzer, et al., 1965). Kantor, Winkelstein, and
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[brabim {1968) made a mathematical review of RIDIT analysis, and a critique of
RIDAT analysis has been conducled by Mantel {[979).

RIDIT analysis begins with the selection of a population to serve as a slandard
or reference group, Inthis research, a reference group was arbitrarily selected, for
example educators, non-technically trained individuals, and so forth. RIDIT
analysis, as pointed out by Selvin {1977, p.16), “may be more sensitive 1o the chi-
square statistic for comparing twe independent samples when the variable under
study can be classified into an ordered category.”

Tle mean RIDIT for the comparison group is simply the sum of the products
of the observed frequencies times the corresponding RIDIT weights, divided by the

total frequency (). (see Appendix F and Equation 1).

B k
= Z rit;
i=1

M

The standard error of tlie mean for the comparison group is given by Equation 2,

14 nz“ 1 Z(”U +”2;)3

J:’T'z; n;(m+nz—l) nl(nl"'HJ}’ll"'nZ*]

)

A test of significance of the difference between the obtained mean RIDIT and the

standard value of 0,50 may be given as in Equation 3,

F—=.5

Z= s.e.(F)

®
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The mean RIDIT for the comparison group is interpreted as fellows, [Fihe
mean RIDIT is greater than 0.50, then more than half of the time a randomly
selected subject (rom the comparisen group will have placed a higher importance

on ranking a course than a randonily selected subject from the reference group.
For example, if the mean RIDIT for the comparison group is r = 0,567, with
se(r) =0.019, and Z = 3.36, then the comparison group's distribution on ranking,
was significantly higher than the reference group. Using educators as the reference
distribution one may compare the practitioner’s distribution. 1f the mean RIDIT
for a comparison group is greater than 0.50 then educators tended to rank the item
less important than practitioners. The RIDIT procedure compares the actual ranked
distributions. If the mean RIDIT was less than Q.50 then practitioners tended to rank
the item less important than educators.

The RIDIT of a comparison group gives a probability that a

randomly selected individual from that group has a higher score

than a randomly selected individual from the reference group.

The RIDIT of the reference group itself is, by definition, 500
{Sermeus and Delesis, 1996, p.351).

The Z-values indicates the level of statistical significance in the mean
RIDITS. Ifthe Z-value is greater than + 1,96 then the distribution of ranks is
significantly different at the alpha <0.05 level. Here we usc the example for
Care item 2, as shown in Table 4, with the educators being the reference group
one can say the practitioners tended to significantly rank (Z -2.467} (p<.05)
Fundamentals of Industrial Hygiene and Texicology less important than

educators {see Table 3).
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Core Courses
Table 3
Core Course Titles by Reference Number

] Principles of QOccupalional Safety & Health

2 Fundamentals of Industrial Hygiene and Toxicology
3 Safety and Health Program Management
4 Psycholopical Aspects of Safety and Health
5 Analysis and Design For Safety
6 Methodology for Safety Training
7 Experiential Occupational Safety & Health Learning
3 Legal Aspects of Occupational Safety and Health
9 Fire Prevention/ Protection and Control
10 Ergonomics/ Human Factors Engineering
11 System Safety Analysis
12 Product Safety
13 Safe Handling of Matertals
Table 4

Core Course RIDIT Analysis Ranking Distribution

Core Mean Standard Error
o Cenirse RIDIT of the Z-value  Probability
Mean RIDIT

1 0.494 0.022 -0.239 »>.05
2 0.444 0,022 -2.467 <05
3 0.487 0.022 -0.567 =05
4 0.485 0.022 -0.216 > 05
5 0.510 0.022 0.477 =05
6 0.511 0.022 0.586 =08
7 0.485 0.022 -1.540 ».05
8 0.421 0.022 -3.510 <.05
e 0.476 0.022 -1.050 >.05
10 0.476 0.022 -1.070 > 05
11 0.478 0.022 -0.939 =08
12 0.514 0.022 0.664 »05
13 0.509 0.022 0.415 =05
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Examining core course cight, in Table 4 RIDIT Analysis, [.egal Aspects of
Occupational Safety and Healih, the practitioners tended 1o significantly rank
(Z —3.510) (p <.05) less important than educators, One can look at this in further
detail by reviewing Appendix H, reading the core courses, a table per item by
group, educators denoted by (0), practitioners denoted by (1). This provides the
ordinal categorical ranking distributions per group. As a measure of the topics
perceived importance Lo responses, codes were applied to responses. Extremely
important assigned a value of (4), imporiant (3}, somewhat impertant (2) and

not at all important a value of (1}, as depicted in table 3.

Table 5
Distribution of Ranks
4 Extremely Important
3 Important
2 Somewhat Important
1 Not at All lmportari.) /

First let us examine course (2), Fundamentals of Industrial Hygiene
and Toxicology. Educators {0) being used as the reference distribution, one
may compare the practitioner’s (1) distribution. By referencing table 5 to
interpret the scale value, that is 4 = extremely important, From the total
sample 68% educators responding ranked the course extremely important
compared to 57% practitioners, Of the 212 total sample responding extremely
important 55.2% were educators compared to 44,8% practitioners. From the

total sample core course eight, Legal Aspects of Occupational Safety and Health,
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educators (0) as the reference distribution comparing the distribution off
practitioners {1}, thers were 52 % educators ranking this course extremely
imporiant compared to 39% practitioners. Of the 154 responding extremely
important, 57.79%, were educators compared {0 42.21% practitioners (as
ilustrated in Appendix H).

In further detail viewiny table 4, RIDIT Analysis, it can be seen there is no
level of statistical significance in the mean RIDITS for the remainder of the core
courses. There is a level of congruency between the educators and practitioners’

responses with the remaining core courses, that is the z-value is +196.

The courses include:
Principlf.:.s of Occupational Safety and Health (1)
Safety and Yealth Program Management {3)
Psychological Aspects of Safety and Health (4)
Analysis and Design for Safely and Health (5) B
Methodology for Safety Training {(6)
Experiential Occupational Safety and Health Learning (7)
Fire Prevention/Protection and Control (9)
Ergonomics/Human factors Engineering (10)
System Safety Analysis (11)
Product Safety (12)

Safe Handling of Materials (13)

W
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Box-and-Whisker_Plot

A box-and-whisker plot can be uselul for handling many data values,
‘They allow people (o explore duta and to draw informal conclusions when two
or morg variables are present. It shows only certain statistics rather than all the
data. Five-munber sunnory is another name for the visual representations of the
box-and-whisker plot. The five-number summary consists of the median, the
quartiles, and the smallest and greatest values in the distribution, [mmediate visuals
of a box-and-whisker plot are the center, the spread, and the overall range of

distribution (Mord 1995).

Lower Upper
Lower Quartile Quartile Ubper
Extreme Median Exireme

Figure 5

Box-and-Whisker Plot

The Box-n-Whisker Plot is goed at showing the extreme values
and the range of middle values of your data. The box shows us
the middle values of a varigble, while the whiskers stretch to
the greatest and lowest value of that variable,

The Box-n-Whisker plot was invented in the 1970°s by John
Tukey....

This type of graph is useful comparing one variable for several
different groups. A box plot of that variable can be drawn for each
group on one page, giving you a visual representation of the
differences of that variable according to group. For example; The
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poverty raic of difTerent countries might be compared by looking
at the box~-n-whisker {or that country in relation to the box-n-whisker
graph of the poverty rates of the other countries.

[{ is sometimes called the Five-number summary, because it uses five
summary statistics for a certain variable. These summary statistics are

median
the middle of the data when it is arranged in order from least
to preatest, think of splitting the data inte two equal groups.
lower quartile or 25 ™ percentile
the median of the lower half of the data
upper quartile or 75 ™ percentile
the median of the upper half of the dala
minfmum value
the smallest observation value
maxinmum value
the largest observation value

« the Box portion of the Box-n-Whisker plot includes 50 % of the data
the whiskers extend to the minimum and maximum data values
more than one box plot can be drawn for the number scale
allowing comparison of variable by groups (Wilson 1999 ).

The box-and-whisker plot analysis summarizes a set of univariate

observations. When interpreting 1 box-and-whisker plot, you can acquire a

lot of information swiftly, Box-and-whisker plots were generated from the

total sample of the ranked distributions for each of the items, by sets of core,

preparatory and elective iterms. According to Dorner (1997) the location of the

median line and the relative length of the whiskers help indicate how symmetrical

the data are. When the median lies far from the center of the box or if one

whisker is much longer than the other is, you know that the distribution is skewed to

some extent.

Reading the box-and-whisker plot for core courses in figure 4, referencing

the distributions of ranks as not at all important (1), somewhat imporiant (2),
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important {3) and extremely important (4. The highest median rank distribution of

four, {4) is lor core course ane, two, three and ten respectively.
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Core Courses
Figure 4

Core Courses Total Sample Population

The highest median rank core course as viewed in figure 4 include;
» 1, Principles of Occupational Safety & Health
¢ 2, Fundamentals of Industrial Hygiene and Toxicology.
» 3, Safety and Health Program Management and

s 10, Frgonomics/Human Factors Engineering,

The lowest overall median ranked was course twelve,

¥ 12, Product Safety

67



Referencing the mean RIDIT in table 4 one can see the core courses
with the highest rank, in figure 4, with the least amount of variability, more
congruency, was lor corg coﬁrse (1), Principles of Occupational Safety and
Health (0.494). This is followed by courscs (3), Safety and Health Program
Management {0.487) then (10), Ergonomics/ Human Factors Engineering
(0.476) and (2), Fundamentals of Industrial Hygience and Toxicology (0.444).

The frequency procedure created by the Statistical Computing System
(SAS) demonstrates the distribution of ranks for the total sample population in
detail in Appendix G. This analysis will reveal core nourse with the highest
frequency distribution, one Principles of Occnpational Safety & Health 83.69%,
two Fundamentals of Indusirial Hygiene and Toxicology 62.91%, three Safety
and Health Program Management §6,17% and ten Ergonomics/Human Factors
Engineering 50.45%, as depicted on the whisker plot analysis in figure four.

The core courses with a median rank of three, distribution of ranks skewed

toward the higher end making them next in importance are:

« 5, Analysis and Design For Safety
s 8, Legal Aspects of Occupational Safety and Health

= O, Fire Prevention/Protection and Control and
/
',_,,/fl 1, System Safety Analysis

T

/"« 13, Safe Handling of Materials

P

g o & Methodology for Safety Training
\
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As was discussed carlier with the RIDIT analysis for course (8) Legal
Aspects of Occupational Safety and Health, although at a high ranking, the mean
RIDIT is not the best, (¢.421), some individuals did nol agree with this ranking,

Continuing core courses being skewed toward the lower end, of the whisker
plot (4), Psychological Aspects of Safety and Mealth, (7), Experiential Occupational
Safety & Health Learning and (12) Product Safety the lowest median ranked course,
Reviewing these lower ranked courses of the distribution between educators and
practitioners in Appendix H. Further breakdown one can see 24% of the sample
responded extremely important to core course {4) Psychological Aspects of Safety
and Health, Another 26% responded somewhat important with 1% responding not
at all important. Of the 167 responding important 27% educators responded
important with 23% practitioners responding important. indicating although this
course ranked lower on the whisker plot 50% of the sample viewed the course
important,

Core course (7) Experiential Qccupationa! Safety & Health Learning 25% of
the 170 educators ranked this course extremely important with one educalor not
responding, The 166 responding practitioners 20% ranked Experiential Occupational
Safety & Health Learning extremely importan{. Of the educator group, 6% ranked
Experiential Occupational Safety & H_ealth Learning not at all important with 9%
practitioners ranking not at all important.

Product Safety with the lowest median rank score, of the 337 responding 11%
ranked this course extremely important. Of the 159 responding somewhat important

50% were educators and 49% practitioners, one practitioner responding not at all
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important, This would sugpest the educator group and practitioners group agrees on

the ranking,

Preparatory Courses

Reviewing the RIDIT analysis for the preparatory courses, reference table 6 for

titles.

Table &

Preparatory Course Titles by Reference Number

1 Computer Applications :

2 Chemistry with Laboratery and Including Ocganic
3 Principles of Statistics

4 Human Anatomy and Physiclegy

5

Principles of Physics with Laboratory

The mean RIDIT less than 0.50 indicate that the educators tended to rank all of the
preparatory courses higher than the practitioners. The Z-value shows a significant
difference between the two groups where practitioners tended to rank all the

preparatory courses lower than the educators,

Table 7

Preparatory Course RIDIT Analysis Ranking Distribution

Prep TheMean Standard Error Z-value Probability

RIDIT
of the Mean RIDIT
9 0.429 0.022 -3.150 <05
2 0.397 0.022 -4 550 <056
3 0.408 0.022 -4.080 <.05
4 0.443 0.022 -2.500 <05
5 0.446 0.022 -2,360 <05
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Distribution of Ranks-

l
J

Viewing the data in Appendix [, will give a closer look at the non-congruency

in preparalory course (wo, Chemisiry with Laboratory and Including Organic, with a
Z- value of -4,550. Ofthe one hundred respondents ranking this item extremely
important 64 % were educators compared to 36% practitioners. Practitioners do not
view a course in Chemistry with Laboratory and Including Organic as important as
educators. This is followed by preparatory courses:

& (3} Principles of Statistics

« (1) Computer Applications

* {4) Human Anatomy and Physiology and

» (5} Principles of Physics with Laboratory.

Repeatedly practitioners tend to rank the preparatory courses lower than educatars,

T T T 7 T
£, 1 2 3 4 5
Preparatory Courses

Figure 5

Prepacatory Courses Total Population
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Examining the box-and-whisker plot in figure 5 one can observe the overall
median rank distribution (rom the total population. Evaluating the preparatory

conrses the following analysis can be drawn from figure 5.

The overall highest median rank Tor the total population sequence is:

(1) Computer Applications

v

Y

(2) Chemistry with Laboratory and Including Organic

3) Principles of Statistics

w©

hdl

(4) Human Anatomy and Physiology

A s

(5} Principles of Physics with Laboratory,

. Course two, distribution of ranks is ske\;red toward the higher end making it more

important comparerd to course three ( 3), four {4y and five (5).
Although practitioners significantly ranked course {1) Computer

Applications Lower (0.429 Z -3,150) it nevertheless has a higher overall median
rank for the total population. One can review Appendix G, the Statistical Analysis
sttem (SAS) distribution of ranks to find 30% of the total sample population
ranked Computer Applications extremely important. Reviewing Appendix 1,
SAS system frequency procedure, 44% of the 165 responding practitioners ranked
Computer Applications imporlan.'i_:' while 45% ranked it exlremelyl important,
Pﬁqciples of Statistics course (3), 50.6% of the 166 practitioners responding ranked
this course important. Educators ranked Principles of Statistics similar, of the 171
respanding 48% responded important. Preparstory Course (4) Human Anatomy and
Physiology 41% of the 166 practitioners responding ranked this course important

compared to educators at 45%. Principles of Physics with Laboratory course (5)

72



43% ol the practitioners responded important compared to 36% educators
responding important. Of the 171 educators 25% responded extremely important 1o
Principles ol Physics with Laboratory whereas merely 4% practitioners responded

estrenely important,

Electives Courses

A review of the RIDIT analysis in table 8, clective courses, will find the
following courses where educators tended to rank the item srore important. The
mean REDIT is less than 0,50 (3) Technical Writing, (7) Research Methods (12)
Elements of Environmental Safety and Health, (20) Writing skills Including
Rhetoric & Compesition, (21) Construction Safety, (22) Motor Fleet and
Transportation Safety, (23) Introduction to Security and {24) Epidemiology.

Practitioners tended to rank the following electives snore important. The
mean RIDIT is less than 0,50 (1) Techniques of Business Management and Business
Economics. The remaining list follows in erder with: (2) Logic (4) Measurement
of Safety Program Performance; (3) Facilitating Skills; (8) Time Management,
(9) Operating or Manufacturing Processes and Materials; (10) Financial Skills;
(11) Chemical Safety; (13) Labor Relations; (14) Quality Assurance; (15) Foreign
Language; (16) Introduction to Computer Aided Design;(17) Ethics of Safety,;
(18) Fundamentals of Public Speaking; (19) Business Mathematics, and (25)

Electrical/Mechanical Fundamentals. -
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The z-value shows a significant dilference between the twa groups in cleven
of the elective courses. The courses with a level of statistical significance, non-

CONERIeney, are CoUurses:

~

1, Techniques of Business Management and Business
Economics

v 2, Logic

N
ad

, Technical Writing

~
Lh

, Facilitating Skills

~
]

., Research Methods

=
==

, Time Management

¥ 9, Operating or Manufaéluring Processes and Materials
¥ 10, Financial Skills

¥ 12, Elements of Environmental Safely and Health and

v 24, Epidemiology.

Electrical/Mechanical Fundamentals, course 25, has a marginal significance at a

z-value of 1.98, practitioners tended to rank the course higher,
The z-value in table 8 indicates the level of statistical significance in'the

mean RIDITS. When z <-1,96 or > 1.96 shows how poorly the two groups relate

to one another,
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Table 8

Electives Course RIDIT Analysis Ranking Distribution

Elactive The Mean Standard Error  Z-value

NoOSecowoonwn =

RIDIT af the
Mean RIDIT

0.631 0.022 5.860

0.587 0.022 3.900

0.382 0.022 -4.800
0.542 0.022 1.880

0,643 0.022 6.410

0.534 0.022 1.520

0.403 0.022 -4.320
0.623 0.022 5.510

0.577 0,022 3.440

0,502 0.022 4110
0.502 0.022 0,130
0.431 0.022 -3.080
0.531 0.022 1,420

0.508 0.022 0,377

0.516 0.022 0725
0518 0.022 0.805
0514 0.022 0,647

0.514 0.022 0.632

0.524 0.022 1.070
0.475 0.022 -1.100
0.460 0.022 -1.740
0485 0.022 -0.660
0,496 0.022 -0.158
0.417 0.022 -3.660

0.544 0.022 1,980
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Table @

Elective Course Titles by Reterence Number

Techniques of Busincss Management & Busingss Economics
Logic

Technical Writing

Measurement of Safety Program Performance
Facilitating Skills

Risk Management Loss Prevention/ Control

Research Methods

Time Management

L= - R - T

Operating or Manufacturing Processes and Materials
10 Financial Skills

11 Chemical Safety

12 Elements of Environmental Safety And Health

13 Labor Relations

14 Quality Assurance

15  Foreign Language

16 Introduction te Computer Aided Design

17 Ethics of Safety

18 Fundamentals of Public Speaking

19  Business Mathematics

20 Writing Skills Including Rhetoric & Composition
21 Construction Safety

22 Motor Fleet and Transportation Safety

23 Iatroduction to Security

24 Epidemiology

25 Electrical/ Mechanical Fundamentals

76



Llective courses with the z-value showing a significant difference belween
the two groups, educators tended 1o rank the following elective courses more )
important; “

¢ 3, Technical Writing

¢ 7, Research Methods :

+ 12, Elements of Environmental Safety And Health
+ 24, Epidemiology

There appears to be congruency from the responding educlators and

practitioners with the remaining electives, the courses with congruence are:
(4) Measurement of Safety Program Performance
) Risk Management Loss Prevention/ Control,
{11) Chemical Safety '
(13} Labor Relations
(14) Quatity Assurance
(15) Foreign Language
(16) Introduction to Comnputer Aided Design
(17) Ethics of Safety
(18) Fundamentals of Public Speaking
(19) Business Mathematics
(20).Writing Skills Including Rhetoric & Composition
(21) Censtruction Safety
(22) Motor Fieet and Transportation Safety

(23) Introduction to Security

(25) Electrical / Mechanical Fundamentals.

77



Examining Appendix J, table of electives per item by group, this analysis
may be evaluated in more detail. Observe the elective course (1) Technigues of
Business Management and Business Economics it is apparent that practitioners
ranked this course mere important than did educators. Eighty-1wo (82) respondents
considered 1his course to be extremely important. More than half of these
respondents 69. 5% were practitioners while only 30.5% were educators. It should,
also, be noted that more practitioners responded to elective course one than did
educators. From the total sample responding to this course, 34,3% were practitioners
compared to 14.69% of educators. Fourteen (14) educators out of 171 ranked this
course to be not at all important. 1t is readily discernible that there is only a
negligible amount of agreement of those responding 1o the importance of this course.

Practitioners responded much more favorably to Financial Skills, item 10,
than did educators. Practitioners deemed it to be over twice as important as did
educators. Practitioners ranked Financial Skills at level of 70.59% of i mportance
compared 10 a 29.41% for educators. Utilizing the entire sample of educalors
responding to financial skills 53% ranked it somewhat important compared to a
44% ranking by practitioners. Seventeen (17) educators out of the 171 regarded
Financial 8kills not at all important. In an everall ranking of Financial Skills,
practi:t_ioners ranked it more important than educators.

Cqursc twelve {12} Elements of Environmental Safety and Health was ranked
extremely important by more educators than by practitioners. Qut of 119 responders,
59.6% of educators concluded this course was extremely important 40.34% of
practitoners agreed. In the total sample, 35% believed this course to be extremely

important and yet 1,19% thought it not at all important.
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Evaluating the whisker plot in figure 6 ranking of eleclive courses for the total

population the majority of the electives were ranked similarly at a median of three.
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Elective Courses Tutal Sample Population

Some courses were consistently ranked lower, by the fotal population including:

> (2) Logic
¥ (7) Research Methods
¥ {(10) Financial Skills

¥ (14) Quality Assurance
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v

(15) Foreign Language

‘,’

(16) Introduction to Computier Aided Design

(23) introduction 1o Security and

A

A\

(24} Epidemiology

Reviewing the lower ranked elective courses in Appendix (G), 52 % of the
population ranked Logic somewhat important while 10%5 ranked it not at all
important. Educators ranking Logic lower than practitioners, with 7% educators
and 3% practitioners ranking not at all imporiant. Rescarch Methods 45.9% of all
respondents ranked somewhat important with 7.4% ranking not atall important,
Educators ranked this course more important than practitioners. For example
47% of educators compared to 25% practitioners ranked it important. Over half of
the total sample population ranked Financial Skills, Quality Assurance, Foreign
Language, Intreduction to Computer Aided Design, Introduction to Security and

Epidemiclogy as somewhat or not at all important.

Technical/Non -Technical

This analysis considered the distribution of ranks given to each course based
on various conditions. For example, whether the respondent was an educator or a
practitioner, and whether the respondent was trained in a more technical field of
study. The technically trained respondents were someone having to do with the
practical, indwstrial, or mechanical arts or the applied sciences; for example

engineering, technicians and so forth, The non-technical were considered having
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to do with the administration of a function, such as managing, directing, supervising
and so forth,

The box-and-whisker plot in figure 7 displays the technically trained versus
non-technical trained responders. The first three core courses were ranked similarly

and the highest, except for course (10) Ergonomics/fHuman Factors Engincering,
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Figure 7
Technical Non-Technical Total Samplc Population

where the technical responders ranked it higher than the non-technical responders,
Major differences may be noticed in the ranking of course (8) Legal Aspects of

Occupational Safety and Health, (10) Ergonomics/Human Factors Engineering and
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(12) Product Safety, with these courses being ranked more important for the
technical group than the non-techmical group.

Reviewing the courses will reveal course seven, eight and eleven with a
statistical significance, Lechnical group ranked more important. Core Course
(7) Experiential Occupational Health & Safety Learning has a median rank of
two for the non-technical group. The technical group ranked coufse seven
significantly more important, z-3.43, and a median rank of three. The technical
group included 25% ranking extremely important yet another 6.7% ranked not
at all important. The non-technical group revealed 18 % ranking core course
{7) Experiential Occupational Health & Safety Learning exiremely important,
From the non-technical educator group 10% ranked Occupational Health and
Safety Learning extremely important compared to 19% practitioners. From the
technical group 26% educators ranked Occupational Health and Safety Learning
extremely important compared to 24% practitioners,

There was 8% of the total sample that responded not at all important to
Oceupational Health and Safety Learning. This was evenly distributed between
educators and practitioners responses. Course (8) Legal Aspects of Occupational
Safety and Health the technical group ranked significantly more important with
a Z valye of z-3.36. Of the 151 responders responding extremely important 69.5%
were technical and 30.5% were non-technical. The technical groups more than
doubled the rank of extremely important compared to the non-technica! group for
core course eight. From the technical group 78% educators responded extremely
important to core course eight compared to 22% practitioners. The non-technical

group that responded extremely important included 9% educators and 91%
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practilioners, Core course {11) System Safety Analysis the technical group ranked
more important, z- 2.08 but not real strong. The remaining courses did not reveal
any statistical significance between groups. Course (12) Preduct Safety will be
analyzed due to being the lowest ranked course on the whisker plot with the
technical group ranked higher. From the total sample 7.2% responded extremely
important for the technical group compared to 3.9% of the non-technical greup.
Again from the total sample, 24.4% of the technical group ranked course 12
important compared to the non-technical group at 13,35%. Responding somewhat
important, for coursel2, in the technical group was 28.6% compared to 18.9% for
the non-technical. The responding technical group for course 12, 1o not at all

important was 3% compared to 6% of the non-technical group. Figure 8 shows the
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technical group’s median rank of four on preparatory course (1), Computer
Applications was higher comparcd to a median rank of three for the non-technical
group, although both distributions were skewed in opposite directions, All other
courses maintained similar median ranks, with the technical group distributing
generally higher rankings than the non-technical group on all courses except

course (5), Principles of Physics with Laboratory,

There was only one elective ranked on average at more important by the technical

group, course (3) Technical Writing had a median rank of four.
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Technical Non-Technical Group Tetsd Sample Population

The majority of distribution ranks were similar for all course across the technical
L3
and non-technical groups, as illustrated in figure 9.
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Bias Analysis

To check for possible bias based on non-respondents an analysis comparing
respondents te non-respondents was conducled. Initially, a regional bias was
assessed, as seen in figure 10, The relative percent of non-responders l;) responders
was assessed, with differential amounts of non-responders across regional arcas as
indicative of the possibility of bias. Generally, for the educators, the non-responder
proportions were fairly similar, with regions 3 and 9 providing the highest

proportion of non-responders.
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Appendix 1. may be referenced for regional definitions. Yor the practitioners,
there seemed to be higher proportions ol nom-responder. -1 regions 6, 7, and #.

Figure 11, is a representation ol the total sample with the responses of practitioners

{(P) and educators (E} per region.
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Total Sample Population Respanse by Region Area

Reviewing fipure 12, gender non-responding and referencing appendix L,
44% of the female practitioners did not respond, compared to 26 % of male
practitioners not responding, This is significant difference not responding with a
z value of z - 2.2]. From the total sample of practitioners 15% were female

compared to 85% male responders. There appears to be fewer non-responders for
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males and females for the educator group but a disproportionate value [or
practitioners, as depicied in figure 12 Perhaps this is due 10 a less proportion of
femates in the total sumple of practitioners surveyed.

Retming 1o the SAS &2 stem frequency pruceduore 1able in Appendix L,
note there is no significance dilferenge in educators by gender not responding

zvalue is z- 1 98
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Fipure 12

Gender Non-Responding

From the educator group 28% did not respond compared to 26% females not
responding. There were equal proportions of educators' mate and femate responding

at 72% and 74% respectively.
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One may natice 1 disproportionaie non-responder percent :;'lcmss schaol-lypes
for educators and industrial 1ype for practitioners. Iixamining figure 13 school-lypes
include (711 schuals of health sciences, (72) education, (73) engincering and
technology and (74) business. Industries surveyed ineluded {91) manulacturing,
(92) institutianal, such as schools, government, hospitals and so forth (93) wtilities

and (94} consulting, including insurance.
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Non-respentders School / Industrial Type

Business School type (74) at 42.8% was the highest non-responder educator
percentage compared to responders. This may be due to most safety and health
programs were being housed in education, heafth and science or engineering and
technelogy schools, Utility (93), industry type for practitioners was the highest non-

responder percentage. Few of those surveyed, 2%, were from the utilities industry,
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Non-responder pereents were similar for educators prograns-lype and practitioners

type position, as seen in figure 14 {see Appendix M).
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Non-respondznt program / position type

Educator highest rate non- responding at 40% was program type (62)
censtruction. Construction was followed with (64) Hygiene/Environmental program
(61) Safety and Health Management and (63} Technical/Engineering. From the
educators total sample 5% was from censtruction type programs. The educators
non-responders compared to responders were very similar in each program type.
Practitioners’ highest rate non- responding at 42% was position type (82)
Construction. (84) Hygiene /Environmental pesition (83) Technical/Engineering
and (B1) Safety and Health Managcm.ent followed Construction, As with the
educators, the practitioners’ non-responder compared to responders was very similar

in each position type.



1n the previous whisker plot and RIDET analysis there were highly
congruent responses that may rank very low, 1 there was a high ranking {median
ranked pu.%itiun) and 1he mean RIDUT is not the best, then ic says that although the
overall ranking was generally high, some individuals did not agree with this.
Therefore this researcher has taken this one step Turther and the follewing rule

was established.

1. If a high congruency is obtained (mean RIDIT near 0.50)
and

2, High median ranked position

Then not only is their information indicating the overail ranked position of the
course, but also high congruency among educators and practitioners. Based on

this approach multiplicative weightings was done using the following formula.

Weights = absolute value

(Rank pasifiSh of whisker plot — Rank position of RIDIT) + 1
(4)

Weighted value = (Rank position of whisker plot * Weight)
(5)

This approach takes bath the ranking and congruency into consideratian.
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Therefore, lonking at table 10, the weighting scheme weights (e position of

the eriginal ranked position with level o congruency.

Table 10

Core Course Weighted Value

Rank Rank
Rank  Whisker RIDIT Weighted
Pasition  Course  Course  Weight  Value
Number Number

1 1 12 8 6
2 2 6 11 22
3 3 5 5 15
4 10 13 7 28
5 5 4 3 18
5] 8 1 8 48
7 8 3 3 21
8 Ll 11 1 8
9 13 9 B 54
10 6 10 9 90
11 4 7 7 77
12 7 2 2 24
13 12 8 13 169

New
Rank

0 —

3.5

w
—
oGO o

12

11
7

13

Postulated on this new ranking one could say the highest core course ranked is

course one Principles of Occupational Safety and Health. This course was

followed with course eleven System Safety Analysis, course three Safety and

Health Program Management and course five Analysis and Design for Safety are

tied for third, Thercfore each is ranked 3.5 based on tied ranks in non-paramettic

statistics. With the new ranked position the remaining follow in order. Fire

Prevention/Protection and Control; Furdamentals of Industrial Hygiene and

Toxicology; Experiential Qccupational Safety and Health Learning;

Ergonomics/Human Factors Engineering; Legal Aspects of Occupational Safety
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and Health; Safe Handling of Materinls; Psychological Aspects of Safety and
" Health; Methodology for Satety Training and ranked last is Product Safety.

‘The same, weighled, process was continued for the remainder of the coursces.

Table 11

Preparatory Course Weighted Value

Rank Rank
Rank  Whisker RIDVY Weighted New
Position Course  Course  Weight  Value  Rank
Nuniber MNumber

N = F
Nooomw

[3) QE-N %I PR
b R —=
h W —
o M bW
o B o —

The preparatory courses Computer Applications ranked highest followed
by Principles of Statistics, as seen in table 11, Chemistry with Laboratory and
including Organic is ranked third followed by, Human Anatomy and Physiology
and Principles of Physics with Laboratery ranked last.

Continuing with the electives and weighted process, the rank was determined
as depicted in table 12. Measurement of Safety Program Performance is the highest
ranked elective, of the weighted scheme. Fellowed by Risk Management Loss
Prevention/Control, Technical Writing and Epidemiology. Ethics of Safety,
Chemical Safety, Fundamentals of Public Speaking and Motor Fleet and

Transportation Safety are ranked next. Followed by Labor Relations and Business
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Mathamatics. ‘Techniques of Business Management & Business Liconomics are tied

for eleventh with Elements of Enviconmental Salety and Health.

Table 12

Eleciive Course Wetghted Value

Rank Rank
Rank  Whisker RIDIT Weighted  New
Position Course  Course  Weight .~ Value Rank
~ Number Number

1 3 5 25 25 3
2 4 1 7 14 1
3 6 ] 7 21 2
4 11 10 14 58 6
5 12 2 18 a0 1.5
6 17 9 9 54 &
7 18 25 9 63 7
8 20 4 13 104 13.5
9 21 6 13 117 16
10 1 13 9 80 11.5
11 5 19 " 121 18
12 8 16 10 120 17
13 9 15 8 104 13.5
14 13 17 5 70 9
15 19 18 5 75 10
16 22 14 4 64 8
17 25 11 11 187 21
18 2 23 14 252 22
19 7 22 6 114 15
20 10 20 17 340 25
21 14 21 6 126 19
22 24 12 2 44 4
23 23 24 6 138 20
24 16 7 13 312 23
25 15 3 13 325 24

Writing Skills Including Rhetoric and Compositien aiong with Operating

or Manufacturing Processes and Materials were tied for thirteenth. Next rank
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is Reseaich Methods, Construction Safety, Time Management, Facilitating Skills
Quality Assurance, and Iboductior 1o Security, Tlectrical/Mechanical
Fundamentals and Bogie Wil the last three being ranked are Introdustion (o

Computer Aided Desiun, Foreign Language and Financial Skills,
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CHAPTER FIVE

CONCLUSIONS AND RECOMMENDATIONS

The pumpese of this study was 1o determine it a model Occupational Safety
and Health {OSH) baccaiaureale degree curriculum, in the USA could be dcvcll;pcd.
A secondary goal was 10 determine if Occupational Safety and Health practitioners
and Occupational Safety and Flealth educators would agree on course offerings. In
order to deterntine the curriculum and if educators and practitioners agreed
investigation bepan with the following rescarch questions.

1. Will a medel safety and health curricula emerge?

2. Will safety educators and safety practilioners agree on courses?

Conclugions
The analysis tesil"led indicated a significant difference amonuy the practitioner

on ranking of some of the courses. Data analysis using relative to an identified prior
distribution {(REDIT} indicated that the z-value greatly surpassed the criteria for
significant difference set at z + 1.96 al the alpha < .05 level. Therefore it was
determined a significant difference, non-congruency, in 1wo core courses, five
preparatory courses and eleven elective courses between the two grotps.
Practitioners tended to significantly rank less important than educators do the /i
following courses.
Core Courses.

*» Fundamentals of Industrial Hygiene and Toxicalogy (Z -2,467) (p<.05)

% Legal Aspects of Occupational Safety and Health (Z-3.510) (p <.05)



Preparatory Courses.

The z-value showing a signilicant difference between the two groups, educators

tended o rank the following courses more important.

Computer Applications {Z -3,150) (p=.05)

Chemistry with Laboratory and Including Organic {Z ~4.550) (p<.03)

Principles of Statistics {Z -4.090) (p=<.05)
Human Anatomy and Physiology {Z —2.500) (p=.05)
Principles of Physics with Laboratory {Z =2.360) (p<.05)

Elective Courses.

Elective courues with the z-value showing a signiticant difference between the

~ two groups, educators tended to rank the following elective courses more important,

Technical Writing (Z -4.800) (p<.05)
Research Methods (Z -4.320) (p<.05)
Elements of Environmental Safety And Health (Z -3.090) (p<.05)

Epidemiology (Z -3.660) (p<.05)

Elective courses with the z-value showing a significant difference between the

two groups, practitioners tended to rank the following elective courses more

important.

¢ Techniques of Business Management & Business Ecanomics (Z 5.560) (p<.05)
¢ Logic (Z 3.900) (p<.05)
¢ Facilitating Skills . (Z 6.410) (p<.05)
+ Time Management (Z 5.510) (p<.05)
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¢ Operating or Manufacturing Processes and Materials (Z 3.440) (p~ .05)

4 Tinancial Skills (Z «2.360){p~ .05)

Electrical/Mechanical Fundamentals, has a marginal significance at a z-value of
1.98, practitioners tended to rank the course higher.

A weighting scheme was conducled 1o consider overall ranking and
congruency that weights the position of the ranked position with the level of
congruency, This not only provides information indicating the overall ranked
position of the course, but also high congruency amongst educators and
practitioners. Based on the analysis this researcher decided it was not only, simply,
the overall ranking thal was important, but also essential to consider how the
responding educators and practitioners thought the courses should be ranked.
Facloving for congruency, based on ranked means and distributions and alsa for
inclusion in curticulum, the courses ranked as follows:

Core.
1) Principles of Occupationat Safety & Health
2) System Safety Analysis
3) Safety and Health Program Management
4y Analysis and Design for Satety
5) Fire Prevention/Protection and Control
6) Fundamentals of Industrial Hygiene and Toxicology
7) Experiential Occupational Safety and Health Learning
8) Ergonomics/Human Factors Engineering

9) Legal Aspects of Occupational Safety and Health
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10) Sale Handling of Materials
1) Psychological Aspects of Safety and Health
12) Methodalogy for Safety Training

i3) Product Safety

Preparatory courses gverall ranking.

I} Computer Applications

2) Principles of Statistics

3) Chemistry with Laboratory and [ncluding Organic
4) Human Anatomy and Physiology

5) Principles of Physics with Laboratory

Elective courses overall ranking.

1) Measurement of Safety Program Performance
2) Risk Management Loss Prevention/Control
3) Technical Writing

4) Epidemiology

5) Ethics of Safety

6) Chemical Safety

7) Fundamentals of Public Speaking

8) Motor Fleet and Transportation Safety

9) Labor Relations

10} Business Mathematics
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1.5} Techniques of Business Mansgement & Business Feonomics
lied eleventh.

11.5)  Elements of Envitonmentad Safety and Fealth tied cleventh,
13.5) Writing Skills Including Rhetoric & Composition ticd
thirteenth.

13.5)  Operating ur Manufucturing Processcs and Materials tied
thirteenth

15) Research Methods

16) Construction Saleiy

17) Time Management

I 8) Facilitating Skills

19} Quality Assurance

20) Introduction to Security

24 Electrical/Mechanical Fundamentals
22) Logic

23) Introduction to Computer Aided Design
24} Foreign Language

25)Financial Skills

Graduates with degrees in occupational safety and health may find
challenging positions in industrial facilities, federal, state and local government. The
safety profession s diverse and interdisciplinary. The safety and heaith students
need knowledge of many subjects inasmuch as safety and health is an eminent part
of everything around us. To be able to communicate effectively they are required to

have enough knowledge to work with people in many disciplines.
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Universitivs and educators are steapped with the limited amount of credil
hours tor the length of propram. Educaturs should provide advice based on the
student’s desired leld or background. 1Lis essential for the practicing safety
prafessional to acquire 1 unique and diversitied type of education and training in
order to meet the challenges of the future,

The occupational safety and health students continually need to educate
themselves. Some of the ranked suggested courses could be combined. Gthers could
possibly be covered as a topic within a course. Suggestions from practitioners that
more warkers” compensation should be taught. This may be a problem for a
university to cover workers™ compensation for all regions of the USA. “There are 50
stale and three federal workers' compensation jurisdictions each with its own statue
and regulations.” (Ashford, Caldart 1991,p.455) A student studying a course in
workers’ compensation in region 3 may very well find himself or herself employed
in region 9 where the laws may not apply. .
i

The technically trained compared to non-technically trained responders
maintained similar median ranks of the courses. The enly differences may be noticed
in the ranking of courses Legal Aspects of Occupational Safety and Health,
Ergonomics/Humau Factors Engineering and Product Safety. These courses were
ranked more important for the technical group than the non-technical group,

Respondents believed when a new occupational safety and health ruling
comes out educators should prepare a course to meet the new laws. Educators must
evaluate their curriculum in order to determing whether it mects the needs of the
safety student, but not necessarily a full course in the new law. Responding

practitioners believed record keeping should be a course offering. Educators
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responded these could be brought up as topics in one of the courses already in the
process. Some of the courses cauld e included, by Esculy advice, in the general
studies part of degree prerequisites. Combinting several tapics into one, students can
continue sheir professionat devetopment after praduation in there area. Responders
suggested 1wo separate courses for Fundamentals of Industrial Hygriene and
Toxicology. The course of Hygicne and Toxicolopy combined would give the
student an overall undersianding for (he importance of both. Perhaps a graduate
course would be appropriate in Hygiene and ane in Toxicology, depending on the
students’ interests. A baccalaureate curriculum does not appear to have room to add
additional credit hours; there is only so much time.

Responding practitioners suggested a course be added to a safety curriculom
in training techniques and speaking skills. In the course Chemistry with Laboratory
including organic responding educators suggested not to include organic. Unless
students want to spend additional years in & program, some of these topics can be
learned by students going to seminars. Once the student has graduated is not the time
te stop learning, The laws are constantly changing, technology is continually
changing and the safety student, once graduated, has to continually monitor the new
processes and keep learning. What was expected from a safety practitioner 30 years
ago will still be expected today, in addition fo numerous ather duties. Being a safety
practitioner is a continuous learning process, acquiring knowledge and skills to keep
up with the changing times. Educators, as well, need to continuously monitor what is
expected of the safety graduate. Visit locale business, listen to needs, network with
other safety educators, and assess the safety program adjusting when appropriate or

deemed necessary.
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for the following courses,

Core course, Principles of Occupational Safety and Heaith

Safety and Health Program Management

Preparatory course.  Conmipuler Applications

Elective course. Measurement of Safety Program Performance.

These are all managerial type courses that would serve all students well, no matter
what area of emphasis they may choose.

The research concluded here can not insure the requirements needed in the
future. This is a dynamic area of knowledge and in constant change. Laws will
change; interests will change as well as budgels for educators and businesses. This
research was to sugpest to a sludent a well-rounded occupational health and safety
education at the baccalaurcate level, The student then may take their education to
another level. Areas of interest to advance their studies may include hygiene,
environmental or managerial, This research was meant to give a sense of direction
on what the practitioners and educators were indicating was needed for a
baccalaureate in occupaticnal safety and health. Educators are working with credit
hour limits, time limits, and budgets to prepare students to enter the ever-changing
work force.

The exactness of the SAS system frequency analysis, whisker plot, also

substantiated the concept of the construct validity of the instrument.
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Reliability of the survey instrument 10 determine if the sesylting information
collected Trom the survey co:u-‘l.d be used with confidgace, is & clear matter, All
subjects were presented with a standardized survey, by one rescarcher using the
same pilot members. A measure of significance of how poorly the relationship was

to one another was given by 1he Z-value.

Limitations of Study

% Interdisciplinary nature of safety & health, therefore, difficult for participants to
zero in on a curriculum.

» Qrganization of material received from participants; such as, same items
different titles, word can mean many different things depending on how the
person interprets it. Short course descriptions may have helped.

¥ The disagreement in ranking scales may be due to differences in relative
importance and 70t more absolute importance,

» Influence of accrediting agencies and established curricula,

¥ Confusion of job titles for safety and health practitioners, which could influence
perception of job function.

¥ Resistance to change with time and changing technology.
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Recommendations

In view of the findings the following recommendations are oflered:

[. It is supgesied that core courses receiving the higher weighted rank be

utitized as # model for occupational safety and health curricutum.
Core:

1) Principtes of Occupational Safety & Health

2) System Safety Analysis

3.3)  Safety and Health Program Management tied for third
3.5)  Analysis and Design for Safety tied for third

5) Fire Prevention/Protection and Control

6} Fundamentals of Industrial Hygiene and Toxicology

7) Experiential Occupational Safety and Health Learning

8) Ergonomics/Human Factors Engineering

9) Lepal Aspects of Qccupational Safety and Health

. It is supgested that care courses identified as being of least value by

weighted rank have less emphasis placed on them as core requirements,
however to be included in overall curriculum.

Core:

10) Safe Handling of Materials

11) Psychological Aspects of Safety and Health

12) Methodology for Safety Training

13} Product Safety
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3. ltis supmested that the preparatory courses with the highest weighied
rank be included in an occupationyl safely and health curriculum.
Preparptory, Course:

Iy Cemputer Applicatiens
2) Principles of Statistics

4. 1t is suggested that the preparatory courses with the lower weighted rank
have less emphasis placed on them, however 1o be included in
preparatory curriculum of area of emphasis. Area of emphasis would be
of the students interested accupational direction.

3}y Chemistry with Laboratory and Including Organic
4) Human Anatomy and Physiology
5) Principles of Physics with Laboratory

5) Itis suggested the elective courses with the higher weighted rank be
\included in an occupational safety and health curriculum relating to the
area of emphasis the individual student chooses. The weighted rank order
is as follows:

Elective Courses:

1) Measurement of Safety Program Performance
2} Risk Management Loss Prevention/Control
3 Teﬁhnical Writing

4) Epidemiology

5) Ethics of Safety

6) Chemical Safety

7) Fundamentals of Public Speaking

8) Motor Fleet and Transportation Safety

9} Labor Relations

10) Business Mathematics
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11.5} 'Techniques of Busingss Management & Business Economics tied
eleventh.
[1.5)  Elements of Environmenta! Sufely and Health tied eleventh,

13.5)  Writing Skills Including Rhetoric & Composition ied thirleenth,
13.5) Operating or Manufacturing Processes and Malerials tied thineenth.
15} Research Methods

l(:!)'l"i. Construction Safety

I"!] Time Management .

[8)  Facilitating Skills

19)  Quality Assurance

20)  Introduction to Security

21)  Electrical/Mechanical Fundamentals

22) Logic

23)  Introduction to Computer Aided Design

24)  Foreign Language

25)  Financial 8kills

6) It is sugpested that educational instilutions, with occupational safety and
health programs use the weighted rankings, in program evaluation, to
determine if their program meets the curriculum suggested by the
respondents survey questionnaire.

7) 1t is suggested that individuals interested in investigating an eccupational
safety and health baccalaureate degree use the medel suggested by this
study. This study may be used to determine the occupational safety
and health ‘students course needs including their area of interest,

8) It is supgested that this study be replicated with a control group, over a
longer ;;criod of time, including more demographic inlformation, for

example, the respondents exact years of safety experiences, type of
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educational degree, type of real-world experience ol educators, and so

foyrth.

9) Cambine much of the knowledge to successfully function in the
safety and health arena into existing courses, for example, ethics,
workers™ compensation emphasizing that only theory is being
offered and there is a continuing need for training in the area.

L0) Safety and health curriculum should emphasize, at least, two tracks; that
is technical and managerial.

11} Safety practitioners need to continue to attend seminars by universities
and other organizaﬁdn&' 0 keep up-to-date on safety and health issues.

12} Use of safety practitioners as an advisory group to safety and health
educators, especially when develeping or revising curricuhmm.

13) Developers of curricula and educators advising safety students should
recognize the individuals who have interests in technical or managerial

positions, thus directing them to take courses in the area of their interests,

107



—_—

APPENDIX A

Yerbal Survey and Telephone Interview

Pilot Group Educators and Practitioners
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Respondens

Topic:

Practitioner:

VERBAL SURVEY/ TELEPHONE -INTERVIEW

Practitioner

[Date: Time

Interviewer:

E-1nail

Outline:
1. Why:
2. What:
3. What:
4, What:
3. How:

6. How:

Think About the College courses you 1ook:

did you take the courses you did?

Courses would you chanue?

Courses assist most in your safety function? Why?
Courses are Jeast imporiant to your safety function? Why?
Would you change the curriculum requirements? Why?

Do you feel about your company training you as a safety
professional?

Would you be interested in being on my pilot survey panel? You wilt fill out and
return various surveys in a timely fashion? They will be surveys I send and kept in
strict confidence.
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Educator:

VERBAL SURVEY/ TELEPHONE -INTERVIEW

Respandent : ._Educator

Topic: Date: Time

Interviewer: E-mail

Qutline:
1. What degree do you have?
2. 1n what discipline is your degree?
Think About the College courses you teach:
3. What courses do you teach most?
4. In your opinicn what would you add, change or delete frem the

Occupational Safety & Flealth program? .

Would you be interested in being on my pilot survey panel? You will fill out and
veturn various surveys in a timely fashion? They will be surveys I send and kept in
strict confidence.
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APPENDIX B

Survey I
Pilot Group

Educators and Practitioners
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SURYEY | PRACTITIONERS

Survey [ ML Kedhe-Mims it wlidn
31 dpache Cunrt
cpypieton, 1T S4941-1H012

Eeuil: inimsmi jeno.com Phene/Fix {920)731-7544

September 8, 1998
Dear: «Greetings»

Thank you, for agreeing to participate in the pilot group to help me gather
information with what cousld be a USA Mode! Safety and Health Bacheloss
Curriculum.

This is the first of a series of surveys you will receive. Please return 1he survey in the
self addressed stamped envelope on or before October 13, 1998,

If necessary write on the back or attach additional sheets, using corresponding
numbers to the question.

1. What is the primary objective(s) of your position? (e.g. list functions)

2. List the major areas of accountability in your position.(e.g. safety inspections,
etc.)

3. List what skill(s) you need to do your job. (e.g. hazard awareness, etc.)

4. List how you acquire the knowledge to perform in your job. {e.g. coursework,
etc.}

5

Thank You Please return on or before Oct. 13, 1998
Margie
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SURVEY 1 EDUCATORS

Stervev ! AL Kofhe-Alims #EDw w1y

34 A pache Conrt
dAppleton, W S4911-16012

Zamail, oimsnuetjino.com Phone/Fax (920) 711-7548

September 08,1998

Dear: «Greetings»

Thank you, for agreeing to participate in the pilot group to help me gather
information with what could be a USA Model Safety and Health Bachelors
Curriculum.

This is the first of a series of surveys you will receive, Please return the survey in the
self addressed stamped envelope on or before October 13, 1998,

If necessary write on the back or attach additional sheets, using corresponding
numbers to the question.

1.
2

3
4.

What is the primary objective(s) of a safety practitioner? (e.g. list functions}
List the major areas of accountability of a safety practitioner. (e.g. safety
inspections, etc.)

List what skill(s) practitioners need to do their job. {e.z. hazard awareness, etc.)
List how practitioners acquire the knowledge to perform in their job. (e.g.
coursework, etc.)

Thank You . Flease refurn on or before Oct.13, 1998

Margle
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Sitnvey [ AL L KotheMims =Pt «BEDn «lDn
S8 Charfemagne Bvd, Unir 203 11
Naples, #1. 34412-7092

Email; minssm@juno.com Phone/Fax (94 1)732-0203
January 05,1999

Deac: wlireetings»

Onee agnin Thank you, for agrecing to participstc in (he pilot group te help me gather information
with whitt could be a USA Mode! Safely and Health Bachelors Cumiculun,

The overall response (o the survey was that the safely praciitioner's prisnary objective is Lo:
+ Roduce work-related injury and illness.
Reduce operating cost throagh safcty.
[nerease safiety nwareness at all levels of the organization.
Implement and oversee health and safety policy.
Comply with legislative standards for the industry,
Fit with organizational culture of the enerprise, . B
Encourage and support employee involvement. o TR
Have commeon sense, and dedication 10 the job. R

LR K B B R K 2

Within 1he scape of the objective would include other function's; i.e.,
» Recopnize
» Evaluate
#  Monitor and
¥ Control Hazards cic.,

Each survey was reviewed with a list of all topics created. The information from suggested course
names are included in the list, However, course Litles are reserved for the final survey.

Altached you will find the tist mark Each ONE as 1o how you feel it is important to a Safety and
Health curriculum. [f you have others add them ta the bottom of the list or on the back of the paper.

Once apain, this will be used 1o build the next survey,
Kindly rcturn on or before Febrasary 1, 1999,
Nole the change of address and different Phone/Fax numbers

Thank You . L 0

Aargle

Please return on or before Feb. |, 1999
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Survey H AL Kothe-Mins
48 Charlemagne Bled Unit 203 1

Eniail; mimsm@njuno.com

Place an { x }in the hox that best reflecty the importance (o a

Naples, 'L, 34112-7092

Page §of 3
<P aBEDp alldn

Plone/Fax (3413732400263

Safety and Health Praclitioncr.

Headingy

Extremely
Imporiant

Tiogmrtant

Muderutely
Impartant

Nolatul)
Ienpartant

Accident / Incident Investipation

Adaptability/ Altruism/ Positive Attitude

Air Sampling

Anatomy/ Body Structures & Functions

_;'rldits

Behavior Skills/ Interpersanal Skills

Budgpeting

Chemical Knowledue & Information

Coaching/ Osicntation

Common Sense

Communication/ Oral & Writicn

Compliance Audits

Computer Litcracy / Skills

Conducting Meeting Skills

Conflict Resolution

Critical Thinkinp/ Analytical Skills

Customer Scrvice

Data Collectionf Processing

Decision Making

Deductive Reasoning

Delegation

Desipn of Engincering Hazards

Dosign Review/ Building & Fire Codes

Design/ Development of Safety Program

Determine Repulatory Compliance

Develop Emergency & Disaster Contro}

Development Strategics

Drafting

Electrical & Mechanical Basics

Electronic Equipment Skills

Employee Safety Training & Development

Environmental Protection

Equipment Maintenance/ Inspection
Records

Facilitating Skills

Financial Management/ Cost Skills

Fire Clothing Assessment

Flexibility
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Survey Il M. 1, Kothe-Aims Hage 20f 3

1 Charlemagne Blvd. Unit 203 < aEDp «IDn
Naples, I, 34112-70932
Email; mimsmidjung.com PhoneflFax {941)732-0263

Pluce an { x ) in the box that best reflects the imporianee to a
Safety and Health Peactitioner

Headingy Extremely Miderately | Nolut all
Imporad | Important Important I e Hunt

Forcipn Languaps

General Labor Laws

Guarding

Handling Multiple Prioritics

Hazard Recognition, Evaluation, & Control

Hearing Conservation

Honesty

Human Resources

Indoor Air Quality

Inspections

Instrumentation

International Safcty

Internet Skills

Internship

Interpreting, Reports

Intervigwing

Investigating,

Labor Relations

Leadcrship Skills

Linbility

Listening

Lockout/ Tagout

Long Range Planning

Loss Control

Loss Prevention

Management by Objectives

Marketing/ Selling

Maximize Productivity  {(botiom line)

Measurement/ Evaluation

Mouitoring

Motivation

Multiculturalism

Negotiation

Noise

Qperational Processes

Orpanizational 8kiils {Culture)

Personal Protective Equipment Knowledge

Planning

Policy
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Survey 1l MA.Kolbe-Aims " Page Jof3

401 Chartemagne Bivd, it 203 8 <Pl «EDp vl
Naples, FI. 34112-7062
Etwail: mimgm@juno.cam Phone/Fax (941)732.0263

Place an [ x } in the box that best rellects the importince (o 2
Sifety and Menlth Prystitisner

Extremely Moderately Notat ol

Hcading,'i leiportant Inptertand binportam Lmportan)

Positive Attitude

Presentation Skills

Problem Solving

Process Safety

Product Liability Reduction

! Program Devclopment/
Implecmentation

Program/ Evaluation/ Management

Projcet Assignment

Project Management

Promotion of Safety Program

Psychological Skills

Purchasing Aporovals

Qualitv Assurance

Radiation

Record Keeping

Regulatory Understanding &
Compliance

Report Writing

Research Methods

Resource Safety

Respiratory

Review Construction Plans

Risk Asscssment & Management

Safety Theory

Safety Through Design

Severity Reduction

Speaking Skills

Staff Advising

Standards (NFPA/ Ansi ctc. )

Supervision

Tearn Building

Tenacity

Time Management Skills

Toxicology

Ventilation

‘Waste Disposal

Wellness & Return To Work Progprams

Workers' Compensation

Writing Skill
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SurveyIll1

Pilot Group

Educators and Practitioners
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Pagc 1 of 3
Sorvey 11 ML Kofbe-Mimx <P wEDw «lDp
0 Charlemagne fivd, Unit 303 11
.- Maples, FL. 34112-7092
Email; mimsm#djung.com Phone/Fax (941)73240263

March 06,1999
Dear aGreetingss:

Once again Thank you, for paricipating in the pilot group to help me gather information with whal
conld bea USA Model Salely and Health Bacealaureate Curticulum.

The restilts of each Survey 2 were perused and documented. The information from suggesied
duplicates were combined, c.p., computer litericy skills and internel skills and the results were then
scored and ranked using Spearman rank order.

On page 2 is & list of items (skill, lopic or knowledge) which, according to pilot group responscs, arc
ranked in order of importance. In an effori (o further condense these items, mark Each ONE with an
X)_as o how you feel itis impontant to a baccalaureale safety and health curriculum. This will
serve as the concluding register to finalize a catalogue of course titles to be rated on the last survey.

On page 3 is a sampling of course tilles that came {rom current college & university offerinps. Mark
Each ONE with an (X) as lo how you rate ils imporiance to a baccalaurcalte safety and heallh
curriculum, Also, list and ank any additional such course titles an the bottom or reverse side of the
paper. These conrse Litles will be used as a seed or starter proup 1o be used for the final survey,

The final survey will be sent to the pilol group, as well as & much larger number, of safety
practitioners and Educators for the closing stalistical analysis,

Kindly return the survey on or defore _April 1, 1999,

. ThankYou .

" Return on or before April !,"19:_99_.

120



Survey 11 ML Kolbe-Afims Page 20l 3

8 Charlemagne Bivd. Uit 203 1 PR &EDw «[Dn
Napdes, L. 34112-7092
Email: timsméiuno.com Plione/Fux (941)732-0263

Headings Extremcdy |- Somewhat | Nt at afl
Llsted by runh onder. Impoctant | Impertant | Importad | Impociamt

1 Behavior Skilis! Interperaonal Skills

Commun|cationd Oral & Written

Common Sense/ Problem Salving

ol rs

Deslgn /Develop /implement fPromole Safely Program

Leadership Skills

Safely Lhrough Deslgn {Guardlng etc.)

Regulatory Compllange {Standards NFEAJANS] ele)

8 Audisd Compliance Audds _ { Monitoring / Inspeclions etc.)

[] Labuar Relatlons

10 Camputer Lileracy

" Time Management Skills / Planning

12 Hazard Recognition Evalualion & Cantral
KK Record keepl {e.g. #av. Brys. Workers' Camp.)

14 Employee Salejg Training & Davelopment

15 Opersllonal Processes! Elecl. Mech Basics /Process Safely

16 Accldent { Ingldent (nvesligation

Repait Wriling/ Inlerpreting Reports

Loss Prevention / Contro!

7

8

9 Measurement / Evaluallon of Program
20 Noige & Hearinpg Congervalion

Project Managamant

%3

Chemical Knowledge

|23 [ Financial Skills
24 Policy {e.g. Purchasing approvals)
25 | Safety Theary {Hesources, eley
26 Liability
v Anatomyf Body Structures & Functlons fe.q. Respiratary)
28 Ventilatian
29 Risk Assessment & Management
30 Handling Mulllple Priarities
31 Management by Objsclives
32 Personal Proteclive Equipment Knawledge
33 Develep Emergency & Disasler Conlral
34 Markeling / Selling {e.q. aof Salety)
35 Facilltaling Sklils
36 Customer Servlca {Knowing yotr cuslomers e.g.,
employees!
37 Enviranmenlal Protectlon
38 R h Methods ([Revlew Literatura a.g. study
to discover safe practices)
39 Maximize Productivity {How safely alfects the bettom line)
40 | ArrSampling
M Taoxicalogy
42 Experiential Learning {Inleenship /Coop Program)
43 Mutlticuliuralism
44 Equipment Maintenancef Inspection Records
45 | Radiation
45 Quality Assurance
47 Internalignal Safaty
48 Fire Clothing A nt
49 Foreign Language
50 Drafting
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Suevey 1 Mb.Rothe-Mims Page 3 of' 3
SO Charlemagne Bhvd. Unit 203 18 <ff «ED» «lD»
Nuples, M. 34112-7082

Ewail: misasmiidjnno.com

Phone/Fax (94 1)732-0263

Phive an { x ) in the boax that best refleety the importance in a Safety apd Health Practitioner,

Professional Core

Extremely Somewhat | Not at Al
Important | Imporiant  Important | Important

Analvsis and Design For Safely

Construction Safely

Elemems of Environmental Salcly

Erponomics / Buman Factors Engincering

Expericntial Qocupational Safely and Healih
Leaming:
¢.it.. Internship, Coop, Practicum

Firc Protection / Prevention aind Control

Fundamentals of Industrial Hygiene and
Toxicolopy

latroduction to Security

Legal Aspects of Occupational Safcty and Health

Methodolopy For Safety Training

Molor Fleet and Transportation Safely

Principles of Occupational Safely

Psychological Aspects of Salety and Healih

Salcty and Health Management

System Salety Analysis

Preparation Courses

Extremely Somewhat | Not at All
Impogtant | Important | Imporiant | Important

Chemistry with Laboratory and Including
Qrganic

General Siatistics

Human Anatomy and Physiology

Physics with Laboratory

Other Requirements

Extremely Somewhat | Not at All
Important | Important | Impartant | Impartant

Comumumnicalions

Produciion Concepls

Fundamenizals of Computer Science

Elementary Business Administration (Include
budgeling) :

Please return on or  before Aprl 1, 1999

122




APPENDIX E

Survey IV
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Survep il : AL L Kolbe-AMimy Pape | (g:‘:i'
: 31 Apache Court <Pft= «ED» «iDn
Appleton, IV 54911-1042
Email: mimsm@@juno.com - : _ Phone/Fax {920) 731-754%

. August, 9, 1959

Dear: (first name of respondent)

I am working on research to complete my docteral degree in Occupational Health
and Safety, and [ need your help.

My study is entitled University Curricula Analysis for Oceypational Health and
Safety In the United States. [ have assembled the enclosed questionnaire in order

to survey university health and safety faculties and safety practitioners to determine
which courses in the safety curriculum are most important to provide students with
the proper balance of safety management and scientific training required in the
occupational health and safety field.

The suggested Core Curriculum for Occupational Health and Safety was determined
by a pilot group of Occupational Health and Safety Educators and Practitioners, The
courses on the following pages are for your evaluation,

You have been selected to participate in this survey because of your expertise in the
safety field,

1t is my pleasure to personally invite you to participate in this study. Please return on
or before September 10, 1999 in the self addressed stamped envelope. I thank you
for taking the time to complete this survey.

Sincerely,

Margie
Margie L. Kolbe-Mims

Please return by September 10, 1999
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Survey 11 ML Kothe-Mims " Page2of3
31 Apach Court <P «ED» «lDn
Appleion, 1] 34911-1012

Email; mimsugdjuno.comn Phang/Fax (920) 731-7548

Core Coursex For Oceapational Sufety & Hedlth

Pages 2 und 3 include course titley that are a revult of information drawo from a pilat group of
Safety Educators and Practittonery.

Place an [x} in the box
That hest reflects the imporiance Lo an Occupationsd Safety & Health Curriculum

Core Cosirsey Exlremcly Hontewlal Nl al Al
P pisriant Important [mporiant Imperiant

1 | Principles of Occupational Safety & Health
3 | Fundamentals of [ndustrinl Hygicne and Toxicology
3 | Safely and Bealth Program Management
4 | Psychological Aspects of Safely and Health
5 | Amalysis and Design For Safely
6 | Mcthodology for Safety Training
7 | Experiential Ceeupationn! Safcly & Healil:
Leaming

§ | Lepal Aspects of Occupational Salety and Heahli
9 | Firc Prevention/ Prolection and Comroll
10 | Ergonomics/ Human Factors Engineering
11 | Syslem Safety Analysis
12 | Product Safety
13 | Safe Handling of Malerials

Preparatory Courses

For Occupational Safety & Health

1 | Computer Applications
2 | Chemistry with Laboratory and Including Organic
3 | Principles of Statistics
4 | Human Anatomy and Physiology
5 | Principles of Physics with Laboratory
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Survey §I7 AL, Kobie-Afims
31 Apache Ceurs

Appleton, Wi SHE1012

Email: mitnsmigjueo.com-

Pape 3 of 3
<. «ED» ¢1Dw

PhonoefFax (920) 7317548

Electives For_Cccupationad Safety & Health

Place an {x} in the hox
That best reflects the importance (o an Qooupational Safety & Health Curriculum

Eloetives Eatremely Somewlat [ Notal All
Importani | Importans | Baportant | Importan
I Techniques of Business Munagement & Business liconomics
2 Logic
3 Techuical Writing
4 Muasureatent ol Sofely Program Perlormunce
5 Facililoting Skills
[ Risk Management, Loss Prevention/ Control
7 Besearch Methods
8 Time WMonagement
g Cpenilitig or Manufaclering Processes and Materials
10 | Financial Skills
11 Chemical Safely
12 Elements of Environmental Safety And Health
13 Labor Relalions
14 Qualily Assurance
15 Foreign Language
i6 Tutro to Compuler Aided Design
i7 Lithics of Suloty
18 Fundamentals of Public Speaking
19 Business Mathemalics
0 Writing Skills Including Rhetoric & Compasition
21 Constriclion Safety
22 Molor leet and Transportation Safety
23 Introduction to Security
24 Epidemiology
25 Electricalf Mechanical Fundomentuls
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RIDIT Analysis

When two s_amples are being compared, the data may be arrayed as shown in Table

X. The pn‘bportions {(p11s.... Pu) represent the frequency distribution in sample 1,
Table X

Relative frequency distributions from two samples

‘Ordered Qutcome . Sample 1 Sample 2 Total
Categories I nz
1 0y P2 Py
[, 2 Py Pa2 Py
. Pr1 Piz Py
K 1,00 1.00 1.00

and the proportions (p1z,..., piz} represent the frequency distribution in sample 2. The

freguency distribution in the combined sample is (Py, ... Pi), where

_hmPytmpPp,

Pi Y

(i=1,..., k) withN = ni+ n; the total sample size. The value of chi-square with

. k- 1 deprees of freedom may be found using the following formula,

(Pfl'sz)z

P;

k

2 _mm
X = z
N i=1

- although an appropriate test, crucial information on the natural ordering of the k

. ‘categories is lost,

In this research Educators have been selected as the reference group. To do a RIDIT
analysis, as pointed out by Selvin (1977), may be more sensitive to the chi-square

statistic for comparing two independent samples when the variable under study can
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be classified into an ordered category. Consider a series of observations classified

into 4-ordered (ranked) categories:

| 2 3 4 Total
Reference Y1 Y2 Y3 Y4 m
Group
Comparison X1 X2 X3 X4 n2
Group '
Ordered (D 2) ) RIDIT Weights
Categories (=23
1 Y1 Y172 0 (y1/2)m
2 Y2 Y212 Yl (y1+y2/2)m
3 Y3 Y372 Yi+y2 {y1+y24+y3/2Ym
4 Y4 Yd/2 Yity2+y3 | (y1+y2+y3+y4/2)n

The mean RIDIT for the comparison group is simply the sum of the products of the

observed frequencies times the corresponding RIDIT weights, divided by the total

k
P=21Y;
i=l
frequéncy (my).

The standard error of the mean for the comparison group is given by:

L, mtl 1 jmﬁmj)a

Sg(;]=% n At nlrnknm-)

A test of significance of the difference between the obtained mean RIDIT and the

o

standard value of .30 may be given as;

r-5
Z=—
se{F)
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“APPENDIX G

SAS System

. Distribution of Ranks Total Sample * .
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Distributions of ranks for the total population core courses

The FREQ Procedure

Cumulative Cusulative
[ Fraquency Porcent Fraguency Parcont
0 1 0.30 1 Q.30
2 1 0.30 2 0.59
] 53 15,73 a5 16,32
4 282 83.66 37 100,00
Cumulatlve Cumulatlve
c2 Froguency Percent Frequency Fercent
1 a 0.88 3 0.89
2 17 5.04 20 5.93
. 3 105 31.18 125 37.08
4 212 62.91 337 100,00
Cumulative Cumulative !
cd Frequency Parcent Frequency Fercant
2 14 4.15 14 4.15
a 100 29,67 114 23,83
4 223 66.17 337 100.00
Cumulative Cumulative
cd Frequency Percent Frequency Fercent
1 2 0.59 2 0.59
2 86 25,52 88 26.11
a 167 49,55 255 75.87
4 82 24.33 337 100.00
Cumulative Cumulative
c5 Frequency Percent Freguency Fercent
a 1 0.30 1 .30
1 4 1.19 5 1.48
2 58 17.21 B3 18.69
3 146 43,32 209 62.02
4 128 37.98 337 100,00
Cumulative Cumulative
c6 Frequency Percent Fredquency Fercent
o 1 0.30 1 0.30
1 4 1.18 5 1.48
2 a0 23.74 B5 25.22
) JE8 49,24 251 74.48
q L] 25.52 337 100.00
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Cumulatlve Cumulative

cf Froquancy Percent Fraquancy Porcont
4] ] Q.30 1 0.30
1 26 .74 27 8.04
2 126 37.50 153 45.54
a 108 31,65 259 77.08
4 IT 22.82 338 100,00

Freguency Mlssing = 1
Cunulative Cumulative

cé Frequency Percent Frequency Percent
1 1 0.30 1 0.3¢
2 45 13.35 46 13.65
3 137 40.65 183 54,30
4 184 45.70 Ja7 100.400

Cumulative tumulative

cB Freguency Percent Fraquency Percent

1 2 0.59 2 0.50

2 17 13.85 49 14.54

o ) 157 15.59 206 61.13
L 131 38.87 337 100.00

Cumulative Cumulative

clo Frequency Parcent Frequency Percent
1 1 0.30 1 0.20
2 M 9.20 as 9.50

) 135 40.06 167 49.55
4 170 50,45 aa7 100.00

Cunulative Cumulative

cii Fraquency Percent Frequency Parcent
1 5 1.48 5 1.48
2 78 23.15 83 24.63
3 153 45,40 236 70.09
4 101 29.97 a3y 100,00

Cumtilative Cumilative

clz Freguency Farcent Fraguency Percent
Q 1 0.30 1 0,30
1 11 a.28 12 3.58
2 169 47.18 171 50,74
a 129 38.28 lili} 89,02
4 ar 1. 58 337 100.00

U - : Cumulative  Cumulative

cid Frequency Percent Frequency Percent
1 ;] 2.38 ] 2,38
2 53 15.77 &1 18,15
3 170 50.60 231 68,75
4 105 a1.25 aa3s 100.00

Frequepry Missing = 1
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Distributions of ranks for the total population --
Preparatory courses

Tho FREZ Procedura

Comulative Cumulative

e pi Frequuncy. Percont Fraquoncy Parcent
1 a3 0.89 3 0.80
2 0 §.03 33 9.82
3 127 37,40 160 47.62
4 176 52,18 338 100.00

Frequency Missing = 1

. Gumulntive Cunulative
p2 Frequency Pergent Frequency Percent

1 14 4,15 14 4.18
2 66 14,58 80 23.74
3 197 48,59 237 70.23
4 100 29,67 337 100.490

cumulative Cumulsative

pa Fraguency Percent Fregquency Farcant
1 3 0,88 3 ) 0.85
2 Jed:] 20.08 1 28.57
a 188 49,26 267 78.23
4 T0 20,77 357 100.00

Cumulative Cutnilative

pd Fraquency Parcent Frequency Parcent
1 i3 3,88 13 3.86
2 o4 27.80 107 21.75
a 148 43,32 253 75.07
4 84 24,93 337 100.00

Gumilntive cumulative

‘g5 Fraquancy Parcent Fraguency Percant

A 19 5.64 19 5.64
2 118 85,01 137 40,85
3 134 38,76 2 80.42
4 86 19,58 397 100,00
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Distributjons of ranks for the total population . Elective courses

The FREQ Procedure

il Cumulative cumulative
g1 Frequency Parcent Fraguency Porcent
[} 1 .30 1 0.20
5 1 18 5,34 1 5.84
L 2 101 20,87 120 35.81
B 3 195 40.08 255 75.67
4 az 24.35 37 100.00

Gumulative Cumulative

62 Freguency Parcent Fregyuency Percent
0 1 0,30 1 0.320

1 35 10.48 8 10.78
2 175 52.40 211 B83.17
3 99 29,84 o 92.81

4 24 7.9 304 100.00

Frequency Misslng = 3

Gumulative Cumulative

ed Frequancy Forcent Frequency Parcent
0 1 0.30 1 .50
1 a 0.88 4 1.18
2 13 12.78 a7 13.85
3 135 40.06 ia2 54.01
4 155 45.88 37 $00.00

Cumulative Cumulative

a4 Freguency Percent Frequancy Percent
Q 1 ’ 0.30 1 Q.80
1 2 0.58 i} 0.69
2 45 13.35 48 14,24
3 157 46.59 205 a0.82
. 4 132 39.17 w7 140,00

Cumulative Cunulative

al Fraguency Parcent Frequency Parcant
h] 1 0.30 1 0.30

i 15 4.45 16 4.75
2 109 32.54 125 a7.08
| 199 41.25 204 708.94
4 72 21.66 337 100.00

Gumulative Cumulative

&6 Frequency Parcent Fraguency Parcent
0 1 0,50 1 0.30
1 1 0.50 2 0.59
o2 a4 10.09 36 10.68
a 170 50.45 205 61,13
4 Rkl 9a.a87 337 100.00
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Tumilative Cumulallve
a7 Freguency Percont Frequency Pargent
o 1 0.30 1 0.30
1 25 7.4z 28 7.72
2 1355 q45.89 i 53.71
3 123 36.50 04 BG. 21
4 a5 8,79 auv 10G.00

Cumulative Cumulatlive
af Froquancy Fercont Fraguency Percont
o 1 0.30 1 0.20
1 20 8.61 ao 8,80
2 122 36.20 152 45,10
2 137 40.65 280 B5.7e
4 48 14.24 337 100.00
Cumulative Cumulativa
L] Fraguency Pargent Frequengy Parcant
3] 1 Q.30 1 0.30
1 18 4,76 17 5.06
2 110 32.74 127 37.40
a3 147 43.75 274 81.55
4 62 i8.45 338 100.00
Freguency Missing = 1
Cumulative Cumulative
eld Fraguency Parcent Frequency Percent
a 2 0,60 2 0.680
1 28 7.74 28 6.33
2 163 18.51 [k 26,83
3 i 33.04 302 29,88
4 24 10.12 338 100,00
Frequoncy Missing = 1
Clumuinative Cumulutive
213 Fraquency Percent Fraquency Fercent
o 1 0.30 1 0.30
i 4 1.18 5 1.48
2 &1 1B8.15 [i13] 19.684
a3 104 54,76 250 T4.40
4 86 25,60 336 100.00
Fraquency Missing = 1
Cumylativo Crnulative
a2 Frequengy Porosnt Fragquancy Parcent
a 1 0.50 1 0.20
1 4 1.18 5 t.48
2 28 11.28 43 12.78
3 175 51.93 218 84.69
4 119 35,51 3ay 100,00
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Cumulative Cumplative
o013 Froguency Parcant Freguancy Parcent
4} 1 0,50 1 0.30
i 16 1,75 17 5.04
2 136 40,238 153 45,40
3 138 11.25 292 44,05
4 15 13.35 97 100,00
cunulative Gumulative
eld Frequancy Parcent Frequsncy fercent
[H 1 0.30 1 .20
1 al 9.20 a2 9.50
2 166 4028 198 58.75
3 112 33,23 310 91,98
4 27 8.0 aar 100,00
Cumulative Cumulative
elh Fraquency Percent Fraquancy Percent
0 1 0.a0 1 0.30
1 112 33.23 112 33.53
2 182 S4.01 295 B87.54
3 26 10,88 a3 98,22
4 € 1.78 397 100,00
Cumulative Cumulative
elB Frequency Porcant Frequency Parcent
0 1 2,30 1 0,30
1 79 23.44 80 23.74
2 177 82,52 257 7B.36
3 B7 19,88 az4 B6.14
4 13 3.66 sy 100.00
Cumulative Cumulative
el? Fraguency Parcont Frequsncy Percent
0 1 0,30 1 0.3q
1 5 1.48 6 1.78
2 6e 20,18 7 21.96
) 14 41 .84 215 63,80
4 122 38,20 337 100.00
Cumulative Cumulative
eld Frequoncy Percant Frequency Parcant
0 1 0.30 1 .20
1 H] 1.48 5} 1,78
2 58 16,62 82 18,40
3 148 43.92 210 82.34
4 127 37.69 297 100.00
Cumulative Cumulative
elf Froqusncy Parcent Fraguency Parcent
0 2 0.59 2 0.59
1 L 10.08 a6 10,68
2 §15 34,12 151 44,81
3, 148 43,92 289 a8.72
47 39 11,20 as7 100,00
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Cumulative cumulative
920 Frequency Pereent Frequancy Farcant
1] 1 0,20 1 0.30
i 14 4,47 15 4.46
2 58 16,67 71 21.13
] 136 41,07 208 62.20
4 127 F7.80 336 100.00
Frequency Missing = 1
Cunulative Cumulative
a1 Frequancy Percent Freguency Percent
0 1 0.30 1 0.30
1 5 1.48 6 1.78
2 78 22,55 az 24.33
3 184 54,60 286 78.83
4 Fil 21.07 337 100.00
Gumulative Cumulative
e22 Frequency Parcant Freguency Fercent
0 1 0.30 1 0.20
1 5 1.4B 6 1.78
2 120 35,81 126 37.39
a 160 47,48 285 84,87
4 51 15.13 337 100,00
Cunulative Cumuletive
e23 Frequency fercent Frequency Percent
Q 1 0.230 1 0.30
1 58 17.21 59 17.51
2 185 54.90 244 72.40
3 78 22.55 320 94,85
4 17 5.04 Rkrs 100.00
Cumulative Cumulative
e24 Frequency Percent Frequancy Fercent
a 1 .30 1 0.30
1 28 8.31 2g B.61
2 154 44.81 180 53.41
3 121 38.87 a1 92.28
3 26 7.72 97 100.00
Cumulative Cumulative
825 Frequency Percent Frequency Percent
a 1 0.30 1 0.30
1 11 3.26 12 3,56
2 86 26.49 108 32.05
3 157 46.58 265 78.64
4 72 21.38 a7 100.00
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SAS System

Core Course Ranking by Educators and Practitioners
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Core Gourse Ranking by Educaters (0) and Practitioners (1)

{4) Extremely Important
{3) Important

(2} Somewhat Important

{1) Not at all Important

The SAS System
The FREQ Procedure
Table of c1 by group

caurse 1 group
Freguency
Percent
Row Pct
Col Pet 0 1
0 1 ]
0.30 0.00
100.00 0.00
0.58 .00
2 0 1
0.00 0.30
4.00 | 100.00
0.00 0.60
3 26 27
7.72 B.01
49,086 50.94
15.20 16.27
4 144 138
42.73 40,98
51.06 48.94
84.21 83.13
~Total 171 166
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50.74 48.26

Total

G.30

0.30

53
15.73

282
83.68

a7
100.00



Core Gourse Ranking by Educators (0) and Practitioners (1)

{4) Extremely Important
{3) Important

(2) Somewhat Important
{1) Mot at all Important

The FREQ Procedure

Table of ¢2 hy group

c2 group
Frequency
Parcent
Row Pect
Col Pet 0 1
1 1 2
0.30 0.59
33.33 | 66.67
0,58 1.20
2 8 9
2.37 2.67
47,06 | 52,04
4,68 5,42
3 45 60
13.356 | 17.80
- 42,86 | 57,14
L 26,32 | 36.14
4 17 95
34.72 | 28,49
55.19 | 44,81
68.42 | 57.23
Y : Total 171 166
' 50,74  49.26
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Total

0.89

105
31.16

212
62.91

337
100,00



Core Course Ranking by Educators (0) and Practitioners (1)

{4) Extremely Important
~13) Important

32] Somewhat Important
A1} Not at all Important

The FREQ Procedure

Table of c3 by group

" cd group
Frequency
Percent
' ,Row Pct
ol Pct 0 1
2 6 8
1.78 2,37
42.86 57.14
3.5t 4.82
3 50 50
14.84 14.84
50.00 50,00
29.24 30.12
4 115 108
34.12 32.05
51.57 48.43
67.25 65.06
Total 171 166
50.74 49.26
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Total

14
4.15

100
29.67

223
66.17

337
100,00



Care Course Ranking by Educaters {0} and Practitioners (1)

{4) Extremely Important
{3) Important

{2) Somewhat Important
{1) Not at all Important

The FREQ Procetdure
Table of c4 by group

c4 group
Frequency
Percent
Aow Pct
Col Pct o 1
1 1 1
0.30 0.30
50.00 §0.00
0.58 0.60
2 40 46

11.87 13.65
46.51 53.48
23.39 27.71

27.00 22,55
54,49 45,561
53.22 45.78

11.57 12.76
47.58 62.44
22.81 25.90

Total 171 166
50.74 49,26
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Total

6.59

a5
25,52

167
49.55

82
24,33

337
100,00



Core Course Ranking by Educators (0) and Practitioners {1)

{4} Extremely Important
{3) Important

{2) Somewhat Important
{1) Not at all Important

The FREQ Procedure
Table of ¢5 by group

] group
Frequency
Percent
Row Pct
tol Pct o 1
0 1 0
0.30 0.00
100.00 0.00
0.58 0.00
1 2 2
0.59 0.59
| 50.00 50.00
' 1.17 1.20
2 34 24
10,09 7.12
58.62 41.38
- 19.88 14.46
3 68 78
20.18 23.15
48,58 53.42
39.77 46.98
4 66 62
19.58 18.40
51.56 48.44
38.60 37.35
Total 171 166
50.74 49,26
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Total

0.30

58
17.24

148
43.32

128
37.98

337
100.00



Core Course Ranking by Educators {0) and Practitioners (1)

{4) Extremely Impartant
{3} Important

{2} Somewhat Important
{1} Not at all Important

The FREQ Procedure
Table of c¢6 by group

cB group

Frequency

Percent

Row Pct

Col Pct 0 1 Total
0 1 0 1

0.30 0.00 0.30
100.00 0.00

0.58 0.00
1 2 2 4
0.59 0.59 1.19

50.00 50.00

1.17 1.20
2 43 37 80

12.76 10.98 23.74
53.75 46.25
25.15 22.29

3 82 84 166
24.33 24,93 4%.26
49,40 50.60
" 47.95 50,60

12.76 12.76 25.52
50.00 50.00
25.15 25.90

Total 171 166 337
60.74 49.26 100,00
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Core Course Ranking by Educators (0) and Practitioners (1)

{4) Extremely Important
{3} Important

{2) Somewhat Important

(1) Not at all Important

The FREQ Procedure
Table of c7 by group

c? group
Frequency
Percent
Row Pct
Col Pct ¢ 1

.30 0.00
100.00 0.00
0.59 0.00

3.27 4.46
42.31 57.69
6.47 9.04

18.45 19.05
49,21 50,79
36.47 38.55

3 53 53
15.77 15.77
4a0.00 50.00
31.18 31,93

4 43 34
12.80 | 10.12
55.84 | 44.18
25.29 | 20.48

Total 170 166
50.60  49.40 1

Frequency Missing = 9
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Total

0.30

26
7.74

126
37.950

106
31.55

77
22,92

336
00.00



Core Course Ranking by Educators (0) and Practitioners (1)

{4) Extremely Important
{3} Important

{2) Somewhat Important
{1) Hot at all Important

The FREQ Procedure
Table of cB by group

cB group

Frequency

Percent

Row Pct

Col Pt 0 1 Total
1 1 0 1

0.30 0.00 0.30
100,00 0.00
0.58 0.00

o 2 15 30 45
4.45 8.90 13.35
33.33 66.67
8.77 18.07

3 66 71 137
12,58 21,07 40.65
48.18 51.82
38.60 42.77

4 84 65 154
26.41 19 29 45.70
57.79 42.21
62.05 39.16

Total 171 166 as57
50.74 49.26 100.00
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Core Course Ranking by Educaters (0) and Practitioners (1)

(4) Extremely Important

{3} Important

{2) Somewhat Important

{1) Not at ali Important

fr
The FREO Procedure
Table of c9 by group

c9 group

fFrequency

Percent

Row Pct

Col Pct 0 11 Total
1 2 0 2

0.89 0.00 0.59
100.00 0.00
1.7 0.00

6.23 7.72 13.95
44,68 55.32
12.28 15.66

3 78 79 157
23.15 23.44 46.59
49,68 50.32
45,61 47.58

4 70 81 131
20.77 18.10 38.87
53.44 45,56
40.54 36.75

Total 171 166 337
50.74 49.26 100,00
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Core Course Ranking by Educators (0) and Practitioners (1)

{4) Extremely Important
{3) Important

{2) Somewhat Important
(1) Not at all Important

¢10 group
Freguency
Percent
Row Poct
Col Pct
1 0 1
0.00 0.30
0,00 | 100.0Q0
0.00 0.60
2 15 16
4.45 4.75
48.39 51.61
8.77 9.64
3 66 68
149.58 20.47
48.89 51.11
38.60 41.57
4 a0 80
26.71 23.74
52.94 47 .06
52.63 48.19
Total 171 166
50.74 49.26
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The FREQ Procedure
Table of o0 by group

Total

0.30

31
9.20

135
40,08

17¢
50.45

aay
100.00



Core Course Ranking by Educators (0) and Practitioners (1)

{4} Extremely Important...:
(3) Important

{2) Somewhat Important

{1) Not at all Important

“The FREQ Procedure
Table of ci1 by group

cii group
Frequency
Percent

Row Pct .
Col Pect 0 1] Total

0.89 0.59 1.48
60.00 40,00
1.75 1.20

a9 a9 8
11.57 11.57 23,15
50.00 50,00
22.81 -23.48

73 80 163
21.66 23,74 45,40
47.71 52.29
42,69 48.19

56 45 101
16,62 13.35 29.97
55.45 44,55
32.75 27.11

171 166 337
50,74 49.26 100.00
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Core Course Ranking by Educators (0) and Practitioners (1)

(4) Extremely Important
{3) Important

(2) Somewhat Important
{1) Net at all Important

" The FREQ Procedure

. . ' Table of ¢12 by group

Course 12 group
" Frequency

. Pergent
Row Fot
Col Poct

Q [ 1

0.00 0.30

0.00 | 100,00

0.00 0.60

1 -] 5

1.78 1.48

54.55 45,45

3.51 3.0

2 3 78

24,04 23.15

50.94 49.06

47.37 45,99

3 69 €0

20.47 17.80

53,49 46.51

40.35 | 36.14

4 15 22

4.45 5.53

40,54 59.46

8.77 i3.25

© - Total 171 166

50.74  49.26
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Total

0.30

11
3.26

159
47.18

129
38.28

a¥
10.98

337
100.00



Core Course Ranking by Educators (0) and Practitioners (1)

- {4} Extremely Imporiant
{3) Important
(2} Somewhat Important
{1) Not at all Important

“The FREQ Procedure
- Table of ¢i13 by group

W

course 13 group
Freguency
Percent
Row Pct
Col Pct 0 1] Total

2,08 ¢.30 2.38
87.50 12.50
4.09 0.81

8.93 6.85 15.77
56.60 43.40
17.54 13.94

3 77 83 170
22,92 27.68 50,80
43.29 54,71
45.03 56,36

4 57 48 105
16.95 14.29 31.25
54,29 45.71
38.33 29.09

Tetal 171 165 336
: 50.89 48.11  100.00

Frequency Missing = 1

5
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Preparatory Course Ranking by Educators (0) and Rractitioners {1)

(4} Extremely Important
(3) Important

{2) Somewhat Impertant

{1) Not at all Important

fhe FREQ Procedure
Table of pl1 by group

lz;Ereparatory course i group
Frequancy
Percent
Row Pct
Col Pot 0 1] Total
1 3 c 3
0.89 0.00 0.89
100.00 0.00
$.75 0.00
2 12 18 30
3.57 5,36 8.93
40.00 60.00
7.02 10.91
3 54 73 127
16.07 24.73 37.80
42,52 57 .48
31.58 44 .24
4 102 74 176
30.36 22.02 52.38
57.95 42,05
59.65 44.85
Total 171 165 336

50.69 49.11 100.00

Frequency Missing = 1

0

B

i53



4 . T

Preparatory Course Ranking by Educators (0) and Practitioners kj)‘_f:

{(4) Extremely Important
{3} Important

(2) Somewhat Important
{1) Not at all Important

The FREQ Procedure =
Table of p2 by group

p2 - group

Freguency
.. Percent
Row Pct
Col pPot

4] 1 Total

1.19 2.87 4.15
28.57 71.43
2.34 6,02

27 39 66
8.01 11.57 19.58
40,91 59.09
15.79 23.49

76 g1 157
22.55 24,04 46,59
48.41 51.59
44,44 48.80

64 ae 100
18.99 10.68 29.67
64,00 36.00
37.43 21.69

171 166 337
50.74 49.26 100.00
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Preparatory Course Ranking by Educators (0) and Practitioners (1)

{4) Extremely Important
{3) Important

{2) Somewhat Important
{1) Not at all Important

“ The FREQ Procedure
Table of p3 by group

[ group

Frequency
Percent
Row Pct
Col Pot 1] 1

1 1 2
0.30 0.59

33.33 66.67

0.58 1.20

2 4 57

12.17 16.91
41.84 58.16
23,98 34.34

24.33 24,93
49,40 50.60
47.95 50.6Q

13.95 6,82
67.14 32.86
27.48 13.86

Total 171 166
50.74 49.26
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Total

0.89

ag
20.08

166
49.26

70
20,77

337
100.00



Preparatory Course Ranking by Educators (0) and Practitioners (1)

{4) Extremely Important
(3) Important

(2} Somewhat Important
“{1) Hot at all Important

The FREQ Procedure
Table of p4 by group

p4 group
Frequency
Percent
Aow Pet
Col Pot 0 1
1 7 5]
2.08 1.78
53.85 | 46,15
4,09 3.61
2 a9 55

11.57 16,32
41,49 58.51
22.81 33.13

22.85 20.47
52.74 47.26
45.03 41,57

e

i4.24 10.68
57.14 42.86
28.07 21,69

Total 171 166
50.74 49.28
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Total

i3
3.86

94
27.89

148
43,32

84
24,93

337
100.00



Preparatory Course Ranking by Educators (0) and Practiticners (1)

{4} Extremely Important
(3} Impertant

(2) Somewhat Important
{1) Mot at ali Important

The FRAEQ Procedure
Table of p5 by group

ps group
Frequency
Percent
Row Pct
Gol Pot 0 1
1 8 11
2.37 3.26
42.11 57.89
4.68 6,63
2 58 60
17.21 i7.80

49,15 50.85
33.82 26.14

18.40 21.36
46.27 53.73
36.26 43.37

12.76 6.82
65.15 34.85
25.15 13.86

Total 171 166
50,74  49.26
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Total

19
5.64

118
35.01

134
39.76

66
19.58

337
100.00
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Elective Course Ranking by Edusators (0} and Practitioners {1}

{4) Extremely Important
(3} Important

{2) Somewhat Important
{1) Not at all Important

The FAEQ Procedure
Table of et by group

el group

Frequency|.

Percent |

Row Pet |

Col Pct 0 1| Total
0 1 0 1

G.230 0.00 0.30
100.00 .00
0.58 .00

4,15 1.19 5.34
77.78 22.22
8.19 2.41

2 60 41 1M
17.80 12.17 29.97
59.41 40.59
35.00 24.70

) 71 64 135
21.07 18.499 40.08
52.59 47 .41
41 .52 38.565

7.42 16.91 24.33
30.49 69.51
i4.62 24.34

Tetal 171 166 2337
50.74 49.26 100.00

\:‘)
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Elective Course Ranking by Educators (0) and Practitioners {1}

{4} Extremely Important
{3y Important

(2) Somewhat Important
(1) Not at all Important

Fhe FREQ Procedure
Table of &2 hy group

e2 group
Frequency
Percent
Row Poct
Col Pct 0 1| Total
0 1 ] 1
0.30 0.00 0.30
100.00 G.00
0.59 0.00
1 24 11 35

7.19 3.28 10.48
68.57 31.43
14,20 6.67

2 22 g2 175
27.84 24 .58 52.40
53.14 46 .86
56.03 49,70

3 43 56 29
12.87 16.77 29.64
43.43 56.567
25.44 33.94

4 8 16 24
2.40 4.79 7.19
33.33 66.67
4.73 9.70

Total 169 165 334
50,60 49.40 100.00

Frequency Missing = 3
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Elective Course Ranking by Educaters (0} and Practitioners (1)

{4) Extremely Important
{3) Important

{2) Somewhat Important
{1} Not at all Important

The FREQ Procedure
Table of e3 by group

e3 " group
Frequency
Percent
Row Pct
Col Pot 0 1| Tetal
4] 1 0 1
0.30 0.00 0.30
100.00 0.00
0.58 0.00
1 1 2 3
0.30 0.59 0.89
33.33 66.67
- 0.58 1.20
2 12 aj 43
3.56 9.20 12.76
27.91 72.09
7.02 18.67
3 64 71 135
18.99 21,07 40.086
47 .41 52.59
37.43 42.77
4 93 62 155
27.60 18.40 45.99
60.00 40.00
54.39 37.35
Tatal 171 166 337

50.74 49.26 100.00
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Elective Course Ranking by Educators {0} and Practitioners

{4) Extremely Important
{3} Important

{2) Somewhat Important
(1} Not at all Important

The FAEQ Procedure
Table of e4 by group

e4 group
Frequency
Percent
Row PGT
Col Pt ol i
0 1 0
0.30 0.00
100.60 0.00
0.58 0.00
1 2 i}
0.59 0.00
100.00 0.00
1.17 0.00
2 28 17
B.31 5.04

62.22 37.78
16.37 10.24

22.85 23.74
48,04 50.96
45.03 48.19

18.69 20.47
47.73 52.27
36.84 41.57

e
tr

Total 171 166
50.74  49.28

Al
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(1)

Total

.30

0.59

45
13.35

157
46.59

132
39.17

387
100,00



Elective Course Ranking by Educators (0) and Practitioners

{4) Extremely Important
{3) Important

{2) Somewhat Important
(1) Not at all Important

The FREQ Procedure
Table of e5 by group

e5- group

Frequency

Percent
ARow Pct

Gol Pcot 0 1

¥] i 0

0.30 0.00

100.00 0.00

0.58 0.00

1 10 5

2.97 1.48

66.67 33.33

5.85 3.01

2 74 as

21.86 10.39

67.89 2.1

43.27 21.08

16.10 23.156
43.88 56.12
35.87 46.99

7.42 14.24
34.25 65.75
14.62 28,92

Total i7i 166
50,74 49,26

163

(1}

Total

0.30

15
4,45

108
32.34

139
41.25

73
21.66



Elective Course Ranking by Educators (0) and Practitioners (1)

(4) Extremely Important
{3} Important

(2) Somewhat Important
{1) Not at all Important

(s

The FREQ
Table of e6 by group

el group
Frequency
Percent
Row Pct .
Col Pct 0 1| Total
0 1 ] 1
0.30 0.00 0.30
100.00 0.00
0.58 0.00
1 Q 1 1
0,00 0.30 0.30
.00 { 100.00
0.00 0.60
2 18 16 34
5,34 4,78 10.09
52,94 47.06
10.53 9.64
3 92 78 170
27.30 23.15 60,45
54,12 45.88 o
53,80 46.95
4 60 ral 131
17.80 21.07 38.87
45.80 54.20
35.09 42,77
" Total 171 66 337

50,74 49.26 100,00
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Elective Course Ranking by Educators (Ojﬂgnd Practitioners (1)

{4) Extremely Important
{3) Important

{2) Somewhat Important
{1} Not at all Important

The FREQ Procediire

» - 'Table of e7 by group -
e? group ' f;
Frequency a
Percent
Row PGt . g o
Col Pct a 1 Total
0 1 4] 1
0.30. 0,00 0.30
100,00 0.00
0.58 0.00
1 12 13 25
3.56 3.86 7.42
48.00 52.00
7.02 7.83
2 60 85 155
17.80 28.19 45.89
a8.71 61.29
35,09 57.23
3 81 42 123
. 24.04 12.486 36,50
W 65.85 | 34.15
7| 47.87 | 25.30
4 17 16 33
5.04 4,75 9.79
51.52. 48.48
9,94 9.64
Total 171 166 337

50.74 49.26  100.00

i3
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Elective Course Ranking by Educatofs (0) and Practitioners (1}

{4} Extremaly . Important
{3} Important

{2) Somewhat Important
{1) HNot at all Important

' The'FREQ Procedure I
Table of e8 by group '

ed " group

166

Freqﬁency
Percent
Row Pct
~Gol Pct 0

1] 1 0

0.30 0.00

100.00 - 0.00

0.58 0.00

1 21 8

6.23 2.37

72.41 27.549

12.28 4.82

2 72 50

£21.36 14.84

59.02 40.98

42.11 30.12

3 62 75

18.40 22.26

45,286 54,74

36.26 45,18

4 15 33

4,45 9.79

31.25 68.75

8.77 19.88

i . - Total 171 166

o 50.74  49.26

oy

Total

0.30

29
8.61

122
36.20

137
40,65

48
14,24

a37
100.00



Elective Gourse Ranking by Educators {(0) and Practitioners (1)

(4) Extremely Important
{3) Important

{2) Somewhat Impottant
{1) Not at all Impartant

The FREQ Procedure
Table of e9 by group

ed i group

Frequency
Percent
Row Pct
Col Pct v} 1| Tatal

0.30 0.00 0.30
100,400 0.00
0.58 0.00

3.87 0.89 4.76
81.25 i8.75
7.60 1.82

2 61 49 110°
18.15 | 14.58 | 92.74
55.45 | 44.55
85.67 | 29,70

3 70 77 147
20.83 | 22.92 | 43.75
47.62 | 52.38
40.95 | 46.87

4 26 36 a2
7.74 10.71 18.45
Y1 41.94 | 68,08
15.20 21.82
o ‘Total 171 165 938

50.89 49.11  100.00

Frequency Missing = 1
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" Elective Course Ranking by Educators (0) and Practitioners

{4} Extremely Important
{3) Important

{2) Somewhat Important
{1):Not at all Important

.The FREQ Procedure
Table of e10.by group

e10 group

Frequency
Percent
Row Pct
Col Poct al. 1
0 2 0
0.60 0.00
100.00 0.00
1.17 0.00
1 17 9
5.06 2.68
685.38 34.62
9.94 §5.45
2 N 72

27.08 21.43
. 55,83 44,17
53.22 43.64

3 51 60
15.18 i7.0886
45,95 54.05
29,82 36.36

4 10 24

2.98 7.14

29.41 70,59

5.85 14,55

© . Total 171 165
50.89 49,11

Frequency Missing = 1

168

m

Total

0.80

26
7.74

163
48.51

111
33.04

34
10.12

336
100.00



Elective Course Aanking by Educators (0) and Practitioners {1} .

{(4) Extremely Important
(3) Important

{2) Somewhat Important
{1} Mot at all Important

' Tﬁe FREQ Procedure .
Table of el1 by graup

et group
el Frequency
s Percent
Row Pct S
Col Pet 0 11 Total
[ 1 0 1

0.30 0.00 C.30
100.00 0.00
0.58 0.00

0.89 0.30 1.19
75.00 25,00
1.75 0.61

9.82 8.33 18,15
54,10 45,90
19.30 16.97

3 88 96 184

26.19 | 28.57 | 54.76
47.83 1 52.17 N
51.46 | 58.18

4 46 40 86
13.68 | 1t.90 | 25.80
53,49 46,51 '
26,90 | 24.24

Total 171 186 336
50,89  49.41 100,00

Frequency Missing = 1
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Elective Course Ranking by Educators (0} and Practiticners (1)

{4} Extremely Important
{3) Impertant

{2) Somewhat Important
{1} Not at all Important

The FREQ Procedure

Table of el12 by group

ei2 group
Freguency
Percent
Row Pct
Col Pot 0
0 1 it
0.30 G.00
100.00 0.00
0.58 0.00
1 1 3
0.30 0.89
25.00 75.00
0.58 1.81
2 17 21
5.04 6,23
44,74 55.26
9.94 12.85
3 81 a4
24,04 27.89
46.29 53.71
47 .37 56.63
4 71 48
21.07 14.24
89.66 40.34
41.52 28.92
Total 171 166
860.74 49,26

170

Total

0.30

a8
11.28

175
51,23

119
35.31

337
100.00



Elective Gourse Ranking by Educators (0) and Practitioners (1)

{4) Extremely Important
(3) Important

{2} Somewhat Important
{1} Not at all Important

Juo
i

The FREQ Procedure

Table of eil3 by group

e13 group
Freguency
Percent
Row Pot
Col Pect
o 1 0
0.30 0.00
100.00 0.00
0.58 0.00
1 8 8
2.37 2.37
50,00 50.00
4.68 4.82
2 75 61
22.26 18.10
55.15 44.85
43,86 36.75
3 65 74
19.29 21.96
46.76 53.24
38.01 44.58
4 22 23
6,53 6.82
48.89 51.11
12.87 13.86
Total 171 166
50.74 49,28

m

Total

0.30

16
4.75

136
40.36

139
41,25

45
13.35

337
100.00



Elective Course Aanking by Educators (0) and Practitioners (1)}

{4) Extremely Important
(3) Impertant

(2) Somewhat Important
(1) Not at all Important

The FREQ Procedure
Table of el4 by group

elq group

Frequency

Pearcent

Raow Pct

Col Pct 0 1| Total
Q 1 Q 1

0.30 0.00 0.30
100.00 0.o0
0.58 0.00

5.93 3.26 2.20
64,52 35,48
11.70 6.63

2 77 a9 166
22.85 26.41 49,26
46.29 £3.61
45.02 53.61

3 62 &0 112
18.40 14.84 33.23
55.38 44 .64
35.26 3o.12

4 11 16" 27
I 3.26 4.75 8.01
- 40.74 | 59.28
6.43 9.64
Total 171 166 337

i 50.74 49.26 100,00

-:'EF'Q}
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Elective Course Ranking by Educators (0) and Practitioners (1)

{4) Extremely Important
(3} Important

(2} Somewhat Important
(1) Not at all Important

The FREQ Procedure
Table of el5 by group

el5 group
Freguency
Percant
Aow Pt
Col Pot 0 1
0 1 i}
0.30 0.00
100.00 0.00
0.58 0.00
1 59 53

17.51 15.73
52.68 47,32
34.50 31.93

27.00 27.00
50.00 50.00
53,22 54,82

3 i6 20
4.75 5,93
44,44 55.56
B 9,36 12.05
4 4 2
1.19 0.59
66.67 33,33
AR . 2,34 1.20
N
Total i1 168

50,74 49.26

173

Total

0.30

112
33.23

182
54.01

a5
10.68

337
100.00



Elective Course Ranking by Educators (0) and Practitioners {1)

{4) Extremely Important
(3} Important

{2) Somewhat Important
{1} Net at all Important

The FREQ Procedure
Table of e16 by group

el16 group

Frequency

Percent

Row Pot

Col Pot 0‘ J Total
o] 1 0 [ 1

0.30 0.00 0.30
100.00 0.00
0.358 0.00

12.78 10.68 23.44
54.43 45.57
25.15 21.69

2 a7 20 177
25.82 26.71 5§2.52
49.15 50.85
50.88 54,22

10.39 9.50 19.88
52.24 47.76
20,47 19,28

1.48 2.37 3.86
38.46 61.54
2.92 4.82

Total 171 166 337
50.74 49.26 100.00
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Elesctive Course Ranking by Educators (0) and Practitioners {1)

(4) Extremely Important
{3} Important

{2) Somewhat Important
{1) Not at all Important

The FREQ Pracedure

Table of el7 by group

el7 group
Freguency
Percent
Row Pot
Gol Pot
0 1 0
0.30 0.00
100,00 0.00
0.58 .00
1 3 2
0.8% 0.59
60.00 40.400
1.75 1.20
2 33 a5
9.79 10.3%9
4B.53 51.47
19.30 21.08
3 76 65
22.585 19,29
53.90 45.10
44 .44 39.18
4 a8 64
17.21 18,99
47,54 52.46
33.82 38.55
Total 171 166
50,74 44.28

175

Total

0.30

68
20.18

141
41,84

122
36.20

37
100.00



Elective Course Ranking by Educators (G) and Practitioners (1)

{4) Extremely Impartant
{3) Important

{2} Somewhat Important
(1} Not at all Important

The FREQ Procedure

Table of 218 by group

eld group -
Frequancy
Percant
Row Pct
Col Pot
o 1 0
0.30 0.00
100.00 0.00
0.58 0.00
1 4 1
1.19 0.30
80.00 20.00
2.534 0.60
2 a0 26
8.90 7.72
53.57 45.43
.\17.54 15.66
3 72 76
21.36 22.55
48.65 51.35
42. 11 45.78
4 64 63
18.99 16.69
50.38 49.61
37.43 37.95
Total 171 166
50.74 49.26

176

Total

0.30

1.48

56
16.62

148
43.92

127
37.69

337
100.00



Elective Course Ranking by Educators {0} and Practitioners (1)

{4) Extremely Important
{3) Important

{2) Somewhat Important
{1) Not at all Important

The FREQ Procedure
Tahle of el9 hy greup

el9 qroup

Freguency
Percent

Row Pct )
Col Pect D 1 Total

0.30 0.30 0.59
50.00 50.00
0.58 0.60

6.53 3.56 10.09
64.71 35.29
12.87 7.23

2 58 57 115
17.21 16.91 34.12
50,43 48,57
33.02 34.34

3 68 80 148
20.18 23.74 43.92
45,95 54,05
39.77 48,19

6.53 4,75 11.28
57.89 42.11
12.87 9.64

. Total 171 186 337
| 50.74  49.26  100.00

.17j



i

éiective Course Ranking by Educators (Dj-énd Practitioners (1)

3

{4) Extremely Important
(3) Important

{2) Somewhat Important
(1) Not at all Important

The FREQ Procedure
Table of e20 by group

20 graup i

Frequency

Parcent

Row Pct

ol Pet 0 1| Total
0 1 0 1

0.30 0.00 0.30
100.00 0.00
0.58 0.00

1 a 3 14
2.68 1.49 4.17
64,29 35.71
5.26 3,03

2 28 27 56

8.63 8.04 16.67
51.79 48.21
16.96 16.36

¢ B 60 78 138
17.86 | 23.21 | 41.07
43.48 | s56.52
35.09 | 47.27

4 72 58 127
21.43 16,37 37.80
56.69 43.31
42.11 33.33

Total 171 165 336
50.89 49.11 100,00

Frequency Missing = 1
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Elective Course Ranking by Educators {0) and Practitioners {1)

(4) Extremely Important
{3) Important

(2) Somewhat Important
{1} Not at all Impertant

The FREQ Procedure

Table of e21 by gvoup_'

: ;:-Total

e21 group
Frequency
Percent i
Aow Pot
Col Pet o] ._ Total -
1
0 s | o 1
¢.20 | * 0.00 0.30
100.00 0.00
0.58 0.00
1 1 4
0.30 1.19 1.48
20,00 80.00
0.58 2.41
2 34 42 76
10.09 12.46 22.55
44,74 | 55.26 |-
19,88 | 25.30
3 a7 87 184
28.78 25.82 54.60
52,72 47.28
56.73 52.41
4 88 33 71
11.28 9.79 21.07
53.52 46.48 |
22.22 19.88
171 166 . 387
50.74 49.26 100.00
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Elective Course Ranking by Educators (Q) and Practiticners (1)

{4) Extremely Important
{3) Important

(2) Somewhat Important
{1) Not at all Important

The FREQ Procedure
Table of e22 by group

o

e22 group
- Frequency
Percent
Row Pct
Col Pct 0 1| Tetal
0 1 0 1
0,30 o.o0 0.70
100.00 0.00
0.58 0.00
1 4 1 5

1,19 0.30 1.48
80.00 | 20.00
2,34 0.60

2 85 65 120
16,32 19,29 35.614
45.83 54.17
32.16 39.16

3 86 74 160
25.52 21.96 47.48
53.75 46.25
50,29 44,58

7.42 7.72 15.13
49.02 50.98
14.62 15.66

Total 171 166 397
- 50.74  49.26  100.00




Elective Course Ranking by Educators (0) and Practitioners (1)

. (4) Extremely Important
- {3) Important

{2) Somewhat Important
(1) Not at all Important

¥

_ {"he FREQ Prosedure
. *Table of e23 by group .

- e23

181

group
‘Frequency
Percent
Row Pot
Col Pct 0 i
4] 1 0
0.30 c,00
100.00 0.00
0.58 0.00
1 30 28
8.90 8.31
51.72 48,28
17.54 16.87
2 91 44
27.00 27.89
4a.19 50.91
, 53.22 | 56.63
3 42 a4
12.48 10.08
85.26 44,74
24 .56 20,48
4 7 10_
2.08 2.47
41 .18 5B8.82
4.09 6.02
Total 174 166
50.74 49.26

Tota;-

0.30

58
17.21

185
54.90

76
22,55

17
5.04

337
100.00



Ve

Elective Course Ranking by Educators (0) and Practitioners (t)

{4) Extremely Important
{3} Important

{2) Somewhat Important
{1) Not at all Important:

The FREQ Pracedure
Table of e24 by group

[ R -0 group
Frequency
Percent
Aow Pct . . :
Col Pot o] © - -1|" Total
0 1 o| % 4
0,30 0.00- 0.30
100,00 0.00
0.58 c.00
it
1 13 15 28
3.86 4. 45 8. 31
46.43 B£3.57
7.80 9.04
O
2 64 . 87 151
o 18.99 25.82 44.81
. 42.38 | 57.62 '
37.43 52,414
3 76 ob 131
22.55 16.32 38.87
58.02 41.98
44, 44 33.113
4 17 9 28
5.04 2.67 7.72
65.38 34 .62
9.94 5.42
Total 171 166 ° aay

50.74 . 49.26 100.00
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Elective Course Ranking by Educators (0) and Practitioners {1)

{4) Extremely Important
{3) Important

{2) Somewhat Important
{1) Not at all Impertant

'The FREQ Procedure o
Table of e25 hy group

e25 group
: Freaquency
Percent
Row Pot
Col Pect 4] 1| Teotal
Q 1 0 1

0.30 0.00 0.30
100.00 0.00
0.58 0.00

2.37 0.89 3.26
72.73 27.27

15.13 13.35 28.48
53.13 46.88
29.82 27.11

3 79 78 157
23,44 23.15 46.88
50.32 49.68
46.20 45,59

8.50 11.87 21.36
44,44 55,56
18.71 24.10

- Total i71 166 337
§50.74 49.26  300.00
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APPENDIX K

v}

Undelivered Surveys
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Gender of Respondent Male=1 Female =2
Region = of USA Reference Appendix

For Program and school reference Appendix M

Educators Returned Surveys not filled out or with E-mail responses

Respordent Program

Number Gender Type  School Region State
238 i 81 74 5 WA Mo Longer Teaching
235 b 653 73 5 NC HG Longer Teaching
240 1 63 73 8 TN Het cootdinator in safety
241 1 63 i3 7 LA Heo Longer Teaching
242 1 B3 73 4 NE No Langer Teaching
243 1 63 73 1 CT Retumed Undeliverable
244 1 63 72 3 Wi Retumed Undeliverable

Practitioners Survey Returned not filled out.

Respondent

Number Gender Position Industry Region State
235 1 84 91 5 MD
236 1 83 91 9 CA

SURVEY RETURNED
UNDELIVERABLE

237 1 83 o1 3 M

238 1 ) 91 3w

239 1 a1 91 3 Wi

240 2 81 g2 2 PA

241 2 81 92 9 WA

242 1 81 91 9 CA

243 1 81 91 5 MD Relired
244 1 81 L2y 3 Wl Sick
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APPENDIX L

{L: 1) Table of Gender by respondent/ non-respondent educators

) {L 2) Table of Gender by srespondent/ non-respondent practitioners

\(L 3)Table of tech group of respendent/ non-respondent total sample

T

9]

i -
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TABLE L 1

Table of gender by respondent-non-respondent for EDLC ATORS
The FREU Procedure

Male 1 Responder = 1
Feaale = 2 Hon raspotider = 0
Table of gender by respond
gaofder respend
Frequency!
Percant
Row Pect
ol Pet o} 1
1 iy 154
25.32 £4 .88
26,04 71.96
20,491 90.06
2 6 i7
2.583 747
26,08 7.9
%,09 9,94
" Total 13 171
27.85
TABLE L2

Total

214
94,30

23
8.70

2ar
72,15

100.00

Table of gender by respondem-non -respondent for PRACTITIQNERS
The FREQ Procedure

Male
Fomale

1
2

Responder

= 1

Non responder = 0
Table of gender by respond

1=

gendar resgond
Frequency

Parcent
Row Pct

Gol Pct 0 1

1 52 146

22,22 G2.39

26.26 7a.74

7847 B7.95

2 16 20

6.04 8.55

44.44 §55.56

23.53 $2.05

Total 1 168

29.08 ¥0.94

187

Total

198
84,62

6
15.38

234
100.00



TABLE L3

Tech group by respondent non respondent for total sample
The FREQ Procedure
Table of tech group by respondent

. . techgp  respondeni
N Fraguency
Parcent Non

Aow Pet  |Aespond Respond
ol Pot o 1

Non 0 43 122
Tech 2.23 26,18
26.06 73.94
32.09 36.75

e 1 9t 210

Tech 19.53 | 45,08
80.23 | 69.77
67.91 | 69.25

Total 134 33z
28.76 71.24

Frequency Missing = 5

a

188

Total

165
35.41

am
64,59

456
100.00



‘APPENDIX M

Coding System

Region
Edu:ator programs and schooi housed

Practitioner positions and industry
Educator program technical or non-fechnical

Industry i)ractilicner technical or non-technical
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NT = Non-technical

i

T = Technical

Coding Used to determine Educgtors Program al their institution

NT 61
T 62
T 63
r 64

Safety and Health Management
Censtruction
Technical / Engineering

industrial Hygiene / Environmental

- Coding Used to determine School Educators were housed al their Institution

71
T
73

74

Health and Sciences
Education
Enginecring and Technology

Business

Coding Used to determine Practitioners Type of Position

NT 81
T 82
T 83
T 84

I

Safety and Health Management
Construction
Technical / Engineering

Hygiene / Environmental

Coding Used to determine Practitioners Type of Business or Industry

91
92
o3

94

Manufacturing
Institutional { Schools, Government, Hospitals)
Utilities

Consulting { Including Insurance)
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United States Regional Area

cT 1 A 4 Al. 6 AK 0
MA | KS 4 KY 6 CA 9
ME | MN 4 MS 6 HI 9
MH 1 MO 4 ™ &6 OorR 9
Rl 1 ND 4 AR 7 WA 9
VT 1 NE 4 LA 7
PA 2 S 4 oK 7
N2 DC 5 TX 7
NY 2 DE 5 AL 8
{ T FL. 5 co 8
IN 3 GA 5 L]b] g
ML 3 ‘MD 5 MT 8
OH 3 NC 5 NM 8
WL 3 sC s NV 8
VA 3 ur 8
WY 5 WYy 8
Proportion of Response by Regional Area .
T -
N
9
B=d07L
P=6aTL

BE=ITMT
P26k
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