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CHAPTER I 

INTRODUCTION 

Background and Settinq 

Worker safety first became an issue in the early 1900s 

due to economic progress of that time in the United States 

(Murphy, 1992). The United States was then embarking on the 

industrial revolution causing the population to come in 

contact with machinery and potentially hazardous situations. 

Murphy (1992) stated that the United States Steel Corporation 

created the first safety policy in 1906, thus beginning the 

American industrial safety and health movement. 

With over 70% of the nation•s population engaged in 

farming at the turn of the century, it was important to 

establish safety and accident prevention guidelines in an 

agricultural setting, known as farm safety education (Garris, 

1954). Farm safety was created within the structural complex 

of the American industrial safety and health movement, and 

was recognized by the National Safety Council as an area 

where vocational safety education was needed (Murphy, 1992). 

Farm safety served as a predecessor to today's 

agricultural mechanics, which is a science-based series of 

competencies with applications of supervised experience for 

programs in and about agriculture (Miller, 199la). 

Agricultural mechanics students are instructed in a 

laboratory setting with potential hazards, especially to the 
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unskilled or untrained student (Johnson & Fletcher, 1990). 

Miller (1991b), as well as Phipps and Osborne (1988), 

stated that because of potential hazards within vocational 

education laboratories, a renewed effort must be placed upon 

compliance with basic safety standards. These researchers 

further stated that comprehensive safety instructional 

programs are an essential and necessary element in secondary 

education. 

Teachers are responsible for the well being and safety 

education of their students. "Safety has always been an 

integral part of the curriculum in agriculture mechanics and 

a critical factor in protecting the teacher from exposure to 

unnecessary liability" (Miller, 1991a, p. 8). Phipps and 

Osborne (1988) gave the following example of how important 

and essential it is to design and implement a laboratory 

safety program in secondary schools: 

A class of 15 students was in the laboratory, 
working on several construction activities. One 
student was using the table saw to rip a board. 
The instructor was interacting with another student 
about 10 feet away. All guards were in place on 
the table saw. Suddenly, as the student had 
completed about half of the cut, the blade caught 
a piece of the lumber and kicked it back into the 
student's face. The instructor immediately shut 
off the power to the saw and other laboratory 
equipment. The student had two teeth knocked 
out, his lip was cut severely, and he had a bloody 
nose. (p. 418) 

The National Safety Council estimates that during a one-

year period, over 22,500 accidents occurred to boys and over 
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1,500 accidents happen to girls in agricultural mechanics 

laboratories (Linhardt, 1986). Because of the number of 

accidents, whether major or minor, occurring in today's 

secondary level agricultural laboratories, efforts are being 

pursued to enforce safety standards. "If students are to use 

supervised experience in agricultural mechanics, then we {as 

educators) must be sure that the safety as well as the 

competencies reflect industry standards" (Miller, 199lb, 

p. 19) . 

In order to comply with industry's safety standards, 

teachers must make safety education a priority (Lee, 1980) . 

Teachers have various means in which to convey the importance 

of safety to students in classrooms and in farm mechanics 

shops (Garris, 1954). 

Research has shown that the use of a variety of audio

visual materials enhances students' achievement, 

understanding, and motivation towards a specific topic 

(Phipps & Osborne, 1988) . Since the early 1960s, educators 

have been utilizing video for effective teaching of important 

objectives. "Videotape is not the answer to all the teaching 

problems in vocational agriculture, but it serves as another 

technique of instruction that has proven effective" (Omdal, 

1970, p. 81). 

Videotapes and equipment allow teachers to stimulate 

interest and light up the eyes of their students 

(Eggenberger, 1982) . As well as motivation, videotape can be 
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used by the teacher to save time for individual or one-on-one 

training and incorporate a larger number of students in 

introducing and summarizing a discussion or a demonstration 

(Omdal, 1970; Miller, 1975; and Phipps & Osborne, 1988). 

It has been established that safety is important and 

should be taught in secondary level agriscience programs. It 

was also established that videotapes and VCR are a viable 

teaching method used in today's educational system. The 

problem addressed in this study is what material should be 

included in a laboratory safety video for secondary 

agricultural mechanics students? 

Purpose 

The purpose of this study was to determine content 

material for a laboratory safety video for introductory 

agricultural mechanics students enrolled in high school 

agriscience programs. 

Qbjectiyes 

As a means of accomplishing the purpose of this study, 

the following objectives were formulated: 

(1) To compile a list of candidate safety practices and 

procedures for inclusion in a 20-30 minute 

laboratory safety video; and 

(2) To determine what safety practices and procedures 

should be included in a 20-30 minute agricultural 
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laboratory safety video for introductory 

agricultural mechanics students. 

Definition of Terms 

For the purpose of this study, the following terms were 

defined. 

Agricultural Mechanics Laboratory--A laboratory equipped 

with machinery and tools students utilize to acquire skills 

and construct projects in mechanized agriculture. Also 

referred to as Ag. Mechanics or shop classes. 

Agriscience Programs--Refers to educational programs in 

secondary schools for the purpose of providing students 

information about agriculturally related topics. These 

programs were also referred to as vocational agriculture or 

agricultural science in other regions of the United States . 

Safety--To be free from danger or injury, or preventing 

potential hazardous situations. 

I I t' t th St d L1m1ta lonsoeu y 

The following limitations should be taken into 

consideration when interpreting the findings and conclusions 

of this study. 

First, the topics were developed from a candidate list 

of safety procedures that was narrowed to specific areas of 

safety practices for possible inclusion in the agricultural 

laboratory safety video (Appendix A) . 
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The second limitation to the study concerned the 

population, which was limited to a select group of teacher 

educators in agricultural mechanics throughout the United 

States. The researcher selected the teacher educators from 

the Directory of Teacher Educators in Agriculture 1992-93. 

s· 'f' 1gn1 1cance 

Agricultural science teachers have a significant 

influence on students' safety attitudes. There is evidence 

that if teachers follow proper safety practices, demonstrate 

accurate safety knowledge, and have a positive safety 

attitude; their students will also be more safety-minded as 

they work in a laboratory setting (Phipps & Osborne, 1988) . 

Phipps and Osborne (1988) concluded that videocassettes 

are especially valuable in developing interest and changing 

attitudes in students. Therefore, a general laboratory 

safety video could be a useful teaching tool for agriscience 

teachers to incorporate in their safety educational programs. 

This study will help in identifying the content information 

and material that is essential to include in a 20-30 minute 

agricultural mechanics laboratory safety video for 

introductory agriscience students. 
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CHAPTER II 

REVIEW OF LITERATURE 

This review of literature was developed to establish the 

theoretical base for this study which deals with identifying 

content areas of safety practices and procedures to include 

in an agricultural mechanics laboratory safety video. This 

review emphasized how industry has influenced safety in 

agricultural mechanics, safety education in agricultural 

mechanics laboratories, the teacher's responsibility and 

liability, video tape as an educational tool, and the Delphi 

technique. 

The information and literature for this review were 

obtained through research from papers presented at 

professional meetings and conferences, theses, dissertations, 

professional journals and magazines, as well as books, 

popular sources, and educational pamphlets. 

Industry's Influence on Safety . ln 
AQricultural Mechanics 

The American industrial sector was able to create the 

first safety and health movement with the creation of the 

initial safety policy in 1906 by the United States Steel 

Corporation. According to Murphy (1992), the industrial 

safety movement was able to impel the National Safety Council 

(NSC) for greater recognition of farm safety, thus beginning 

the awareness of production agriculture safety and health, 
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and eventually introducing vocational education and 

agricultural mechanics safety. 

Gleim and Hard (1988) stated: 

As mechanization in the United States has 
increased and as new technologies continue 
to emerge, one sees increased emphasis placed 
upon safety in business and industry. This is 
evidenced by the many safety education programs 
conducted, the increased emphasis placed upon 
safety, expanded accident prevention programs, 
and by the recording of many types of safety 
statistics. The passage of the Occupational 
Safety and Health Act of 1970 (OSHA) is additional 
evidence of the high premium society places 
upon safety. (p. 262) 

Murphy (1992) and Gleim and Hard (1988) supported the 

theory of industry influencing production agriculture in many 

areas such as safety and health. Due to an increased 

emphasis placed upon safety, industry has been able to 

achieve a decrease in fatal and serious injuries (Gleim & 

Hard, 1988} . 

Researchers Gleim and Hard {1988} noted that it is 

important to remember that accidents are caused by either 

environmental conditions or human behaviors, or a combination 

of both. Because of the influence industry is placing on 

mechanization and safety, it is important to begin positive 

safe attitudes in individuals (Kigin, 1983). Bies (1975) 

supported these conclusions by stating: 

It is, therefore, necessary that every teacher, 
shop foreman, and student safety engineer be 
aware of those conditions and behaviors that 
contribute to work injuries. Attention should be 
given to the shop environment and students' behavior 
to develop effective instruction in procedures. (p. 4) 
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Safety Education in Agricultural 
Mechanics Laboratories 

Agricultural mechanics has been recognized as taking a 

major role in bringing agriculture to the level of efficiency 

enjoyed today and playing an important part of the total 

agricultural education program (Miller, 1991b; and Phipps, 

1983). According to Johnson and Schumacher (1988), much of 

the agricultural mechanics instruction takes place in the 

agricultural mechanics laboratory. The agricultural industry 

has been subjected to regulations to ensure a safe working 

environment for employees, therefore proving the need for 

safety and education in the workplace (Miller, 1991b) . 

Because of the emphasis placed upon agricultural 

mechanics and safety by industry, the principles have changed 

in our educational programs. Teachers and researchers concur 

that safety education must be taught within the classroom 

(Dillard, 1991). Researchers (Shinn, 1987; Phipps & Osborne, 

1988) state that agricultural mechanics laboratories must be 

safe and well organized and a comprehensive safety 

instructional program implemented to ensure that optimum 

student learning occurs. 

Lee (1980) said, "Safety education involves making 

people aware of hazardous conditions and teaching them how to 

perform dangerous activities safely" (p. 3). Bies (1975) 

supported the need for safety education in agricultural 
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mechanics laboratories by stating: 

Safety cannot be taken for granted or con
sidered secondary in the education of students, 
for the future of their lives will depend upon 
their ability to develop safe work habits and 
become aware of the working environment. (p. 4) 

The school shop, as a work place, provides the 

environment for development of safety ideas and safe habits 

that will guide the actions of the individual throughout his 

or her work life (Williams, 1975). Although inexperienced 

agricultural mechanics students have to learn in an 

environment fraught with potential hazards, the curriculum 

requires the relatively untrained students to b e around and 

use tools, equipment, supplies and situations that present 

real possibilities for serious injuries or death (Burke, 

1980; Johnson & Fletcher, 1990) . 

According to Lee (1980), safety education is defined in 

two parts: awareness and performance. The researche r 

states, "Some are not aware of dangers that exist, while 

others know safety practices, but fail to follow them" 

(p. 3) • Students should be taught that accidents happen and 

the conditions that cause accidents can be identified for 

possible prevention (Reynolds, 1980). Occupational accident 

prevention can be taught only by strenuously making it a n 

integral part of the way a student works (Williams, 1975) . 

In order for students to develop inherent attitude s 

about safety that provide a guide for them while in the 

agricultural laboratory, teachers must make instructional 
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programs concerning safety a priority (Reynolds, 1980; 

Bruening, 1991). Teachers should develop and implement an 

instructional program as well as demonstrate positive 

attitudes about safety to ensure a safe learning environment 

in the agricultural mechanics laboratory (Phipps & Osborne, 

1988; and Bruening, 1991). 

Teacher's Responsibility and Liability 

A teacher is responsible for teaching and is also liable 

for the safety and well-being of the students under his or 

her supervision. According to Daniels (1980), ". . the 

most important responsibility of any teacher in an 

agricultural mechanics setting is to ensure the safety of the 

student" (p. 4) . It is essential that agricultural science 

teachers provide a safe and healthy learning environment for 

students (Pedham, 1990). Storm (1979) supported the idea 

that the responsibility for the safety and physical welfare 

of students lies within the instructor, especially when 

students are just learning how to operate the equipment and 

safely function in the potentially hazardous environment of 

the agricultural mechanics laboratory. 

Kigin (1983), an advocate for teachers being responsible 

for the safety and well-being of students under their 

supervision, supported his conviction by stating: 

A positive attitude toward skill development 
is a prerequisite to the safety of an individual. 
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The teacher is responsible for promoting desirable 
attitudes that assist pupils in developing a 
proper respect for safety regulations. (p. 93) 

Agricultural teachers have a significant influence on 

their students• safety attitudes. Evidence suggests that 

when teachers follow proper safety practices, demonstrate a 

sound safety knowledge, provide and maintain a safe 

environment in the laboratory, convey positive safety 

attitudes, and indicate safety expectations to students, then 

the students will also be more safety conscious (Harper & 

McCracken, 1984; Phipps & Osborne, 1988). Because students 

will model their instructor's behavior, it is imperative for 

teachers to constantly promote positive and healthy safety 

attitudes and that they model safe behavior. These attitudes 

are accomplished by teachers wearing appropriate protective 

clothing, maintaining equipment, and displaying safe usage of 

equipment at all times (Sullivan, 1990) . 

Safety has been an integral part of the educational 

curriculum in agricultural mechanics and a critical factor . 
lll 

protecting teachers from unnecessary liability (Miller, 

1991a). Courts have ruled that vocational teachers are 

expected to recognize potentially hazardous situations for 

students and provide the proper safety instruction and 

supervision essential to keep students free of harm or injury 

(Burke, 1988). According to Kigin (1973), the possibility of 

a public school teacher being involved in legal action 

resulting from a school related injury is greater today than 
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at any other time in the history of education. Phipps and 

Osborne (1988) and Burke (1988) stated the best defense a 

teacher has of avoiding potential lawsuits caused by student 

injury is to initiate and implement a comprehensive 

instructional safety program and then follow through with an 

aggressive accident prevention program. 

The primary responsibility for providing safety 

instruction and safe working environments belongs to the 

teachers (McMahon, 1975) . In the educational system, an 

agricultural teacher has a variety of opportunities and means 

by which a student is taught about agricultural mechanics and 

the proper safety practices (Garris, 1954). 

Agricultural educators feel it is important to teach 

students formally and by example (Gleim & Hard, 1988) . The 

instructor should present new information and facts and then 

demonstrate the skills needed in order for the students to 

perform task safely and accurately (Garris, 1954) . Teacher 

demonstrations are essential in developing and reinforcing 

the student's knowledge of safety procedures in the 

laboratory (Phipps & Osborne, 1988) . 

Once the student has been shown the proper techniques to 

follow, a combination of student activities in the classroom 

and in the laboratory will reinforce the importance of the 

instructional safety program. Activities and work quality 

are second place to the physical safety of students 

(Bruening, 1991) . Safety education and enforcement with 
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students are not only a responsibility for agricultural 

teachers, but also a legal obligation in today's society 

(Gleim & Hard, 1988) . 

Video Tape as an Educational Tool 

Technological advancements and availability of multiple 

media instructional materials have assisted agricultural 

science teachers in providing a more interesting and creative 

approach to instructional programs, as well as promoting 

interest and increasing students• motivation for learning 

(Hoerner, 1969; Birkenholz & Stewart, 1991). Videocassette 

recorders (VCRs) are becoming a popular teaching tool because 

they are easily adapted into various classroom curriculums 

and because they are increasingly available (Daniel & Terry, 

19 94) . 

According to Agee, Ault and Emery (1988), the use of 

videotapes as a teaching tool is obvious and its presence in 

the classroom is expanding. Reider (1987) promoted the VCR 

as the most significant instructional tool since the 

textbook. Also, research conducted by Botterbusch (1991) 

indicated that students pay closer attention to visual media 

messages and retain the information for a longer period of 

time. 

Eggenberger (1982) suggested that to be an effective 

teacher, one must use proper teaching techniques. In order 

to be productive and potent in today's educational system, 
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teachers are turning to television and videos to enhance 

learning (Botterbusch, 1991). Instructing by means of 

videotape promises to extend the functions of the teacher to 

include a broader content of topics and involve a larger 

number of students (Campbell, 1971) . Video also allows the 

teacher to bring a skill or demonstrations into the classroom 

for a presentation or class discussion (Omdal, 1970) . 

Videotaped instruction offers an effective way of 

supporting, enhancing, and supplementing the competence and 

may provide plausible answers to the problem of increasing 

the effectiveness of the teacher in the classroom (Daniel & 

Terry, 1994; Hoerner, 1969; Campbell, 1971). This 

instructional method also exposes students to a technique 

that gives them the opportunity to do something that is 

quickly evaluated and allows them to immediately make any 

needed improvements (Omdal, 1970) . 

In a study conducted by Daniel and Terry {1994), 74% of 

agricultural science teachers on the secondary level reported 

having VCRs and media-type instructional equipment within 

their department. Ninety-eight percent of the teachers who 

participated in the study reported using VCRs and videotapes 

as an educational instruction medium. Also, 95% of the 

educators involved agreed that videos were a good teaching 

tool to use, easy to incorporate into daily lesson plans, and 

students learned and retained more from viewing the videos. 
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Videocassettes and VCRs have proven to be especially 

valuable in developing interest, changing attitudes, pointing 

out problems, and developing generalizations of a topic among 

the students in the classroom (Phipps & Osborne, 1988) . 

Delphi TechniQue 

The Delphi method, or technique, has received various 

labels, definitions and explanations since its creation forty 

years ago. Dalkey (1969) reported that the Delphi technique 

was developed in the 1950s, while investigating the problems 

of using statistical treatment of clientele opinions. The 

technique was first utilized by the Rand Corporation to 

forecast technological developments dealing with defense 

problems and to look into the future (Dalkey, 1969) . 

According to Cyphert and Gant (1970), the Delphi method was 

the result of the need for scientifically assessing needs, 

desires, and opinions of individuals with expert knowledge of 

a topic. 

Hastrop (1975) explained that the Delphi technique can 

be very beneficial to education by forecasting future 

curricular developments that can have a profound effect upon 

teacher training programs and educational purchases. By 

using Delphi, a more modern exchange of scientific and/or 

technical information can take place by drawing upon the 

current knowledge of experts (Delbecq, Van de Ven & 

Gustafson, 1986) . 
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Researchers Helmer and Rescher (1959) and Cyphert and 

Gant (1970) explained and supported the use of the Delphi 

technique by stating that the traditional method of achieving 

a group consensus was to conduct a ''round-table discussion" 

with very influential individuals, which usually resulted in 

a compromise of ideas or perceptions by the group. Although 

it is important for the group to express their opinions, 

compromises may not allow the best result to come forth. 

Hollis (1977) perceived the Delphi method as a way to avoid 

face-to-face confrontations, yet integrate the beliefs of the 

experts without sacrificing or compromising individual 

suggestions and ideas. Dalkey (1969) and his associate, 

Olfar Helmer, added anonymity, controlled feedback, and 

statistical response to the original Delphi method in hopes 

of reducing the problems of face-to-face confrontations. 

According to Rasp (1973), the goal of the Delphi method 

is "to collect judgments and establish consensus about future 

probabilities in terms of such variables as time, quality 

and/or desirability of some future state" (p. 30). Linstone 

and Turoff (1975) also characterized the Delphi method of 

collecting information as ". . a method for structuring a 

group communication process so that the process is effective 

in allowing a group of individuals as a whole, to deal with a 

complex problem" (p. 3). The researchers incorporated 

Dalkey•s and Helmer•s additions to illustrate the structural 

communication of the Delphi technique as the following: 
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(1) feedback of surveyed population's information and 

knowledge, 

(2) assessment of information and knowledge, 

(3) an opportunity for individuals to revise views, 

(4) anonymity of the individual responses. 

According to Cyphert and Gant (1970), the Delphi 

procedure eliminates committee activity and replaces it with 

a designed program of sequential inquiries, interspersed with 

information and opinionated feedback. Figure 1 illustrates 

the Delphi method suggested by Davis (1992) . The Delphi 

technique provides the researcher with more objects to 

appraise the extent of goals and ideas. This technique is 

considered a series of written conferences conducted through 

the means of questionnaires (Rasp, 1973; Cyphert & Gant, 

1970). The structure of the Delphi allows the respondents to 

rank the goals according to priority. By doing so, the 

researcher is able to establish a consensus of the goals and 

ideas by the responses submitted by the participants 

(Bastrop, 1975) . 

The exact procedure of the Delphi has never been fixed, 

thus allowing for flexibility depending upon the 

circumstances (Ulschack, 1983) . The Delphi should be used as 

a decision-making tool and can be modified to incorporate the 

needs of the individual respondents (Delbecq et al., 1986}. 

The researcher has the capacity to determine the number of 
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rounds prior to the study or allow for additional rounds 

until a group consensus is achieved (Brooks, 1972). 

Develop Delphi 
question 

I 
Identification of 
participants 

l 
Introduction of 
participants to 
Delphi 

I 
Round 1 : 
Develop initial 
Delphi question 

J 

Initial question 
sent to participants 
they respond 

1 
Round 1 responses 
are analyzed 

1 
Round 2: 
Analysis of round 1 
sent to respondents 
for response 

I 
Final consensus 
and report 

Figure 1. Overview of the Delphi Process 
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Summary of Review of Literature 

The continual rise of mechanization in the United States 

has brought a significant change and advancement of 

technology within the industrial sector. With the increased 

progress in the industry, more emphasis and need has been 

placed upon safety education because more individuals are 

closely associated with potentially hazardous environments. 

An agriscience program provides the best opportunity to 

combine safety and education in agricultural mechanics. 

Students are required to work with tools and equipment that 

could pose possible danger if they are not aware of how to 

handle or avoid hazardous situations. In order to protect 

students, agriscience teachers must provide proper 

information, examples, and attitudes to ensure the safety and 

well-being of the students within his or her supervision. 

Technology has enhanced teaching as well as learning. 

Multiple media presentations, such as videotapes, allow the 

teacher to introduce and/or teach a subject in an interesting 

manner. Teachers are also able to instruct a larger group of 

students effectively and go into detail of the subject with 

the use of media presentations. Students learn more when the 

topic is presented with a variety of methods. Variety makes 

the presentation more interesting. By using videotapes as 

educational tools in agricultural mechanics, teachers are 

able to supplement and enhance a lesson and the students are 
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immediately able to see the effectability and impact of the 

topic. 

The Delphi method of collecting information provides a 

mean of collecting information about a certain topic in a 

confidential, yet scientific manner. By using the Delphi 

technique, researcher can obtain a non-biased opinion from 

experts within a field of study. 

Throughout the review of literature, there was no 

evidence that suggested a laboratory safety video has been 

developed or produced for high school introductory 

agriscience students, thus proving a need for this study. 
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CHAPTER III 

METHODOLOGY 

The purpose of this study was to determine content 

material for inclusion in a laboratory safety video for 

introductory agricultural mechanics students enrolled in high 

school agriscience programs. The following objectives were 

designed to accomplish this purpose: 

(1) To compile a list of candidate safety practices and 

procedures for inclusion in a 20-30 minute 

laboratory safety video; and 

(2) To determine what safety practices and procedures 

for inclusion in a 20-30 minute agricultural 

laboratory safety video for introductory 

agricultural mechanics students. 

Researcher designed Delphi survey instruments were used 

to obtain consensus among the population to determine the 

content material in a laboratory safety video. 

Population 

The population for this study was composed of a selected 

panel of expert teacher educators in agricultural mechanics 

through out the United States. This population profile was 

obtained from the Directory of Teacher Educators in 

Agriculture 1992-93. The purposeful sample selection process 

produced 29 initial participants for the study. 
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All of the 29 original selected individuals were sent 

Round I questionnaires. Of the 29 sent, 20 questionnaires 

were received, thus yielding a 69% response rate for Round I. 

Only 17 questionnaires returned from Round I were actually 

usable therefore creating the census for Round II. All 17 

questionnaires mailed for Round II were returned, 

consequently producing an 100% response rate for Round II, 

but only 14 responses were usable. 

Instrumentation 

The instrument used in this study was a researcher

designed Delphi questionnaire. According to Borg and Gall, 

(1983), "The Delphi technique can be used whenever a 

consensus is needed from persons who are knowledgeable about 

a particular subject ... it can be used to identify problems, 

define needs, establish priorities, and identify and evaluate 

solutions" (p. 413). This type of instrument was used in 

order to obtain a consensus among the population surveyed of 

the safety practices and procedures to include in the 

laboratory safety video. 

A candidate list of safety practices and procedures was 

compiled from previous research. A committee of faculty 

members and graduate assistants from the Department of 

Agricultural Education and Communications at Texas Tech 

university was formed to review the safety topics to be 

included in the questionnaire. The instrument was developed 
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in a three-week period which included continual consultation 

and approval from the committee. Revisions were made from 

the suggestions by the committee to increase the face 

validity, content, and grammar of the questionnaire. 

The instrument was designed as a two-part questionnaire 

using major safety procedure topics followed by subtopics of 

each procedure. The major topics of Part I were as follows: 

a. Eye protection, 

b. Ear protection, 

c. Head protection, 

d. Respiratory protection, 

e. Feet protection, 

f. Safety clothing, 

g. First Aid, 

h. Safety color coding, 

i. Fire safety, and 

j. Proper use of hand and power tools 

Part II consisted of the major topics with essential 

subtopics. The contents of part two consisted of the 

following topics and subtopics (See Figure 2) . 

The population was asked to be as discriminate as 

possible in responding to the topics and subtopics so the 

most important and direct responses would determine the 

safety procedures to include in the laboratory safety video . 

The respondents were asked to rate the items on the following 

24 



Likert-type scale to identify the most important material for 

inclusion in the safety video: 

1. Discard from the video (D), 

2. Slightly important to include in the video (S), 

3. Moderately important to include in the video (M), 

4. Very important to include in the video (V). 

Additional comments or suggestions were encouraged in 

space provided following each topic and subtopic. The 

respondents were asked to rate any additional comments using 

the above Likert scale. 

The instrument (Appendix B) was produced in a booklet 

form on 11 x 17 inch orange cardstock weight paper that was 

folded and saddle stitched. The booklet consisted of a front 

and back cover, inside instruction page and five pages of 

questions. 

Collection of Data 

An introductory letter (Appendix D) was sent to the 29 

teacher educators on September 17, 1993. The letter 

identified the teacher educator as a selected panel of 

experts in the agricultural mechanics field. The letter also 

stated the purpose of the questionnaire to be sent to them 

within the following week and asked them to be a participant 

in the study. The letter was printed on official Texas Tech 

University departmental letterhead and was individually 

signed by the researcher and her advisor. 
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1. Dust goggles 
2. Chemical/splash goggles 
3. Safety spectacles without side shields 
4. Safety spectacles with side shields 
5. Plastic face shields 
6. Chipping goggles 
7. Welding helmet 
8. Welding goggles 

B) Ear protection 
1. Ear plugs 
2. Ear muffs 
3. Sound level meter (SLM) 

C) Head protection 
1. Bump cap 
2. Hard hat 
3. Welding cap 

D) Respiratory protection 
1. Mechanical filter respirator/dusk mask 
2. Chemical cartridge respirator/gas mask 
3. Devices with self-contained air supply 

E) Feet protection 
1. Safety shoes/boots 
2. Steel toed shoes 

F) Safety clothing 
1. Gauntlet welding gloves 
2. Plastic (latex) gloves for chemicals 
3. Coveralls 
4. Shop coats 
5. Proper clothing 

G) First Aid 
1. Basic first aid materials 
2. Artificial respiration/CPR 
3. Emergency procedures 

H) Safety color coding 
1. Properly marked hazardous areas 
2. Explain meaning of safety color coding 

I) Fire safety 
1. Fire extinguisher location 
2. Types/operation of fire extinguishers 
3. Fire blankets 

J) Proper use of hand and power tools 
1. Sharp edges protected by guards 
2. Electrical grounding of power tools 
3. Use of push sticks 
4. Improper use of hand tools 
5. Using wrong size and/or type of tool for job 
6. Using defective tools 
7. Gears and movable parts protected by guards 
8. Grinding wheel specifications 
9. Check handles before using 

10. Worn screwdriver blades 
11. Dull edged chisels 
12. Worn teeth-saws, pliers, wrenches 

Figure 2. Preliminary List of Topics and Subtopics 
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On September 24, 1993, the instrument package was sent 

to the participants. The package included Round I of the 

laboratory safety video survey questionnaire (Appendix B), a 

self-addressed stamped envelope and an explanation letter 

outlining the instructions for proper completion of the 

questionnaire and emphasizing the return date of October 11, 

1993 (Appendix E) . A postcard was mailed on October 1, 1993 

to remind the participants of the return date (Appendix F) . 

The postcard was printed on bright yellow cardstock. No 

action on the postcard was required by the respondents. 

A modified version of the first-round questionnaire was 

sent on October 25, 1993 to the respondents. This modified 

round included the mean rating and the individual 

respondent's rating from the first questionnaire as well as a 

compiled list of added comments and suggestions. Round II 

was printed on a 11 x 17 inch red cardstock weight paper, 

folded and saddle stitched. The package sent included the 

second round instrument (Appendix C), a letter explaining the 

rating procedures (Appendix G) and a self-addressed stamped 

envelop. The original deadline was set for November 12, 

1993, but due to interference from the National Agricultural 

Mechanics Contest, the return deadline was extended until 

November 17, 1993. 
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Analysis of Data 

Each participant was assigned a two-digit number for 

identification purposes. This number was placed on the back 

of the questionnaire. The researcher entered the numerical 

data rating of each survey received and calculated the mean 

rating for each topic and subtopic. The researchers 

determined a 3.5 mean rating cut-line value for the content 

material in the laboratory safety video. 

The data results were computed by using the Microsoft 

EXCEL software program and a Macintosh computer. 
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CHAPTER IV 

FINDINGS 

This study was conducted to determine the content 

material for inclusion in a laboratory safety video for 

introductory agricultural mechanics students enrolled in high 

school agriscience programs. The following objectives were 

designed to accomplish this purpose: 

1) To compile a list of candidate safety practices and 

procedures for inclusion in a 20-30 minute 

laboratory safety video;and 

2) To determine what safety practices and procedures 

for inclusion in a 20-30 minute agricultural 

laboratory safety video for introductory 

agricultural mechanics students. 

This chapter reflects a profile of the respondents of 

the two rounds of the Delphi technique questionnaire, and the 

results of the findings from the surveys. 

Objective 1 

The following list of topics and subtopics was developed 

from the initial candidate list of safety practices and 

procedures for inclusion in the 20-30 minute laboratory 

safety video (See Figure 3) . 
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A) Eye protection 
1. Dust goggles 
2. Chemical/splash goggles 
3. Safety spectacles without side shields 
4. Safety spectacles with side shields 
5. Plastic face shields 
6. Chipping goggles 
7. Welding helmet 
8. Welding goggles 

B) Ear protection 
1. Ear plugs 
2. Ear muffs 
3. Sound level meter (SLM) 

C) Head protection 
1. Bump cap 
2. Hard hat 
3. Welding cap 

D) Respiratory protection 
1. Mechanical filter respirator/dusk mask 
2. Chemical cartridge respirator/gas mask 
3. Devices with self-contained air supply 

E) Feet protection 
1. Safety shoes/boots 
2. Steel toed shoes 

F) Safety clothing 
1. Gauntlet welding gloves 
2. Plastic (latex) gloves for chemicals 
3. Coveralls 
4. Shop coats 
5. Proper clothing 

G) First Aid 
1. Basic first aid materials 
2. Artificial respiration/CPR 
3. Emergency procedures 

H) Safety color coding 
1. Properly marked hazardous areas 
2. Explain meaning of safety color coding 

I) Fire safety 
1. Fire extinguisher location 
2. Types/operation of fire extinguishers 
3. Fire blankets 

J) Proper use of hand and power tools 
1. Sharp edges protected by guards 
2. Electrical grounding of power tools 
3. Use of push sticks 
4. Improper use of hand tools 
5. Using wrong size and/or type of tool for job 
6. Using defective tools 
7. Gears and movable parts protected by guards 
8. Grinding wheel specifications 
9. Check handles before using 

10. Worn screwdriver blades 
11. Dull edged chisels 
12. Worn teeth-saws, pliers, wrenches 

Figure 3. Revised List of Topics and Subtopics 
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Objective 2 
Round I Results 

Upon the collection of the Round I questionnaires, a 

composite mean rating for each candidate item was calculated 

from all the usable responses. The following Likert-type 

scale was used to evaluate the safety practices and 

procedures to include in the video: (1) discard from the 

video [mean rating-< 1.4]; (2) slightly important to 

include in the video [mean rating- 1.5- 2.4]; (3) 

moderately important to include in the video [mean rating-

2.5 - 3.4] and (4) very important to include in the video 

[mean rating- > 3.5]. 

The data illustrated in Figure 4 reflects the ratings of 

the 10 major topics for inclusion in the laboratory video for 

introductory agriscience students. Eye protection received 

the highest mean rating of 4 . 0. Fire safety (3.8) closely 

followed in importance. Both proper use of hand and power 

tools, and ear protection, were rated 3 . 6 by the 

participants. Respiratory protection (3.3), safety clothing 

and first aid (both 3.1), head protection (3.0), safety color 

coding (2.9), and feet protection (2.7) were also considered 

important areas for the video . 

Figure 5 shows the subtopics of eye protection the 

participants were asked to rate. Of eight subtopics, safety 

spectacles with side shields was determined to be the most 

important eye protection practice to include in the 

laboratory video with a mean rating of 3 . 7. Closely 
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Eye Protection 

Fire Safety 

Ear Protection 

Hand &Power Tools 

Respiratory Protection 

Safety Clothing 

First Aid 

Head Protection 

Safety Color Coding 

Feet Protection 

2.5 

N = 17 

2.7 2 .9 3.1 

Figure 4. Round I Topic mean rating. 

3.3 3.5 3.7 3.9 

following safety spectacles were welding helmets and plastic 

face shields, with a 3.6 and 3.5 mean rating, respectively. 

The remainder of the subtopics, chemical/splash goggles, 

chipping goggles, dust goggles, and safety spectacles without 

side shields had a range of 3.3-2.1 rating, thus deeming them 

necessary, but not as important to include in this video. 

Ear protection (hearing protection) was perceived as a 

very important topic for introductory agricultural mechanics 

students to know. The areas within ear protection that were 

deemed necessary to include in the video were ear plugs (3.8 

mean rating) and ear muffs (3.6 mean rating). The Sound 

Level Meter (SLM) was rated 2.6 on the 4.0 Likert-scale. 

(see Figure 6) . 
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Spectacles-side shields 

Welding Helmet 

Plastic Face Shields 

Welding Goggles 

Chemical Goggles 

Chipping Goggles 

Dust Goggles 

Safety Spectalce 

N = 17 

2 2.2 2.4 2.6 2.8 3 3 .2 

Figure 5. Round I Eye Protection Mean Rating. 

Ear Plugs 

Ear Muffs 

Sound Level Meter 

2.5 2.7 2.9 3., 3.3 3.5 

N = 17 
Figure 6. Round I Ear Protection Mean Rating. 

.7 

3 .4 3.6 

3.7 

Figure 7 shows the areas that were considered important 

by the population concerning head protection. Hard hats 

ranked the highest among the group with a mean of 2.9. 

Welding caps and bump caps came next with a rating of 2.6 and 

2.4, respectively. 
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Hard hat 

Welding Cap 

Bump cap 

2.3 2.4 2.5 2.6 2.7 2.8 2.9 

N = 17 
Figure 7 . Round I Head Protection Mean Rating. 

In the topic area of Respiratory Protection, three 

subtopics were rated. Mechanical filter respirator / dust ma sk 

received a mean rating of 3.2. Chemical cartridge 

respirator/gas mask (2.9) and devices with self-contained ai r 

supply (2.2) were also subtopics considered. Figure 8 shows 

the results of these findings. 

Mechanical/Dust mask 

Chemical/Gas Mask 

Self-contained Air Supply 

2.1 2.3 2.5 2.7 2.9 3.1 

N = 17 
Figure 8. Round I Respiratory Protection Mean Rating. 

As shown in Figure 9, the group considered the necessity 

of feet protection, and within that topic, safety shoe or 
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boots, and steel-toed shoes. Safety shoes or boots had a 

rating of 3.0, while steel-toed shoes were less important 

with a 2.9 rating. 

Steel toed shoes 

Safety shoes/boots 

2.85 2 .9 2 .95 

N = 17 
Figure 9. Round I Feet Protection Mean Rating. 

3 

3 

Data related to safety clothing is displayed in Figure 

10. Of the five subtopics investigated, three received 

ratings well above 3.0. Overall, proper protective clothing 

was considered to be the most important area to include in 

the video, with a mean rating of 3.7. Closely following 

proper clothing was gauntlet welding gloves with a 3.6 mean. 

Plastic gloves for handling chemicals received a 3.4 rating 

on the scale. The remaining items, coveralls and shop coats 

were rated less important. 

Figure 11 shows how important the respondents perceived 

first aid in this study. Basic first aid materials and 

emergency procedures were characterized as necessary because 

both safety practices received a rating of 3.7. Artificial 

35 



respiration/CPR (2.9 mean rating) was not considered as 

essential. 

Proper clothing 

Shop coats 

Coveralls 

Plastic gloves 

Gauntlet Welding gloves 

2.4 

N = 17 

2.6 2.8 3 3.2 3.4 

Figure 10. Round I Safety Clothing Mean Rating. 

Emergency Procedures 

First Aid Material 

CPA 

2.8 3 3.2 3 .4 

N = 17 
Figure 11. Round I First Aid Mean Rating. 

3.6 

3.6 

.7 

.7 

.7 

Safety color coding mean ratings for Round I are listed 

in Figure 12. Properly marked hazardous areas (3.4 mean 

rating) and explain the meaning of the various safety color 

coding (3.2 mean rating) were both considered to be 

moderately important. 
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Property Marked Hazardous 
Areas 

Meaning of Safety Color Coding 

3.1 

N = 17 

3 .15 3.2 3.25 3 .3 3 .35 

Figure 12. Round I Safety Color Coding Mean Rat i ng . 

3.4 

The data illustrated in Figure 13 are the s ubtopics f o r 

fire safety. Fire extinguisher location and emergency 

procedures in the case of a fire were deemed as the most 

important areas to cover in the video, with both items 

receiving a mean rating of 3.8. The types of fire 

extinguishers and fire blankets were also considered, and 

received a 3.7 and 3.5 mean rating, respectively. 

Emergency Procedures 

Fire blankets 

Fire extinguisher types 

Fire extinguisher location 

3.3 3.4 3.5 3.6 3.7 3.8 

N = 17 
Figure 13. Round I Fire Safety Mean Rating. 

Figure 14 shows the findings of Round I topic, Proper 

use of Hand and Power Tools. The respondents determined that 

electrical grounding of power tools, with a mean rating of 
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3.8, was the most important subtopic to include in the video. 

Proper use of push sticks (3.4), and having sharp edges 

protected by guards (3.3) followed closely in rank of 

importance. The remaining nine items rated lower in 

importance, with properly handling of dull edged chisels 

receiving the lowest mean rating of 2.1. 

Elect. Grounding 

Push Stick 

Edges Guarded 

Parts Protection 

Check Handles 

Grinding Wheel 

Improper Hand Tools 

Wrong Tool 

Worn Blades 

Defective Tools 

Worn Teeth 

Dull Chisel Edges 
~----~--~~--~~--~----~----~--~~--~----~ 
2 2.2 2.4 2.6 2.8 3 3.2 3 .4 3 .6 3.8 

N = 17 
Figure 14. Round I Proper Use of Hand and Power Tools Mean 

Rating. 

As shown in Table 1, a wide diversity of topics were 

suggested and rated by the participants. The suggestions 

varied from handling and storage of chemicals, to securing 

the working material. Industrial standard safety glasses, 

and handling and storage of chemicals yielded the highest 
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ratings of 3.7 and 3.5, respectively. Welding shoes (2.1) 

was rated the lowest of the 30 suggestions. 

Round II Results 

Round II of the modified Delphi study produced the items 

that were to be included in the laboratory safety video for 

introductory high school agriscience students. Of the 84 

items the population rated, 21% (18 items) were determined to 

be very important to include in the video, 60% (50 items) 

were considered moderately important for inclusion and 19% 

(16 items) were discovered to be only moderately important to 

include in the safety video. The panel of experts found that 

no items needed to be discarded from the video, but due to 

the time allowance of 20-30 minutes and the targeted audience 

of introductory agriscience students, all of the items could 

not be included in the laboratory safety video. Figure 15 

illustrates the percentages of items rated in each category. 

Table 2 displays the 18 safety practices and procedures 

that the population rated to be the most important to be 

included in the laboratory safety video. According to the 

panel, eye protection was of utmost importance and rated a 

4.0 on the Likert scale by the 14 respondents. Closely 

following eye protection were basic first aid materials, fire 

extinguisher location, and types/operation of fire 

extinguishers. All received a mean rating of 3.9. Fire 
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Table 1. Suggestions from Round I. 

1) 

2) 
3) 
4) 
5) 

6) 
7} 
8) 

9) 

10) 
11) 
12) 

13) 

14) 

15) 
16) 
17) 
18) 
19) 

20) 
21) 
22) 
23) 
24) 
25) 
2 6) 
27) 

28) 
2 9) 
30) 

N - 14 

Topic/Subtopic 

Handling and storage of 
chemicals 
Safety regulation standards 
Use of operator manual 
Electrical safety 
Industrial Standard Safety 
Glasses 
Eye wash station procedures 
Welding curtain or screen 
American National Standards 
Institute Standards (ANSI) 
Occupational Safety Health Act 
(OSHA) Standards 
ANSI Standards (Ear Protection) 
Duration, intension, frequency 
ANSI approved equipment (Head 
Protection) 
OSHA standards (Head 
Protection) 
Ventilation systems and 
procedures 
Spray paint respirator 
Dust/mist respirator 
Dust collection systems 
Welding shoes 
OSHA standards (Feet 
Protection) 
Rubber boots for chemical use 
Color coding tools 
Types and classes of fires 
Fire triangle and principle 
Fire extinguisher maintenance 
Extension cords 
Ladders 
Ground Fault Interrupters 
(GFI 's) 
Adjusting power tools 
Changing belts and blades 
Securing work 
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Mean Rating 

3.5 

2.8 
3.2 
3.1 
3.7 

3.1 
2.9 
2.6 

2.6 

2.5 
2.6 
2 . 6 

2.4 

2.9 

3.0 
2.6 
2.5 
2.1 
2.4 

2.6 
2.4 
3.3 
2.9 
2.4 
2.9 
2.6 
3.1 

2.9 
2.4 
2.7 



N = 14 

Moderately 
Important 

6096 

Somewhat 
Important 

1996 Discard 
096 

Very Important 
21% 

Figure 15. Amount of material included in safety video . 

safety, safety spectacles with side shields, emergency first 

aid procedures, and fire safety emergency procedures each had 

a rating of 3.8. The following safety practices and 

procedures received a rating between 3.7 and 3.5: industrial 

standard safety glasses, ear protection, ear plugs, ear 

muffs, plastic face shields, proper safety clothing, fire 

blankets, electrical grounding of power tools, handling and 

storage of chemicals, and welding helmets. 

Fifty of the original 84 items were ranked in the 

category of "Moderately Important to Include in the Video" 

and are listed in Table 3. Within this category, mean 

ratings ranged from 3 . 4 to 2.5. Proper use of hand and power 

tools, properly marked hazardous areas, and the use of a push 

stick were the highest rated items, all with a 3.4 rating. 

The items rated lowest in this group were dust goggles, ANSI 
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Standards for ear protection, and dust collection systems. 

All received a rating of 2.5. 

Table 4 lists the 16 safety practices and procedures 

that were deemed "Somewhat important to include in the 

video." The ratings in this category ranged from 2.4 to 1.8. 

Some of the items receiving a 2.4 rating were, Sound Level 

Meter (SLM), color coding tools, fire extinguisher 

maintenance, and OSHA standards for feet protection. Items 

receiving lower ratings were welding shoes, devices with 

self-contained air supply, and improper used of hand tools, 

all with a 2.1 mean rating. The lowest rated item was safety 

spectacles without side shields, which had a 1.8 mean. 
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Table 2. Safety Practices identified as "Very Important to 
Include in the Video." 

1) 
2) 
3) 
4) 

5) 

6) 

7) 

8) 
9) 

10) 
11) 
12) 
13) 
14) 
15) 

16) 

17) 
18) 

N - 14 

Topic/Subtopic 

Eye Protection 
Fire Safety 
Ear Protection 
Handling and Storage of 
chemical 
Safety spectacles with side 
shields 
Industrial Standard Safety 
Glasses 
Plastic face shield (clear or 
tinted) 
Welding helmet 
Ear plugs 
Ear muffs 
Proper safety clothing 
Basic first aid materials 
Emergency first aid procedures 
Fire extinguisher location 
Types/operation of fire 
extinguishers 
Fire safety emergency 
procedures 
Fire blankets 
Electrical grounding of power 
tools 
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Mean 

4.0 
3.8 
3.6 
3.5 

3.8 

3.7 

3.6 

3.5 
3.7 
3.6 
3 . 6 
3.9 
3.8 
3.9 
3.9 

3.8 

3.6 
3.6 



Table 3. Safety Practices identified as "Moderately 
Important to Include in the Video." 

Topic/Subtopic Mean Rating 

1) Proper use of hand and power 3.4 
tools 

2) Respiratory Protection 3.2 
3) Use of Operator Manuals 3.2 
4) Safety Clothing 3.1 
5) First Aid 3.1 
6) Electrical Safety 3.1 
7) Head Protection 3.0 
8) Welding goggles 3.3 
9) Eyewash station procedures 3.1 

10) Chipping goggles 3.0 
11) Mechanical filter 3.1 

respirator/dust mask 
12) Spray paint respirator 3.0 
13) Plastic (latex) gloves for 3.3 

chemicals 
14) Properly marked hazardous areas 3.4 
15} Explain meaning of safety color 3.3 

coding 
16) Types and classes of fires 3.3 
17) Use of push sticks 3.4 
18) Ground Fault Interrupters 3.1 

(GFI 's) 
19) Sharp edged protected by guards 3.0 
20) Safety Color Coding 2.9 
21) Safety Regulation Standards 2.8 
22) Feet Protection 2.6 
23) Welding curtain or screen 2.9 
24) Chemical/splash goggles 2.6 
25) ANSI standards (Eye Protection) 2.6 
26) OSHA standards (Eye Protection) 2.6 
27) Dust goggles 2.5 
28) Duration, intension, frequency 2.6 
29) ANSI standards (Ear Protection) 2.5 
30) Hard hat 2.9 
31) Welding cap 2.7 
32) ANSI approved equipment (Head 2.6 

Protection) 
33) Ventilation systems and 2.9 

procedures 
34) Chemical cartridge 2.7 

respirator/gas mask 
35) Dust/mist respirator 2.6 
36) Dust collection systems 2.5 
37) Safety shoes/boots 2.8 
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Table 3. Continued 

38) 
3 9) 
40) 
41) 
42) 
43) 
44) 

45) 
4 6) 
47) 
48) 
4 9) 
50) 

N - 14 

·· Topic/Subtopic 

Steel toed shoes 
Rubber boots for chemical use 
Coveralls 
Shop coats 
Artificial respiration/CPR 
Fire triangle and principles 
Gear and movable parts 
protection 
Grinding wheel specification 
Check handles before using 
Extension cords 
Adjusting power tools 
Securing work 
Ladders 
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Mean Rating 

2.8 
2.6 
2.9 
2.6 
2.9 
2 . 9 
2.9 

2 . 9 
2 . 9 
2.9 
2 . 9 
2.7 
2.6 



Table 4. Safety Practices identified as "Somewhat Important 
to Include in the Video." 

1) 

2) 
3) 
4) 
5) 

6) 
7) 
8) 
9) 

10) 
11) 

12) 
13) 
14) 
15) 

16) 

N - 14 

Topic/Subtopic 

Safety spectacles without side 
shields 
Sound level meter (SLM) 
OSHA standards (Head Protection) 
Bump cap 
Devices with self-contained air 
supply 
OSHA standards (Feet Protection) 
Welding shoes 
Color coding tools 
Fire extinguisher maintenance 
Changing belts and blades 
Worn teeth- saws, pliers, 
wrenches 
Using defective tools 
Dull edges chisels 
Worn screwdriver blades 
Using wrong size and/or type of 
tool for job 
Improper use of hand tools 
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Mean Rating 

1.8 

2.4 
2.4 
2.3 
2.1 

2.4 
2.1 
2.4 
2.4 
2.4 
2 . 3 

2 . 2 
2.2 
2.2 
2.1 

2.1 



CHAPTER V 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

This chapter offers the summary, conclusions, and 

recommendations of this study. The summary contains an 

overview of the study and the instrumentation process. The 

conclusions reflect the findings from the data collected, and 

the recommendations represent the outcomes of this project 

and additional study for future assessment of this topic. 

Summary 

The purpose of this study was to determine the content 

material for inclusion in a laboratory safety video for 

introductory agricultural mechanic students enrolled in high 

school agriscience programs. The following objectives were 

designed to accomplish this purpose: 

(1) To compile a list of candidate safety practices and 

procedures for inclusion in a 20-30 minute 

laboratory safety video; and 

(2) To determine what safety practices and procedures 

are necessary for inclusion in a 20-30 minute 

agricultural laboratory safety video for 

introductory agricultural mechanics students? 

The population for this study consisted of 29 

purposefully selected teacher educators in agricultural 

mechanics through out the United States. The individuals 
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participated in a two-round survey, which contained 84 items, 

to determine the most appropriate safety practices and 

procedures to be included in an agricultural laboratory 

safety video. The instrumentation used to complete this 

study was a researcher-designed modified Delphi 

questionnaire. 

The panel was sent Round I instrument of the study on 

September 24, 1993. Following the initial mail outs, follow

up correspondence was sent to encourage participation in the 

study. Upon receiving Round I; additional comments and 

suggestions, and the individual and Round I mean rating of 

each item were added to the Round II questionnaire, which was 

mailed on October 25, 1993. The data collection period ended 

on November 17, 1993. Questionnaires and data received after 

that date were not included in the data analysis. 

The review of literature indicated that agricultural 

mechanics laboratories were potentially hazardous areas to 

work in if the students were not properly trained and were 

unaware of the situations and how to prevent or handle them 

should an accident arise. The instructors and teachers 

provide the best source for proper teaching and training 

through their personal attitudes, behaviors and the various 

teaching methods now available. By using VCR and videotapes, 

the lesson can be enhanced and the students motivated to 

learn about a particular subject or topic . 

48 



Conclusions 

The analysis of the collected data produced the 

following results in this study. 

1. The development of the candidate list of potential 

safety practices and procedures provided information for the 

questionnaire, thus eliminating the open-ended question 

section of the Delphi study. 

2. A 3.5 mean rating cut-line was established to 

determine what items were to be incorporated in the video. 

There were 18 of the original 84 items that rated a 3.5 mean 

rating or higher and were considered to be very important to 

include in the safety video. 

3. The items included in the video and their mean 

ratings were as follows: 

(1) Eye protection (4.0) 

(a) Safety spectacle with side shields (3.8) 

(b) Industrial standard safety glasses (3.7) 

(c) Plastic face shield (3.6) 

(d) Welding helmet (3.5); 

(2) Fire safety (3.8) 

(a) Fire extinguisher location (3.9) 

(b) Types/operation of fire extinguishers 

( 3. 9) 

(c) Fire safety emergency procedures (3.8) 

(d) Fire blankets (3.6); 
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(3) Ear protection (3.6) 

(a) Ear plugs (3.7) 

(b) Ear muffs (3.6); 

(4) Handling and storage of chemicals (3.5); 

(5) Proper safety clothing (3.6); 

(6) Emergency first aid procedures {3.8) 

a) Basic first aid materials (3.9); 

(7) Electrical grounding of power tools (3.6). 

4. The remaining items were rated in the categories of 

"Moderately Important to Include in the Video" and "Somewhat 

Important to Include in the Video." 

5. No items were deemed necessary to completely discard 

from the video by the panel, but due to the time allowance of 

the video, and the targeted audience, only the items that 

were rated ''Very Important" were incorporated and scripted 

for the video, thus providing a need for future studies in 

this area (see Appendix I) . 

6. The Delphi technique provided an adequate method of 

collecting data for this study. 

Recommendations 

The following recommendations were made based upon the 

conclusions: 

1. All areas of agricultural mechanic safety are 

important, so further study should be conducted to obtain 

more information that should be taught in addition to the 
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areas that were included on this laboratory safety video. 

2. The video resulting from this study should be tested 

with high school agriscience students to determine its 

effectiveness in improving safety attitudes and safety 

knowledge. 

3. Individual videos need to be produced and devoted 

entirely to the particular subject matter of each of the 

initial major topics listed in this study. 

4. Additional videos should be targeted for different 

audiences, such as intermediate agricultural mechanics 

students or advanced agricultural mechanics students, in 

order to cover additional areas of laboratory safety. 

5. Other areas of agriscience that contain laboratory 

activities would benefit from safety videos. Those areas 

might include: Horticulture, Aquaculture, Animal science, 

Food technology, and Agronomy. 

6. The Delphi technique method should be used to 

establish content material for other topics and subjects 

within agricultural education. 
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APPENDIX A 

CANDIDATE LIST OF GENERAL SAFETY 

PRACTICES AND PROCEDURES 
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General Safety List 

Industrial Quality Eye 
-Dust goggles 
-Safety spectacles without side shields 

Protection Devices 
-Chemical/splash goggles 

shields 
-Safety spectacles with eye cup side 

-Safety spectacles with semi- flat fold side shields 
-Chipping goggles 

-Plastic face shield (clear or tinted) 

-Welding goggles/eye cup type with tinted lenses 
-Welding helmet 

-Industrial quality prescription glasses 
-Welding goggles/coverspec type 

-Plano lenses 
-Goggles over prescription streetwear 

llear Protection 
-Using a meter to determine noise level -Ear muffs -Ear plugs 

Head Protection 
-Bump cap 
-Welding cap 

-Safety hard hats 
-Welding helmet 

Feet Protection 
-Safety shoes -Steel toed shoes 

Hand Protection 
-Leather gloves -Gauntlet style welding gloves 

Proper Clothing 
-Coveralls -Shop coats -Overcoat 

Respiratory Protection 
-Mechanical filter respiratory/dust mask -Chemical cartridge respirator/gas 
mask 
-Devices with self-contained air supply 

First Aid 
-Artificial respiration/CPR 

Personal Protective Equipment 
-Eyes 
-Lungs 

-Ears -Head 
-Hands -Arms 

-Legs 

Hand Tools/portable Power Tools 
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-Face 
-Feet 



-Dull edged chisel 
-Worn screwdriver blades 
-Safety guards 

-Loose handles 
-Worn teeth- saws, pliers and wrenches 

-Scuffling 
-Wrestling 
-Disobeying other shop rules 

Shop Behavior 
-Pushing 
-Tripping 
-Idle time 

Good Housekeeping Practices in the Shop 
-Clean floors -Tools in proper places 

-Project materials in order 
-Fire Hazards/Waste material removed 

-Work benches clean of waste materials 
-Shop supplies in order 

-Red 
-Yellow 

Color coding/safety colors in the shop 
-Orange 
-Yellow and black 

-Green or gray 
-Green 

-Ivory 
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General 
Agricultural Laboratory 

Safety Video 
Survey 

Round I 
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Ge,n.eral 
Ag,ric:ultu:ral Laboratory 

Safe.ty· Vi:deo s.urv·ey 
Round I 

~·.:.· .. : .. , '=.\ 
~ '·,·\ 

I. Topics D s 

A. Eye Protection 1 2 

B. Ear Protection 1 2 

C. Head Protection 1 2 

D. Respiratory Protection 1 2 

E. Feet Protection 1 2 

F. Safety Clothing 1 2 

G. First Aid 1 2 

H. Safety Color Coding 1 2 

I. Fire Safety 1 2 

J. Proper use of Hand and Power Tools 1 2 

K. Other (please specify) 
1 2 

1 2 

1 2 

1 2 
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M v 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 



II. Topics with subtopics 

A. Eye Protection D s M v 
1. Dust goggles 1 2 3 4 

2. Chemical/splash goggles 1 2 3 4 

3. Safety spectacles without side shields 1 2 3 4 

4 . Safety spectacles with side shields 1 2 3 4 

5. Plastic face shields (clear or tinted) 1 2 3 4 

6. Chipping goggles 1 2 3 4 

7. Welding helmet 1 2 3 4 

8. Welding goggles 1 2 3 4 

9. Other (please specify) 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

B. Ear Protection D s M v 
1. Ear plugs 1 2 3 4 

2. Ear muffs 1 2 3 4 

3. Sound level meter (SLM) 1 2 3 4 

4. Other (please specify) 
1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 
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C. Head Protection D s M v 
1. Bumpcap 1 2 3 4 
2. Hard hat 1 2 3 4 
3. Welding cap 1 2 3 4 
4. Other (please specify) 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

D. Respiratory Protection D s M v 
1. Mechanical filter respirator/dust mask 1 2 3 4 

2. Chemical cartridge respirator/gas mask 1 2 3 4 

3. Devices with self-contained air supply 1 2 3 4 

4. Other (please specify) 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

E. Feet Protection D s M v 
1 . Safety shoes/boots 1 2 3 4 

2. Steel toed shoes 1 2 3 4 

3. Other (please specify) 
1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 
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F. Safety Clothing D s M v 
1. Gauntlet welding gloves 1 2 3 4 

2. Plastic (latex) gloves for chemicals 1 2 3 4 

3. Coveralls 1 2 3 4 

4. Shop coats 1 2 3 4 

5. Proper clothing 1 2 3 4 

6. Other (please specify) 
1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

G. First Aid D s M v 

1. Basic first aid materials 1 2 3 4 

2. Artificial respiration/CPA 1 2 3 4 

3. Emergency procedures 1 2 3 4 

4. Other (please specify) 
1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

H. Safety Color Coding D s M v 
1 . Properly marked hazardous areas 1 2 3 4 

2. Explain meaning of safety color coding 1 2 3 4 

3. Other (please specify) 
1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 
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I. Fire Safety D s M v 
1. Fire extinguisher location 1 2 3 4 

2. Types/operation of fire extinguishers 1 2 3 4 

3. Fire blankets 1 2 3 4 

4. Emergency procedures 1 2 3 4 

5. Other (please specify) 
1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

J. Proper use of Hand and Power Tools D s M v 
1. Sharp edges protected by guards 1 2 3 4 

2. Electrical grounding of power tools 1 2 3 4 

3. Use of push sticks 1 2 3 4 

4. Improper use of hand tools 1 2 3 4 

5. Using wrong size and/or type of tool for job 1 2 3 4 

6. Using defective tools 1 2 3 4 

7. Gears and movable parts protected by guards 1 2 3 4 

8. Grinding wheel specifications 1 2 3 4 

9. Check handles before using 1 2 3 4 

10. Worn screwdriver blades 1 2 3 4 

11. Dull edged chisels 1 2 3 4 

12. Worn teeth - saws, pliers, wrenches 1 2 3 4 

13. Other (please specify) 
1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 
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ROUND II QUESTIONNAIRE 
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General Agricultural Laboratory 
Safety Video 

Round II 

This study is being conducted to determine the content material (rate importance) 
to be included in a 20 -30 minute video demonstrating general laboratory safety skills in 
introductory high school agricultural mechanics classes. 

- PROCEDURE: 
In the first round of this study you were asked to be discriminate in responding so 

that the most important and direct responses will determine what safety procedures to 
include in the video for introductoty agricultural science students. Please keep in mind 
that we do not intend to cover all aspects of laboratory safety in a 20-30 minute video. 
We simply want to know. given the length of time available. what are the most important 
points to include in a video designed to introduce laboratory safety to beginning 
agricultural science students. 

In this round, we have provided the mean rating as determined from the first 
round and the rating which you gave each item. Please review your rating and the mean 
rating. then respond to each item again. Also, we have included any items which were 
suggested as a result of Round I. Please rate these as well. 

Remember, we are not asking you to say that a safety practice is not important. 
We are merely asking you to make a judgement about what should be included in a 
20-30 minute video designed to help introduce laboratory safety. 

- RATE: 
Topics will be rated (1 - 4) by importance for inclusion in the safety video. 

1 - Discard from video (D) 
2 - Slightly Important to include in video (S) 
3 - Moderately important to include in video (M} 
4 - Very important to include in video (V) 

Please complete and return by November 12, 1993. 

1 
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General 
Agricultural Laboratory 

Safety Video Survey 
Round II 

. . . . r.:: ~ . . 

I. Topics 
A. Eye Protection 

B. Ear Protection 

c. Head Protection 

D. Respiratory Protection 

E. Feet Protection 

F. Safety Clothing 

G. First Aid 

H. Safety Color Coding 

I. Fire Safety 

~ 
~ 

J. Proper use of Hand and Power Tools 

. ~~ I .. 

D s M 
1 2 3 

1 2 3 

1 2 3 

1 2 3 

1 2 3 

1 2 3 

1 2 3 

1 2 3 

1 2 3 

1 2 3 

v 
4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

(PIH•e rate the following •uggHtlon• from Round /) 

K. Handling and Storage of chemicals 1 2 3 4 

L. Safety Regulation Standards 1 2 3 4 

M. Use of Operator Manuals 1 2 3 4 

N. Electrical Safety 1 2 3 4 

1 2 3 4 

2 
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4.0 
3.6 
3.0 
3.3 
2.7 
3.1 

3.1 

2.9 
3.8 
3.6 



a 
-= ';: - CD_ 

II. Topics with subtopic 
CD- a:., a:-, 
.. c:: c:: c:: 

A. Eye Protection 
;:, ;:, ~ 5 

D s M v 0 0 
>a: ::Ea: 

1 . Dust goggles 1 2 3 4 2.4 

2. Chemical/splash goggles 1 2 3 4 2.8 

3. Safety spectacles without side shields 1 2 3 4 2.1 

4. Safety spectacles with side shields 1 2 3 4 3.7 

5. Plastic face shields (clear or tinted) 1 2 3 4 3.5 

6. Chipping goggles 1 2 3 4 2.7 

7. Welding helmet 1 2 3 4 3.6 

8. Welding goggles 1 2 3 4 3.3 

(PIN•• rate the following •uggHtlon• from Round I) 

9. Industrial Standard Safety Glasses 1 2 3 4 

10. Eyewash station procedures 1 2 3 4 

11 . Welding curtain or screen 1 2 3 4 

12. American National Standards Institute 

(ANSI) Standards 1 2 3 4 

13. Occupational Safety Health Act 

(OSHA) Standards 1 2 3 4 

B. Ear Protection D s M v 
1. Ear plugs 1 2 3 4 3.8 

2. Ear muffs 1 2 3 4 3.6 

3. Sound level meter (SLM) 1 2 3 4 2.6 

(PIN•• rate the following •ugge•tlons from Round I) 

4. ANSI Standards 1 2 3 4 

5. Duration, intension, frequency 1 2 3 4 

3 
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a a 
.5 c:: 

';::: - ca_ ca-
a:'l:J a:'l:J 
,_ c:: c:: c:: 

c. :::s :::s ca :::s 
Head Protection D s M v 0 0 G) 0 

>a: ::Ea: 

1. Bumpcap 1 2 3 4 2.4 
2. Hard hat 1 2 3 4 2.9 
3. Welding cap 1 2 3 4 2.6 

(PI••• rate the following •uggHtlon• from Round I) 

4. ANSI approved equipment 1 2 3 4 
5. OSHA standards 1 2 3 4 

D. Respiratory Protection D s M v 
1. Mechanical filter respirator/dust mask 1 2 3 4 3.2 
2. Chemical cartridge respirator/gas mask 1 2 3 4 2.9 

3. Devices with self-contained air supply 1 2 3 4 2.2 

(PI••• rate the following sugge•tlon• from Round I) 

4 . Ventilation systems and procedures 1 2 3 4 

5. Spray paint respirator 1 2 3 4 

6. Dust/mist respirator 1 2 3 4 

7. Dust collection systems 1 2 3 4 

E. Feet Protection D s M v 
1 . Safety shoes/boots 1 2 3 4 3.0 

2. Steel toed shoes 1 2 3 4 2.9 

(PI••• rate the following •uggHtlon• from Round I) 

3. Welding shoes 1 2 3 4 

4. OSHA standards 1 2 3 4 

5. Rubber boots for chemical use 1 2 3 4 

4 
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(Plea•• rate the following sugge•tlon• from Round I) 

Ol Ol 

.E c 
-;::: - aa_ aa- a:'O a:-o 

... c c c 

F. Safety Clothing 
:) :) aJ :) 

D s M v 0 0 Q) 0 
>a: :::Ea: 

1. Gauntlet welding gloves 1 2 3 4 3.6 
2. Plastic (latex) gloves for chemicals 1 2 3 4 3.4 
3 . Coveralls 1 2 3 4 2.8 
4. Shop coats 1 2 3 4 2.5 
5. Proper clothing 1 2 3 4 3.7 

G. First Aid D s M v 
1. Basic first aid materials 1 2 3 4 3.7 
2. Artificial respiration/CPA 1 2 3 4 2.9 
3. Emergency procedures 1 2 3 4 3.7 

H. Safety Color Coding D s M v 
1 . Properly marked hazardous areas 1 2 3 4 3.4 
2. Explain meaning of safety color coding 1 2 3 4 3.2 

(Pies•• rate the following suggestions from Round I) 

3. Color coding tools 1 2 3 4 

I. Fire Safety D s M v 
1. Fire extinguisher location 1 2 3 4 3.8 
2. Types/operation of fire extinguishers 1 2 3 4 3.7 

3. Fire blankets 1 2 3 4 3.5 
4. Emergency procedures 1 2 3 4 3.8 

(Pies•e rate the following sugge•tlons from Round I) 

5. Types and classes of fires 1 2 3 4 

6. Fire triangle and principle 1 2 3 4 

7 . Fire extinguisher maintenance 1 2 3 4 

5 
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J. Proper use of Hand and Power Tools D 

a a 
.E 

c:: -- as_ as-
ti:~ ti:~ 
... c:: c:: c:: 
:I :I CIS :I 

s M v 0 0 4) 0 
>ti: :Ett: 

1 . Sharp edges protected by guards 1 2 3 4 3.3 

2. Electrical grounding of power tools 1 2 3 4 3.8 

3. Use of push sticks 1 2 3 4 3.4 

4. Improper use of hand tools 1 2 3 4 2.4 

5. Using wrong size and/or type of tool for job 1 2 3 4 2.4 

6. Using defective tools 1 2 3 4 2.3 

7. Gears and movable parts protection 1 2 3 4 3.0 

8. Grinding wheel specifications 1 2 3 4 2.6 

9. Check handles before using 1 2 3 4 2.9 

1 0. Worn screwdriver blades 1 2 3 4 2.3 

11 . Dull edged chisels 1 2 3 4 2.1 

12. Worn teeth - saws, pliers, wrenches 1 2 3 4 2.2 

(PI••• rate the following •ugg .. tlon• from Round I) 

13. Extension cords 1 2 3 4 

14. Ladders 1 2 3 4 

15. Ground Fault Interrupters (GFI's) 1 2 3 4 

16. Adjusting power tools 1 2 3 4 

17. Changing belts and blades 1 2 3 4 

18. Securing work 1 2 3 4 
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<<DATA thesis:letters/addresses:surveyaddress.rev» 

September 17, 1993 

«name» 
«address!» 
«address2» 
«citystatezip» 

Dear «title» 

You have been recognized as an expert in teaching and researching Agricultural Mechanics. 
We would like to use your experience and expertise in conducting a Delphi Survey 
involving Agricultural Mechanics Safety. We expect to complete the study in two to three 
rounds. 

Within the following week you will be receiving a survey asking you to identify important 
laboratory safety procedures to be included in a 20 - 30 minute video targeted for 
introductory students in an agricultural mechanics laboratory. We ask that you be as 
discriminating as possible in ranking the procedures that have been identified. There will 
also be space available to specify other safety practices that could possibly enhance the 
video. 

We encourage you to include your comments and suggestions so that we may incorporate 
the most beneficial safety practices in the video. Our major objective is to increase the 
safety awareness of the high school students. 

We are looking forward to working with you on this important project. Thank you in 
advance for your participation. 

Sincerely, 

Janell L. Jones 
Graduate Assistant 
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September 24, 1993 

TO: Selected Teacher Educators 

FROM: Jan ell L. Jones and David Lawver 

SUBJECT: Laooratory Safety Video Survey 

Enclosed you will imd the General Agricultural Laboratory Safety Video Survey that you 
were notified would be arriving this week. We ask that you identify the important 
laboratory safety procedures to be included in a 20 - 30 minute video targeted for 
introductory students in an agricultural mechanics laboratory. 

Please be as discriminating as possible in rating the procedures that have been identified. 
We encourage you to include your comments and suggestions in the space provided so that 
we may incorporate the most beneficial safety practices in the video. 

You have been recognized as an expert in teaching and researching Agricultural Mechanics. 
We would like to use your experience and expertise in conducting a Delphi Survey 
involving Agricultural Mechanics Safety to achieve our major objective to increase the 
safety awareness of the high school students. We expect to complete the study in two to 
three rounds. 

We are looking forward to working with you on this important project. Thank you in 
advance for your participation. 
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October 1, 1993 

La~t week a survey concerning general agricultural laboratory procedures was sent to you 
!O tdentify the safety practices that should be included in a 20-30 minute video for 
mtroductory agricultural mechanics students. If you have already completed and returned it 
~o me, please accept my sincere thank you. If not, please do so today so that I will receive 
1t before October 11, 1993. 

The survey was sent to teachers educators representing agricultural mechanics. Because of 
the small number, it is extremely important that your survey is included in the study so the 
most beneficial laboratory safety practices will be included in the video. 

If by some chance you did not receive the survey, or it has been misplaced, please call me 
at (806) 742-2816 and I will mail another survey to you. 

Sincerely, 

Jan ell L. Jones David E. Lawver 

Graduate Assistant Assistant Professor 
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October 29, 1993 

TO: Selected Teacher Educators 

FROM: Janell L. Jones and David Lawver 

I 

SUBJECT: Laboratory Safety Video Survey Round II 

Thank you for your participation in Round I of the Laboratory Safety Video Survey. We 
are well on our way in determining the content material for the instructional video for 
introductory high school agricultural mechanics students. The research should be 
concluded after the completion of Round II 

Enclosed you will find Round II of the video survey. We are asking you to rate the topics 
and subtopics again to determine consistency and accuracy. Also, we are asking that you 
rate the additional suggestions that were received and compiled from the first round. Please 
note that the mean score of all surveys received and your previous rating is included in this 
survey. 

Because of your involvement in the area of agricultural mechanics and safety, we feel this 
is study will be beneficial to high school agricultural mechanic students working in the 
laboratory. Following the conclusion and formulation of the data collected, each of you 
will be notified of the findings of this study. Once again, thank you for your cooperation 
and participation in this research. 
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General Agricultural Laboratory Safety Video 
Script Outline 

I. Introduction 

II. Personal Protective Equipment 
A. Eye-- 4 minutes 
B. Ear-- 2 minutes 
C. Clothing-- 4 minutes 

III. Laboratory Hazards 
A. Fire 
B. Chemical 
C. Electrical 

IV. Emergency Procedures 
A. First aid steps 
B. Proper procedures 

V. Conclusion 

--Credits 

(1-2 minutes) 

(10 minutes) 

(8 minutes) 

(8 minutes) 

(1-2 minutes) 
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AGRICUL ruRAL LABORATORY SAFETY 

SAFETY .... WHA T DOES TillS MEAN TO YOU? 

Safety is the condition of being safe from risk or danger. 

Accidents are recognized as a leading cause of death and injury for personal one to thirty

seven years of age. 

Agriculture continues to be one of the most hazardous industries reported by the National 

Safety Council. 

Production agriculture related occupations have a disproportionate share of the nation's 

occupationally related fatalities. 

Is agricultural education doing all that should be done in promoting and teaching safe 

behaviors? 

Educational efforts need to be increased to raise safety attitudes among students, teachers 

and the agricultural industry in general. 

Safety is agricultural science laboratories is an issue for student and teachers. 

Working and learning in the agricultural mechanics laboratory can be fun. Many students 

like to work with their hands and enjoy developing skills that can be used to build things. 

But, you must realize that there are many dangerous situations that could occur. Teachers 

must be well aware of the hazards in the ag mechanics laboratory and methods to help 

insure that these hazards are prevented. Students must also learn to recognize hazardous 

situations and how to protect themselves from injury. 

When a frreman responds to an emergency, he wears equipment that will protect against the 

frre and heat. When you work in the agricultural mechanics lab, you should wear 
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equipment that will protect you as well. Let's talk about some of the items of personal 

protection equipment which you will be wearing in the lab. 

Personal protective equipment, sometimes referred to as PPE's, are devices or equipment 

worn to protect a student, teacher, parent or anyone who is working in a potentially 

dangerous area. All activities which take place in the ag mechanics lab require the use of 

some type of personal protective equipment. Any time you are in the lab, you should wear 

the appropriate protective equipment. 

There are many items of personal protective equipment a student might wear, and different 

situations call for various combinations ofPPE's. We are going to introduce three specific 

items that students in ag mechanics should wear when work is being done. 

Eye Protection 
Hearing Protection 
Clothing Protection 

First, let's take a look at eye protection. 

Anytime you are in the ag mechanics lab, take special care to protect your eyesight. A 

recent study showed that 15 percent of all injuries in the ag mechanics lab occurred to the 

eyes. Eyes are particularly vulnerable to injury and should be well protected. 

The best eye protection is provided by industrial quality safety spectacles with side shields. 

Industrial quality safety spectacles have the "Z87" designation on the frame and the 

manufacturer's trade mark on the lens. These designations should be present or the 

spectacles are not industrial quality. 

Ordinary prescription glasses are not adequate protection. People who wear glasses to 

correct vision have two options available for protecting their eyesight. The frrst is to wear 
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safety goggles over their glasses. The second is to have prescription safety spectacles 

made. 

Clear face shields are sometimes recommended in situations where there is a danger of 

fragments being thrown at the face of the person who is working. Remember, clear face 

shields provide excellent face protection but inadequate eye protection. Safety glasses or 

safety goggles must be worn under face shields to provide full protection from penetrating 

materials. There are many excuses given for not wearing proper eye protection. 

Now take a look at a few good reasons to wear the proper eye protection. There is no 

excuse worth giving up your eyesight. 

It is important to protect you eyes, but just as important to protect your hearing. Hearing 

protection devices should be worn when noise is excessive. Noise from some types of 

equipment can exceed 120 decibels. Hearing is damaged based upon the intensity or 

loudness and the duration or length of exposure. Loud noise at brief intervals does little 

damage. However, if the interval is extended, hearing loss may occur. Either ear plug or 

ear muff style protection can be worn. Ear plugs can be worn when it is expected that the 

laboratory will be noisy throughout and for an extended period of time. Muff style hearing 

protection devices may be worn when using a specific tool for a short period. 

We've properly protected the eyes, face and ears, but what about the rest of your body? 

Protection from injury also means wearing the proper clothing. Students must wear 

clothing that is appropriated for the work being done. In general, long sleeve shirts with 

cuffs buttoned, long trousers, and closed toe shoes should be worn. 
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For welding, clothing should be flame resistant. Clothing made of natural fibers, such as 

wool or cotton, provides better protection that synthetic fibers like polyester. 

The construction of clothing for welding is important as well. Pockets should have flaps 

so they don't catch sparks. Slacks should not have cuffs and boot without laces are 

preferred. In general, don't wear clothes that provide places for sparks to get caught. 

Loose fitting clothing can get caught in machinery. Don't wear clothing that can get caught 

in moving machinery. For instance, unbuttoned shirt sleeves could get caught in the drill 

press which could cause serious injury. Ties should not be worn at any time. 

Long hair can also be a hazard in the ag mechanics lab. If you have long hair, wear it 

under a cap or tied back so it doesn't get caught in moving machinery. 

There are times when gloves must be worn. When welding, gloves serve a two-fold 

purpose. First, they help protect against electrical shock but, they also protect against 

burns as a results of slag or extreme heat. However, gloves should not be worn around 

moving machinery. Instead of protecting the wearer, gloves can get caught in moving parts 

and drag the student into the equipment. 

Use common sense and identify your personal protective equipment needs before 

beginning a task. If you are unsure, ask your instructor-don't make a costly mistake. 

Now that you have learned about personal protective equipment, review the following 

questions. 

1. Why is it important to wear eye protection while in the laboratory? 

2. What physical evidence or identification marking indicates that safety glasses are 
industrial strength? 
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hil 
. 3. Why is it necessary to wear a plastic face shield in addition to safety glasses 

w e In the laboratory? 

4. Are gloves always appropriate personal protective equipment when working in 
the laboratory and why? 

As students working and learning in the laboratory, you will not only use personal 

protective equipment but, you should develop safe work habits that will lessen your chance 

of being injured. Let's talk about some of the skills that you can learn that will help protect 

you from getting hurt in the laboratory. 

There are a few things you should do every time you start to work in the laboratory. The 

first habit you should develop is to always take time to check the workplace. Look at the 

area surrounding where you will be working. Can you identify any potential hazards? 

What can be done to insure safe conditions? 

Secondly, it is very important to use the right tools or equipment for the job. Carefully 

analyze the work to be done. Is this the right tool? Would a different tool work better? 

Next, be sure that the equipment is in proper working condition. Are cutting edges sharp? 

Is the tool worn excessively? Can the tool be reconditioned or should it be replaces? Is the 

tool adjusted properly? 

Let's examine in detail three of the more common laboratory hazards. 

Mechanical ...... Chemical. ..... and Electrical 
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There are many mechanical hazards that everyone should be award of in the ag mechanics 

lab. Many tools have sharp cutting edges or what are referred to as "pinch points.' ' Many 

power tools have guards that should be in place every time the tool is operated. Table saws 

must be guarded. Guards on table saws serve two purposes. One is to shield fingers from 

contact with the cutting edge and the other is to provide anti-kick back protection. The 

grinder is another tool that must be properly guarded and adjusted. The tool rest must be 

no more that 1/8 inch from the grinding wheel. H the tool rest is further from the wheel, 

there is a danger of having fingers or materials lodged between the rest and the grinding 

wheel. Remember to wear eye protection when operating mechanical equipment - and 

don't forget the face shield if flying fragments are a possibility. Do not wear gloves when 

operating moving machinery. 

Chemical substances present a problem because they can affect safety in a number of ways. 

Solvents, gasoline and other fuels present fire hazards. Many times people will store 

gasoline in containers where are not approved. Gasoline should be stored in cans and the 

safety cans should be stored in cabinets that are specially designed for flammables. Paints 

and solvents should be stored this way as well. Other chemicals present skin, eye and 

respiratory irritation problems. Carburetor cleaner is used in ag mechanics labs where 

small gas engine work is done. Carburetor cleaner is a particularly caustic chemical that 

can cause chemical bums to skin and eyes. Students working with chemicals should know 

what to do in case of an accident. 

When appropriate, look at the Material Safety Data Sheets for instructions on the materials 

being used. Know where the material safety data sheets are stored in your laboratory. 

Know the hazards that are unique to the materials that you are going to use. What are the 

ventilation requirements? .. .Is there a frre or explosion danger? ... How should spills be 
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handled? ... What should be done if the material is spilled on the skin or in the eyes? ... What 

personal protective equipment is recommended? ... What should be done if the material is 

swallowed? ... How can the materials be properly disposed of? ... Who do you call if an 

accident occurs and you need help? 

Electricity is the most common source of energy in the agricultural mechanics lab. 

Electricity is a very efficient source of energy for power tools and when used properly it is 

very safe. However, when improperly used, electricity can be lethal. Tools with frayed 

cords should not be used until the electrical cord is replaced. Do not use tools that have 

been repaired by taping the cord. Some tools which are designed to be operated by a three

prong plug have had the grounding prong removed so that it can be used in a two prong 

outlet. This is not safe. The grounding prong protects the operator from short circuits by 

directing stray electricity to the ground. If the grounding prong has been removed, the 

electricity will take the path of least resistance to the ground. the path will very likely be 

through whoever is operating the tool. Another precaution is to never operate electrical 

equipment outdoors or in wet conditions unless the circuit is protected by a ground fault 

circuit interrupter. The National Electric Code requires that all outdoor outlets and outlets 

in wet areas such as kitchens and bathrooms be protected by a Ground Fault Circuit 

Interrupter. Ground fault circuit interrupters sense short circuits and will immediately 

interrupt the flow of electricity should a ground fault occur. With the mechanical, chemical 

and electrical components, flre is a real possibility. Cluttered laboratories are dangerous to 

work in and they .provide fuel for fire. This is particularly important in labs where welding 

takes place. Paper, lumber scraps, saw dust and oily rags can provide fuel for the flame. 

Before welding, it is vitally important that any combustible materials be removed. Sparks 

can ignite combustible materials several feet awar. Oily rags are a particularly combustible 

fire hazard. They should always be stored in a container with a tight fitting lid. Be sure to 
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keep the proper frre protection equipment present in the lab and know where the equipment 

is located. 

Agricultural mechanics laboratories have many potential hazards that can threaten the safety 

and welfare of students and instructors. Although there are possible dangers, many can be 

prevented by the development of safe working habits. 

Now let's discuss different types of laboratory hazards. Do you personally know of any 

accidents that happened as a result of an unidentified laboratory hazard? 

Can you identify the laboratory hazard in the following segment? 

Dr. David Lawver, of Texas Tech University, will explain. 

Now that we've learned about preventing lab hazards and personal protective equipment, 

we·n never have another lab accident again! 

Well, we hope not. .. but, are you prepared for the unexpected? 

Unfortunately, accident rates and health problems associated with secondary agricultural 

sciences are shocking. Results from a study of ag. science programs in Texas showed that 

in 239 randomly selected schools, 1 ,449 accidents occurred in a one year period. This 

means about four accidents occur in those selected ag. labs every day in Texas. 

So ... how do you react when an accident happens in you lab? 

Bobby Sanchez, a paramedic, will give you some basic procedures to follow if an accident 

occurs. 

Remember, 

and 

check the scene ... 
call 9-1-1 
provide basic care for the victim. 
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Proper emergency procedures are critical knowledge for students and instructors. You 

don't have to be an expen, but know how to react when accidents occur. 

Now that we've covered the basics, let's review. 

1. Personal Protective Equipment is a must when working in the laboratory. 
don't forget: eye protection 

hearing protection, 
and protection from wearing the appropriate clothing. 

2. Learn to recognize potential laboratory hazards. 

- look at the area to identify potential hazards before beginning work 

- use the proper tool or equipment for the job 

-be sure the equipment is in good working conditions. 

3. Try to prevent mechanical, chemical and electrical hazards in the workplace. 

and 4. Know how to react if an accident occurs. 

- check the scene to be sure additional injuries will not occur while helping the 
victim 

- call for help from you instructor or 9-1-1 if the situation is critical 

-provide basic care for the victim until help arrives 

Education is the key! You can do your part to help prevent accidents in the agricultural 
laboratory! 
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PERSONAL PROTECTIVE DEVICES 

. "Now that Y.ou have been exposed to and have learned about Personal Protective 
Deytces,. the followt.ng statements and questions will give you some points to think about 
while bemg producnve and safe in the agricultural mechanics laboratory." 

1. V(hY is it important to wear eye protection while in the lab? What are some 
posstble reasons adults and students use for not wearing eye and face protection? 

~· W~at m_akes safety glasses industrial strength? What physical evidence 
(tdennficauon marking) indicates that safety glasses are industrial strength 
approved? 

3. ~y is it ne~essary to wear a plastic face shield in addition to safety glasses 
while m the agn.cultural mechanics laboratory? 

LABORATORY HAZARDS 

"Agricultural mechanics laboratories have many potential hazards that can threaten 
the safety and welfare of the students and instructors who are working in the lab. Although 
there are possible dangers, many potential hazards can be prevented by developing good 
safety habits. Hopefully this segment has alerted you to some possible hazards and their 
preventions." 

1. Now let's discuss some types of laboratory hazards, if any have you seen or 
experienced? 

(Show various types of laboratory hazards) 
2. Can you identify the laboratory hazards that are happening in the following 
segment? 

EMERGENCY PROCEDURES 

"Knowing proper emergency procedures is very important to know in an 
agricultural laboratory. With the following accident situation, discuss what proper 
emergency procedures should be taken." 

"A student is wearing safety glasses, but no face shield and is working on a metal 
project and needs to grind the edges. Unbeknown to the student, the grinding 
wheel was cracked so when the student turned on the grinder, the wheel shatters. 
The explosion of the wheel caused the abrasives to penetrate the student's chest and 
face, causing severe injuries." 
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