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ABSTRACT 

The purpose of this study was to investigate the in

cidence, frequency and severity of accidents in Arizona 

secondary school agricultural education programs. 

Data were obtained by questionnaires sent to secondary 

school teachers of agricultural education in Arizona from 

February 2, 1991 to April 15, 1991. 

Among the teachers who reported one or more accidents, a 

pattern of accidents was observed over the period (1989-90 

school year) studied. Cuts and burns were the most frequent 

accidents in the programs, followed by bruises and scratches. 

Incidents such as loss of hammer head and disintegration of 

grinder wheel pose great danger and, therefore, require the 

attention of teachers and administrators as well. 

It is hoped agricultural education teachers and students, 

through this study and others similar to it, will be able to 

gain insight into the patterns of accidents occurring in their 

labs and, most of all, stress adherence to safety guidelines. 
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CHAPTER 1 

INTRODUCTION 

Controversy and uncertainty regarding the status of 

traditional curriculum and the evolving fields of technology, 

computers, high technology, methods of teaching and curricula 

confront agricultural educators of the nineties. One element 

of the agricultural mechanics curriculum which is still 

considered to be basic, important and needed is instruction in 

safety (Stern and Gathercoal, 1987). Jones (1987) emphasized 

that what remains constant despite curricula changes which 

have been observed is concern for safety in all our 

classrooms, shops and laboratories. Jones (1987) further 

reiterated his observation by claiming that a similar 

consistency surrounds the need to assist all teachers in 

developing strong safety education programs, safety management 

procedures, and accident and injury investigation systems 

which can be used to enhance student safety. 

Accidents in the school present a continual source of 

concern for both teachers and administrators (Langlois and 

Trott, 1987). Langlois and Trott (1987) further observed that 

while the main concern is certainly for the well-being of the 

student, other issues such as the tendency of individuals to 

rush into litigation are never far from the minds of school 



8 

personnel. Accidents tend to happen very quickly, often 

leaving little concrete evidence aside from the injury. 

Reynolds (1980, p. 13), however, asserted that "There is no 

such thing as an accident. Host all accidents have a cause 

that can be identified.1* 

According to the National Safety Council, more than 

100,000 people die as a result of accidents each year leading 

to a cost to society of about $75 to $100 billion a year, 

directly or indirectly. In Accidents and injuries occurring 

in secondary agricultural programs in Virginia. Burke (1990) 

identified 954 accidents for the year 1987. Langlois and 

Trott (1987) suggested that teachers must maintain a proactive 

position regarding safety in the school. This will include a 

good record-keeping system, a plan for investigating every 

accident, and using the data to improve the safety environment 

in the laboratories. In Gathering Accident Information in the 

Industrial Education Lab. Langlois and Trott (1987) outlined 

ten strong benefits to be derived from quality accident 

reporting. Some of the outstanding benefits derived from the 

accident reporting were: 

1. Assist the teacher in building up accurate measures; 

2. Serve as a guide to determine effective prevention 

measures; 

3. Serve as a basis for evaluating the effectiveness of 

the shop safety programs; and 
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4. Provide protection for the shop teacher from 

possible liability suits from student injury cases. 

An explicit accident investigation can therefore be of 

tremendous help in prediction of accidents and also can 

enhance the teacher's ability to take a proactive approach in 

preventing them from occurring. 

Need for the Study 

The need for accident investigation can never be 

overemphasized. Host accidents can be prevented if 

individuals have a knowledge of and apply appropriate safety 

measures (Kigin, 1983). Kigin (1983) advocated a strong 

emphasis on safety in vocational education programs to reduce 

student accidents and as a good defense against lawsuits. 

Burke (1990) concluded in his study that accidents occurring 

in Virginia are high and have the potential for serious injury 

to agricultural education students. 

The continuous changes occurring in technology, 

computers, and curriculum place enormous expectations upon 

instructors of agricultural mechanics. However, consistency 

must be maintained with respect to need for and emphasis on 

accident-free operations in agricultural education. Hence 

this investigation will lend itself as a source of evaluation 

of the workability of safety instructions which perhaps may 

have not been modified and updated. Teachers must be able to 

identify operations that are risky and therefore call for 
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extra caution from students (Langlois and Trott, 1987). 

Investigation such as this may be useful as an indicator and 

evaluation of general safety programs already in existence. 

Here are some close looks at why accident investigation can be 

of great benefit on the overall goal that vocational 

agriculture wishes to achieve: 

1. Reveal possible accident patterns regarding place, 

time, and circumstances, and changes in layout of 

shop equipment. 

2. Discover previously undiscovered hazards and unsafe 

practices. 

3. Suggest changes in the arrangement of, or additions 

to, the safety instructions in the course of study. 

Statement of the Problem 

The purpose of this study was to ascertain the kind, 

frequency and severity of accidents occurring in Arizona 

secondary school agricultural education programs in the 

1989-90 school year, and hence provide comprehensive and 

accurate statistical data that could affect safety education 

curriculum development. The characteristics that were studied 

include nature and frequency of accidents, injuries sustained, 

and severity of injuries as reported by teachers in their high 

school agricultural mechanics laboratories. Due to the 

sensitive nature of this study, an open-ended investigation 
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was used to avoid reactive responses. This was particularly 

essential in providing the study some much-needed validity. 

Research Questions 

The study of injury accidents in agricultural education 

programs in Arizona secondary schools addressed the following 

research questipns. 

1. What was the number of accidents which occurred in 

1989-90 in Arizona agricultural education programs? 

2. What were the kinds of accidents which occurred in 

Arizona agricultural education programs during 

1989-90 which resulted in injury? 

3. What was the severity of injuries resulting from 

accidents which occurred during 1989-90 in Arizona? 

4. What was the nature of the severe injuries which 

occurred in 1989-90 in Arizona agricultural 

education programs? 

5. What was the number of accidents which did not 

result in injury but were near misses in the 1989-90 

school year? 

Procedures of the Study 

The procedures followed in order to address the research 

questions of this study are as follows: (1) the study 

population and sample, (b) design, (c) collection of data, and 

(d) analysis of data. 
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Study Population and Sample 

The target population in this Btudy was the teachers of 

secondary school agricultural education who taught in the 

1989-90 school year and were still teaching in the 1990-91 

school year. Probability sampling was used to obtain a sample 

from which an inference would be made. 

Pegjqn 

The study was conducted as a descriptive survey in which 

these characteristics were observed: (1) accidents, 

(2) injuries, (3) equipment damage and (4) the frequencies of 

incidents. 

The instrument, which was a questionnaire, based severity 

of injuries on a scale of: no injury, minor injury, slight 

injury, and severe injury. 

Collection of Data 

The instrument used was the type used by Dr. S. R. Burke 

to conduct a similar study at Virginia Polytechnic Institute 

and State University Secondary Agricultural programs in the 

1987-88 school year. 

The researcher committed this instrument to the study due 

to the successful use by Dr. Burke. The design was thorough 

and was reviewed by safety experts, field tested and also 

committed to a pilot test. 
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Data was collected by nail from questionnaires sent to 

the teachers. Phone calls were made to prompt response, 

followed by reminder letters. Lastly, a second set of 

questionnaires were mailed to those who did not send back 

their postcards (returnee indicator cards). 

Analysis of Data 

The data were hand tabulated by the researcher. Means, 

frequencies and percentages were used in analyzing the data 

under the following headings: 

(i) Kind and Frequency of Accident 

(ii) Accident by Category 

(iii) Severity of Injuries Based on Scale 

(iv) Near Hisses 

(v) Equipment Damage, and 

(vi) Causes of Severe Injuries 

Basic Assumptions 

In conducting a study of the nature intended here, the 

researcher is assuming some factors to be true even though 

they have not been evaluated and may impact the study. The 

underlying assumptions were: 

1. Teachers who participated in the study had a serious 

concern for safety and therefore* kept adequate 

records of accidents which occurred. 
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2. Teachers who participated responded honestly and 

therefore allowed an unbiased analysis to be made on 

their knowledge and attitudes towards safety. 

3. Adequate responses were received so conclusions were 

drawn on the rate and severity of accidents 

occurring in agricultural education programs in 

Arizona. 

Limitations of the Study 

The nature of this study can lend itself to certain 

inherent limitations; also, the extent to which the findings 

of a study can be generalized is based upon particular 

delimitations. The following factors were limitations that 

should be considered in assessing the validity of this study. 

1. An open-ended questionnaire was used to collect data 

in order to prevent measurement error. 

2. The accessible population for this study included 

all teachers of agricultural education who taught in 

the 1989-90 school year and who are still teaching 

in the 1990-91 school year. 

3. A small-size sample can negate generalization in 

survey studies such as intended. Data were 

collected from all accessible teachers in Arizona, 

hence a sample was not used in this study. 

4. Duplication occurring in the accessible population 

can render the study statistically erroneous. 
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Teachers assigned to two different schools may 

receive more than one questionnaire but they were 

requested to complete one for each school. The 

record desired is all the accidents that occurred in 

each school in the 1989-90 school year. 

Non-respondents can limit the scope of a study. The 

researcher used a cover letter from his advisor as 

an incentive to motivate respondents, and increase 

rate of response. Non-respondents still appeared 

after a second trial, the researcher and his advisor 

made phone contacts to stimulate reaction. 

Comparison was then made between early and late 

respondents. 

The researcher realizes that not all the respondents 

will react to the questionnaires in the same way. 

As such, differences of understanding and 

interpretation may influence the ultimate results. 

In order to offset these differences, the teacher 

was required to name the injury sustained, and to 

rate the injury as either minor, slight or severe, 

as the case may be. Final scoring was done by the 

author to standardize the results. 

Non-objective responses as a result of fear of 

victimization or blame could affect validity of data 

required in this kind of study. An open-end 



questionnaire in which anonymity was required was 

used. It is believed that this allowed respondents 

to give information without bias, reducing or 

minimizing measurement error. 

Definition of Terms 

The following definitions will be used in this study and 

should be viewed in this context. 

Accident: An incident in the school laboratory that 

resulted in, or had the potential of resulting in 

loss of physical property or injury to the student 

or individual involved. 

Agricultural education programs: Schools which offer 

agricultural education and include agricultural 

mechanics as part of programs. 

Instructional material: Safety instruction materials, 

safety exams conducted before lab skills are taught. 

Instrument: This is used in some cases and is 

synonymous with questionnaire. 

Limitations: Problems foreseen or envisaged that may 

hamper the quality of the study which the researcher 

should take appropriate steps to prevent or alter. 

Near misses: Accidents which did not result in injury 

or damage. 



Respondents: Teachers of agricultural education 

programs who taught in the 1989-90 and 1990-91 

school years and were sent the questionnaires. 

Severity of injuries: Categories of injuries from no 

injury; minor (not requiring first aid); slight 

(requires first aid); and severe (requires doctor's 

attention). 

Target population: These are teachers of agricultural 

education programs. 

Validity: Defined by how a study responds to a 

treatment and also the level of inference that can 

be made from the study. 
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CHAPTER 2 

REVIEW OF LITERATURE 

The following items were considered in reviewing the 

literature related to this study: (1) accident investigation, 

and (2) findings related to the research and other related 

factors. 

Accident Investigation 

Burke (1990) appraised accidents and injuries occurring 

in secondary agricultural education programs in Virginia. 

Questionnaires were administered to 327 agricultural teachers 

in the state to collect data for his study. Factors that were 

observed in this study were the kinds, number, severity and 

nature of severe injuries that occurred during the 1987-88 

school year. Out of the 327 teachers, 186 returned their 

questionnaires, for a 57 percent response rate. His findings 

were as follows: 

(1) The kinds of accidents were: burns from welding and 

hot metal, cuts largely from metal and sharp edges, 

pinched and smashed fingers, punctures from 

splinters and nails, scrapes and scratches, skinned 

knuckles, bruises and bumps, grinder cuts, materials 
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in eyes, falls, arc flashes, slips and overexertion, 

bee stings and bites, and hair burnt and pulled out. 

(2) The number of accidents stood at 954, occurring 

among 159 who reported accidents; the mean number of 

accidents per teacher was 6. 

(3) Severity and nature of accidents were rated as no 

injury « 4, slight injury - 374, and severe injury -

48. These categories were based on no injury from 

an accident, minor injury « no first aid required, 

slight injury « first aid administered; severe 

injury = doctor's attention required. 

Burke (1990) noted that the most severe injuries were: hand 

caught under belt sander - permanent damage, hand in table saw 

- 4 fingers nearly severed, fingers cut in grinding wheel, 

hair pulled out by drill and screwmate, eye burn from hot 

flying slag, clamp fell and hit student in head, cut thumb on 

band saw, and face burn from manifold explosion. 

Burke (1990) concluded that the number and kinds of 

accidents in Virginia programs had a high potential for 

serious injury; the laboratory safety curricula should be 

overhauled; and the large number and severity of accidents 

posed a major concern to teachers, teacher educators, 

supervisors and administrators. 

Langois and Trott (1987), in Gathering Accident 

Information in the Industrial Education Lab, examined the role 
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and objective of accident investigation. They asserted that 

the main objective of any accident investigation is to 

determine cause. They identified 10 benefits to be derived 

from quality accident reporting, namely: 

(1) assist the teacher in building up an accurate and 

comprehensive record of the accident experience in 

his or her shop; 

(2) serve as a guide to determine effective prevention 

measures; 

(3) serve as a basis for evaluating the effectiveness of 

the shop safety program; 

(4) provide protection for the shop teacher from 

unfortunate publicity and from possible liability 

suits that might result from student injury cases; 

(5) reveal possible patterns regarding place, time, and 

circumstances; 

(6) suggest changes in layout of shop equipment; 

(7) disclose previously undiscovered hazards and unsafe 

practices; 

(8) provide facts from which an analysis of causes can 

be undertaken; 

(9) suggest changes in the arrangement of, or additions 

to the safety content of the course of study; and 

(10) permit comparison with previous accident records. 
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They also suggested a five-step process as a means of 

obtaining accurate information from students when accidents 

occur: 

(1) ask the student for his or her version; 

(2) remind the student that you want to determine the 

cause of the accident; 

(3) ask questions to fill the gap; 

(4) check your understanding of the accident; and 

(5) discuss how to prevent reoccurrence. 

The teacher making the investigation should desist from 

apportioning blame or threatening witnesses. 

Findings Related to the Research 
and Other Related Factors 

Safety first 1 It's an old adage that's just as important 

now as when it was first coined. It is best described by how 

it is practiced. The Extension Service safety philosophy 

suggests that "the incentive to improve safety is the 

humanistic urge to keep our people product and in one piece. 

Also to keep our few dollars where they belong within reach." 

Accordingly, the Arizona Cooperative Extension Service 

maintains a rural safety program aimed at development of 

safety programs for agricultural-related institutions in the 

state of Arizona. Their primary task is safety education. 

The Extension Service suggests that "scare tactics do not 

work; the spoken word is best; an education blitz will take it 
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to the farm, the ranch, the school and into the hone; keep 

. natters informal—education and training are the best tasks." 

Therefore, the najor Extension program thrusts are organizing 

safety training prograns on farms, ranches, and schools. This 

department is also engaged in education through the loaning of 

video cassettes, primarily aimed at agricultural-related 

institutions. Safety performance in school laboratories must 

remain the primary concern. The Cooperative Extension Service 

maintains that safety nust be elevated and infused into 

students' attitudes. The Extension Service also suggests that 

incentives nust apply and should not be at any tine stated to 

reward outstanding individuals who adhere to safety practices. 

Baugher and Slocombe (1990) studied the status of safety 

instruction in Kansas Secondary Agricultural Education 

programs as a basis for prevention of accidents. Baugher and 

Slocombe analyzed 80 research items collected fron instructors 

of agricultural nechanization. They nade inportant analyses 

to identify factors related to safety instruction, types of 

safety instruction, instruction techniques and differences in 

perception of the inportance versus preparedness for selected 

safety instructional topics. They sumnarized their findings 

in general terms, brought in relevant social science concepts 

in the process, and organized the findings according to two 

problem areas, namely: (1) preparedness of instructors to 

teach safety in agricultural mechanization, and (2) the 
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differences in selected teaching techniques and' types of 

safety instruction materials. In the first problem area, 

instructor preparedness to teach safety and make it 

stimulating to the students, Baugher and Slocombe (1990) 

identified the following factors: 

(1) Instructors taught an average of 13 years, with mode 

of 6 years and a range of 1 to 34; and the 

percentage of time the instructor spent on safety 

instruction in an agricultural mechanization college 

course was 7.2 percent. 

(2) About 70 percent of the instructors had extensive 

experience as a farm operator, and 45 percent had 

work experience prior to teaching at the secondary 

level. 

(3) Within a period of 5 years the mean minor accidents 

was 9.8, and the mean major was 0.66. 

(4) On eye protection devices, 88.9 percent of the 81 

responding instructors provided spectacle type eye 

protection with side shields; the rest provided 

spectacle type protection without side shields. In 

general, there were not eye injuries due to 

adherence to using these protection devices. 

(5) instructors reported that almost 40 percent of the 

total Agricultural Education programs were devoted 

to instruction in agricultural mechanization; 
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10.1 percent of the total time was spent teaching 

safety as it related to various agricultural 

mechanization units. 

Baugher and Slocombe (1990) presented a series of tables, the 

first four demonstrated the instructors' readiness to take the 

challenge of instructing in safety. Conclusions based on the 

tables are summarized as follows: 

(1) Safety materials in agricultural mechanization 

laboratories added to an instructor's confidence in 

demonstrating his or her readiness to meet safety 

standards. 

(2) Safety equipment available in laboratories add a 

strong signal to the overall task of safety and 

hence the ease with which emergency needs can be 

readily met. 

(3) Instructors spent more hours teaching safety in arc 

and oxyacetylene welding and little in concrete 

construction, electric motors and least of all in 

soil and water engineering. 

(4) The degree to which the instructors believed they 

were prepared to teach agricultural mechanization, 

safety was examined. The instructors agreed that 

their level of .preparedness was lower than the 

emphasis put on the importance of safety. Data 

showed that 25 percent of the instructors believed 



they were well prepared and 63.7 percent indicated 

they were moderately prepared and 11.3 percent said 

they were somewhat prepared. 

(5) Safety materials used or available were examined; 

welding gloves, eye protection and shop coats 

coveralls received a high percent in use in all 

programs. Welding aprons, dusk marks, earplugs and 

respirators were moderately used, and hard hats, 

steel toed shoes and bump caps were rarely used. 

In the second problem area, the differences in selected 

teaching techniques and types of safety instruction materials, 

Baugher and Slocombe (1990) identified the following factors: 

(1) the majority of instructors prefer to teach safety 

as an integral part of each instructional unit; 

(2) commonly used teaching techniques include teacher 

demonstration-power tools and hand tools; 

(3) instructors use manuals and booklets mostly as 

instruction materials. 

(4) the number of students who study and pass safety 

exams is high (88.9 percent). 

(5) about 77.8 percent of the teachers indicated that 

they file student safety exams after completion. 

Also, 45.7 percent indicated that they conduct an 

unscheduled safety inspection and 25.9 percent 
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indicated they conduct a scheduled safety 

inspection. 

The Kansas safety program does present a great challenge, 

because of the emphasis it lays on all safety departments, 

from instruction to provision of safety materials. Baugher 

and Slocombe (1990) reported that instructional techniques 

involve the use of manuals, worksheets, transparencies, video 

tapes, slides and film strips, 16mm films and microcomputer 

programs to teach safety. They also reiterated their 

acknowledgement of the excellent job of safety instruction in 

Kansas secondary agricultural program by presenting data which 

indicated that Kansas programs had low key accidents—about 

6 major and 50 minor accidents in over 5 years. 

Reynolds (1986) evaluated the laboratory safety program 

at his school by holding informal interviews with the staff, 

and then followed up with A 29 point questionnaire to get a 

safety discussion aoina. it concluded pertinent research 

relating to Safety is vour department. Reynolds asserted that 

discussions such as this with colleagues can generate a forum 

that will heighten safety awareness and improve safety 

practices in laboratories. He made the following critical 
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observations that emphasized safety as a means of accident 

prevention: 

(1) All staff members should have up-to-date training in 

laboratory safety, first aid, and cardiopulmonary 

resuscitation (CPR). 

(2) Students should be thoroughly instructed in safety 

procedures, including proper use of apparatus. 

(3) Students should sign a contract; such documents 

focus their attention on safety and add evidence of 

the school's safety preparedness. 

(4) All safety equipment should be accessible and in 

working condition. 

(5) Students who have allergies should be identified; 

find out what they are allergic to and any 

prescribed medication. 

(6) Defective apparatus should be put in a place that 

ensures it will not be used; attach a label stating 

what is wrong. 

(7) All appliances should have a three-prong plug, which 

must not be rendered ineffective by cutting off the 

ground prong. 

(8) During laboratory periods, run purge fans, use fume 

hoods if available, and maintain an incoming flow of 

fresh air. 
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Marsick and Thornton (1988) conducted a science teaching 

survey to determine the level of safety attitudes in local 

area high schools around Washington, DC, and Virginia. 

Thirty-seven schools responded and the following observations 

were recorded. 

(1) The majority of the school systems did not 

adequately address the safety questions of their 

teachers. 

(2) Fourteen of the teachers indicated that in-service 

training sessions dealing with laboratory safety and 

health were held regularly. 

(3) A one-credit-hour college course in laboratory 

safety was offered to the high school teachers. 

Hellmann et al. (1986) carried out an accident inter

vention study of chemistry laboratories throughout the state 

of Colorado. The statewide survey accident data base was to 

be used to augment their safety instructions. They indicated 

that there were three environmental components of an academic 

laboratory which had the potential for generating accidents: 

(1) the design of equipment and physical plant, 

(2) the activity or function required in the laboratory 

exercise, and 

(3) the personal protective equipment available for use. 

They also maintained that the practicality of their accident 

reduction potential depended upon these factors: (1) the 
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purchasing and maintenance cost, and (2) the ease of the 

student's adaptability to new circumstances. Other approaches 

such as equipment and building design and modification or 

elimination of certain laboratory activities might prove to be 

more effective in reducing accidents. 

Daniels (1980) pointed out that safety required accuracy, 

precision, and being alert in the handling of equipment. He 

asserted that in the interest of maintaining high standards 

and principles of good vocational agricultural programs it is 

the professional responsibility of every teacher to update and 

police all areas of safety. He reiterated his remarks by 

adding that personal injury caused by carelessness or negli

gence severely damages the reputation of the teachers, schools 

and vocational agriculture in general. 

Reynolds (1980) suggested that constant attention be 

given to ensure that students maintain a continual safety 

attitude. He added that a student safety officer should be 

assigned to report any defective equipment, missing safety 

guards, and watch for unsafe practices. He went further by 

saying that a strong safety program is a necessity in every 

vocational agricultural shop facility; the program must 

include formal safety instruction, safety tests and 

demonstrations, and the development of a safety attitude on 

the part of all persons working in the shops—a safety program 
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insuring this attitude must be maintained throughout the 

school year. 

Pristpa and Foster (1980) identified 10 areas to ensure 

that students will not become accident victims while par

ticipating in agricultural mechanics. 

(1) Teach an introductory unit in general safety 

education. 

(2) Teach specific information in conjunction with 

specific agricultural mechanics units. 

(3) Administer a safety exam. 

(4) Maintain a safety file for each student. 

(5) Maintain personal emergency data on each student. 

(6) Train students in first aid, emergency procedures, 

and CPR. 

(7) Require practicums for operating and maintaining 

power tools. 

(8) Involve students in safety programs. 

(9) Post safety signs next to all power equipment. 

(10) Remember that safety starts with you—the 

instructor. 

Bodner (1985) identified three factors to be avoided in 

laboratory demonstrations, which are: 

(1) demonstrations that have led to serious injury and 

should not be repeated, 
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(2) demonstrations that are questionable because of the 

potential for injury, and 

(3) worthwhile demonstrations that should be done, but 

done without care. 

smnraary 

The review of literature on accident reporting and 

investigation reveals patterns, places, and items of accident 

injuries; armed with this information favorable and appro

priate steps could be taken to curtail them. There is also 

general consensus that safety is the task of all involved with 

agricultural mechanization in agricultural education programs. 

Also, teachers are primarily responsible for the safety of 

their students. 
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CHAPTER 3 

PROCEDURE OF THE STUDY 

The procedures followed in order to accomplish the 

objectives of this study are described in this chapter as 

follows: (a) the study population and sample, (b) design, 

(c) collection of data and instrumentation, and (d) analysis 

of data. 

Population and Sample 

The target population in this study were teachers of 

agricultural education programs in Arizona. The respective 

experimentally accessible population were Arizona teachers of 

agricultural education programs at the secondary school level 

in the 1989-90 school year who continued teaching in 1990-91. 

A probability sample was not used for this study. The 

individual agricultural education teacher was a sample unit 

for this study. Respondents were those teachers assigned in 

each school to instruct agricultural mechanics. 

Design 

This investigation was conducted as a pre-experimental, 

descriptive survey study with provisions for non-response 

follow up. The instrument, which was a questionnaire, based 

severity of injuries on a scale of: no injury, minor injury, 
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slight injury and severe injury. Examples of teacher 

responses from Virginia agricultural education program are: 

1. Hand caught under belt sander — skin removed, 

permanent damage 

2. Hand in table saw — finger nearly severed 

3. Cut finger in saw — stitches and skin graft 

required 

4. Finger caught in grinding wheel — stitches required 

5. Hair pulled out by drill or brush wheel 

6. Eye burn from flying slag 

7. Clamp fell, hit student — required stitches 

8. Wood scrap hit and fractured glasses 

9. Cut thumb on band saw -- stitches required 

10. Face burn from welding equipment 

11. Arc flashes 

Collection of Data and Instrumentation 

The instrument used for this study was the type used by 

Dr. S. R. Burke of Virginia Polytechnic Institute and State 

University to conduct a similar study of accidents and 

property damage in Virginia Secondary Agricultural Programs 

during the 1987-88 school year. 

According to Burke (1990), the draft instrument was 

critically reviewed by a panel of safety experts at Virginia 

Tech and refined. It was then field-tested with a group of 

teachers in an off-campus class, and further refined. The 
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refined material was again committed to a pilot test before 

being administered for the study. According to Burke (1990), 

there were 954 accidents during the 1987-88 school year in 

Virginia secondary agricultural programs. Out of the 

186 respondents, 159 had one or more accidents. The 

researcher was prompted by the success achieved by Burke with 

this instrument and therefore committed it to the study. 

Data were collected by mail. Questionnaires were sent to 

teachers in each school and with return cards. The cards were 

to serve as checks so that the respondents would return them 

after completing the questionnaire. To add incentive and 

motivate response, the researcher included a cover letter from 

his advisor. Telephone calls were also made to prompt 

responses and a follow-up package, including an additional 

questionnaire and cover letter, were mailed to non-

respondents. A total of 67 secondary agricultural education 

teachers were expected to be respondents in Arizona programs. 

Analysis of Data 

The design of this study was basically descriptive 

qualitative survey. All data collected were hand tabulated by 

the researcher to minimize scoring error. Means, frequencies 

and percentages were used in analyzing the data. 
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Analysis was then carried out under the following 

headings: 

(i) Kind and Frequency of Accidents 

(ii) Number of Accidents/Number of Teachers Involved, 

Accidents per Teacher and Percent 39 as Reported 

for 1989-90 School Year 

(iii) Frequency and Severity of Accidents by the Use of 

the Categories and the 4-Point Severity Levels: 

Near misses (no injury or damage); minor injury 

(no first aid required); slight injury (first aid 

required); severe injury (medical doctor*s 

attention required) 

(iv) Types and Causes of Severe Injuries as they were 

reported for the School Year 1989-90 

(v) Frequency of Accidents Which Did Not Result in 

Injury or Damage but Were Near Hisses as Reported 

in the Arizona Agricultural Education Programs 

During 1989-90 

(vi) Frequency and Type of Minor and Major Equipment 

Damage as They Were Reported for the School Year 

1989-90 in Arizona Programs 

These headings were chosen in order to properly address 

the objectives of this study and hence reveal the strengths 

and weaknesses inherent in the safety instructions. In 
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addition it was desirous to observe the patterns of the 

accidents which occurred. 
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CHAPTER 4 

PRESENTATION AND INTERPRETATION OF DATA 

This chapter deals with the presentation and interpreta

tion of the data and tabulation of the findings by the 

appropriate headings. Data were collected between February 2 

and April 15, 1991 by means of a survey of the agricultural 

education teachers in the state of Arizona. 

Response from the first mailed questionnaires came up to 

26 after a pe£i<5d of three weeks. A reminder letter was then 

sent which prompted 10 more responses after a period of three 

weeks. Finally, a second set of the safety survey was mailed 

out with instructions that if they had sent in one before, 

they should indicate it on the new one so as to avoid 

selection errors. This final step of the follow-up yielded 

five more responses, which brought the total number of 

responses to 41. 

Out of the 67 agricultural education teachers accessible 

in Arizona, 41 questionnaires were returned. Two respondents 

claimed they did not teach in the 1989-90 school year and, 

therefore, could not report for their schools which brought 

the number of analyzable returned questionnaires to 39 out of 

65, representing a 60 percent response rate. Eight of the 

teachers claimed they had no accidents of any kind in their 
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programs during the 1989-90 school year. The tables are then 

based upon 31 teachers reporting accidents. 

Data from the study have been presented according to the 

following research questions: (a) number of accidents which 

occurred in Arizona secondary agricultural education programs 

in the 1989-90 school year; (b) kinds and frequency of 

accidents which resulted in injury in the 1989-90 school year; 

(c) severity of injuries resulting from the accidents; 

(d) nature of severe injuries in the programs, and (e) the 

number of accidents which did not result in injury but were 

near misses which occurred in 1989-90 in Arizona secondary 

agricultural education programs. 

Iniurv Accidents 

The data in Table 1 indicate the following kinds of 

accidents occurred in secondary school programs of 

agricultural education in Arizona: burns from hot metals and 

welding, cuts by sharp metals and burrs, smashed fingers and 

toes with hammer, eye burns from slag, scrapes on fingers, 

burns from oxyacetylene flame, glove wrapped up in grinder 

wheel, knee cap moved out of place, fall on floor from oil 

spill, chips in eyes, and reaction from chemical exhaust 

fumes. As shown in Table 1, shows kind and frequency of 

accident. A total of 174 accidents occurred during the 

1989-90 school year in Arizona secondary agricultural 
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education programs. Burns from picking up hot metals, 

oxyacetylene and arc welding had the highest frequency of 58; 

this was closely followed by cuts from sharp metals and metal 

burrs with a frequency of 56. Scrapes, scratches, blimps and 

bruises was third with a frequency of 21. Accidents listed as 

other are those experienced temporarily in the labs, and may 

include ones like blisters from using handsaws, pains in arms 

from lifting heavy objects, temporary numbness from kneeling 

down, broken nails from wearing gloves, etc. 
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Table 1 

Kind and Frequency of Accidents Reported in Arizona 
Agricultural Education Programs in 1989-90 

Kind f 

Burns 58 

Cuts 56 

Scrapes, scratches, bumps and bruises 21 

Smashed fingers 5 

Chips in eyes 5 

Arc flashes 5 

Slips, falls and overexertion 3 

Inhalation of exhaust/chemical fumes 3 

Wrap up in machines 3 

Skinned knuckles 2 

Stepped on foot by horses 2 

Wood splinters in finger 1 

Hair burn 1 

Other 9. 

Total 174 
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Frequency and Occurrence of Accidents per Teachers bv Category 

Table 2 reveals the frequency of accidents and the number 

of accidents per teacher by category. Accidents were 

classified under the categories as established by the National 

Safety Council. 

(1) strike against, 

(2) struck by, 

(3) caught in, on or between, 

(4) fall-same or different level, 

(5) inhalation, absorption and ingestion, 

(6) contact with electricity, 

(7) exposure to extreme temperature, and 

(8) others. 

The above categories are defined according to the 

following accident groupings. 

(1) strike against: cuts, scrapes and scratches, and 

bruises and bumps; 

(2) struck by: chips in eyes, skinned knuckles, 

smashes; 

(3) caught in between, in or on: wrapped in machines, 

stepped on by horses; 

(4) fall-same or different level: slips; 

(5) inhalation, absorption and ingestion: fumes; 

(6) contact with electricity: electrical shocks; 



(7) exposure to extreme temperature: 

flashes, hair burns 

(B) others. 
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burns, arc 

Table 2 

Number of Accidents, Number of Teachers Reporting Accidents 
and Accident per Teacher Reported by Accident Category for 
Arizona Agricultural Education Programs During the 1989-90 

School Year 

Accident Teachers Reporting Accidents 
Reported per 
Teacher Category n n % 

Accidents 
Reported per 
Teacher 

1 77 27 69.2 2.9 

2 12 8 20.5 1.5 

3 5 4 10.3 1.3 

4 3 3 7.7 1.0 

5 3 2 5.1 1.5 

6 0 0 0 0.0 

7 63 18 46.2 3.5 

8 11 9 23.1 1.2 

Overall 174 31* 79.5 5.6 

*Number of teachers reporting one or more accidents. 
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As shown in Table 2, the accidents classified under 

category 1 had the highest frequency among the teachers with 

77 strike against accidents distributed among 27 teachers for 

an average of 2.9 per teacher, or 69.2 percent of the teachers 

reporting. Category 7, exposure to extreme temperature was 

second with 63 accidents, which occurred among fewer teachers; 

giving an average of 3.5 accidents per teachers. The percent 

of respondents involved under Category 7 was 46.2%. 

Frequency and Severity of Injury bv Accident Category 

Table 3 reveals the frequency distribution of accidents 

according to the four levels of severity used in this study; 

namely: no injury, minor injury, slight injury and severe 

injury. The "kind of accident" is numbered according to the 

order of arrangement used in Table 1, bruises and bumps and 

scrapes and scratches are merged due to their similarity. 
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Table 3 

Frequency of and Severity of Injuries by Accident Kind 
Reported in Arizona Secondary Agricultural Education Programs 
in 1989-90 

Kind 
No injury 

(near misses) Minor Slight Severe Total 

1 1 31 26 1 59 

2 0 36 18 2 56 

3 2 15 6 0 23 

4 2 2 2 1 7 

5 0 1 3 1 5 

6 0 2 3 0 5 

7 0 1 2 0 3 

8 0 0 3 0 3 

9 1 1 2 0 4 

10 0 0 2 0 2 

11 0 1 1 0 2 

12 0 1 0 0 1 

13 0 Q_ 1 0 1 

Total 6 91 69 5 171 
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Kinds of accidents used in Table 3 are the sane as the 

order in which kinds of accidents are listed in Table 1. 

No injury meant near misses, minor injury meant no first 

aid was required, slight injury meant first aid was required 

in the treatment, and severe injury meant medical doctor's 

attention was required in the treatment. As shown in Table 3, 

burns had the highest frequency (f - 31) in slight injury 

category (f = 26) and second in frequency in minor injury 

category (f = 31); cuts had the highest frequency in minor 

injury category (f • 30) and was second in slight injury 

category (f = 18). Scrapes, scratches, bruises and bumps came 

third in both minor injury (f - 15) and slight injury (f - 6) 

categories. Looking at the severe injury column of Table 3, 

a total of five severe injuries occurred (burn = 1; cuts = 2; 

arc flash • 1, chip in eye = 1). 

The number of severe injuries reported for the 1989-90 

school year was five, which represents an average of 0.16 

accidents per teacher who reported one or more accidents. 

Types of injuries and causes as reported are: 

(a) Fingers cut and stitches required—cut by a wire 

brush wheel when the student's square tube rolled 

into rotating brush, 

(b) Cut on back of hand and four stitches equal—cut 

from hacksaw slip, 

(c) Piece of steel chip in eye—doctor remove, 



(d) Hand burn with oxyacetylene torch, and 

(e) Flash burn to eyes from arc welder. 
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Near Misses 

Certain accidents occur in the laboratory with a high 

risk and potential for injury and damage, but no damages and 

injuries occurred as a result. Such accidents are termed 

Nnear misses." Table 4 shows the type of accident and 

frequency referred to as "near misses." Loss of hammer head 

and disintegrated grinder wheel each had a frequency of two. 

The total number of near misses was 6. 

Frequency of Accidents Which Did Not Result in Injury or 
Damage. But were Near Misses as Reported in Arizona 
Agricultural Education Programs During the 1980-90 School Year 

Table 4 

Type of Accident Frequency 

Hammer head flew off 

Grinder wheel disintegrated 

Student pulled into grinder wheel 
with gloves on 

Gasoline engine burst into flame X 

2 

2 

1 

Total 6 
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The extent of injury and damage that these accidents 

night have caused can only be surmised. As shown in Table 4, 

a gasoline engine that burst into flame can set the whole 

laboratory on fire. Also, the student involved might receive 

a severe burn. 

Equipment Damage 

Equipment damage, whether minor or major, is not uncommon 

in school laboratories. Although the researcher intended to 

observe only injuries from accidents, the information on 

damages incurred in the Arizona programs as reported by the 

agricultural education teachers was made available. Hence, 

the provision of Tables 5 and 6. 

Table 5 presents the minor equipment damage; damages in 

which the damaged parts could be fixed or replaced without the 

replacement of the entire machine or equipment. Examples 

include replacement of drill bits, chain saw blade, grinding 

wheels, portable hand saw, handle, etc. Table 6 presents 

major equipment damage. Major damage is indicated if the 

equipment must be replaced as a whole because the damaged part 

is integral to the machine or equipment. Examples include a 

portable drill dropped by a student, the motor shorted out and 

the windings were burned beyond repair. This constitutes the 

major equipment damage. 

Table 4 reported incidents of grinder wheel 

disintegration at two different schools. One of the two 
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teachers did not report the grinder wheel disintegration as 

minor equipment damage as reported in Table 5. 

Table 5 

Frequency of Minor Equipment Damage Reported in Arizona 
Agricultural Education Programs During the 1989-90 School Year 

Type of Damage Frequency 

Metal sucked into wire wheel—damaged 
rest plate 1 

Carbon dioxide tank fell—ruined regulator 1 

Portable saw knocked down—broken handle 1 

Broken chain saw while in operation 1 

Gasoline engine caught fire 1 

Broken drill bit 1 

Grinding wheel disintegrated 1 

Total 7 

Table 6 

Frequency of Major Equipment Damage Reported in Arizona 
Agricultural Education Programs During the 1989-90 School Year 

Type of Damage Frequency 

Cutting welds on shear—blades destroyed 1 

Drill dropped—motor shorted out l 

Total 2 
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CHAPTER 5 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

The summary, conclusions and recommendations made are 

based on the findings as presented in Chapter 4. 

Summary of Findings 

Research question 1 was to determine the number of 

accidents which occurred in 1989-90 school year in Arizona 

secondary agricultural programs. The findings are summarized 

below: 

(1) A total of 174 accidents occurred among 

31 teachers who reported that they had one or 

more than one incidence. 

(2) Out of the 174 accidents, burns and cuts had the 

highest frequency, 58 and 56, respectively. 

Scrapes and scratches followed with 13. In 

general, the minor injuries which required no 

first aid were 88, slight injuries that required 

first aid were 69 and the number of severe 

injuries was 5. 

(3) The average accident per teacher was 5.6 for the 

1989-90 school year (refer to Table 2). 
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Research question 2 was to determine the kinds of 

accidents which occurred during the 1989-90 school year. The 

findings show that these kinds of injuries occurred: burns 

from metals and welding torch, cuts from burrs, inhalation of 

exhaust and chemical fumes; skinned knuckles; chips and slags 

in eyes; scrapes and scratches; bruises and bumps; smashed 

fingers and toes; stepped on foot by horse; wood splinter in 

hand; arc flashes; slips, fall and overexertion; hair burn; 

and gloves wrapped up in machines and others. Cuts from burrs 

of metals and hacksaw-slip while the student was cutting on 

the vice tops were the causes of cuts. Burns were caused by 

studentB picking up hot metals, and from an oxyacetylene 

torch, this had the highest frequency. Scratches, bruises, 

scrapes and bumps were prominent among incidences that 

occurred. 

Research question 3 was to determine the severity of 

injuries which occurred during the 1989-90 school year. Four 

divisions were used to represent the nature of severity of 

injuries in the study, namely: near misses; minor injury; 

slight injury and severe injury. Minor accidents topped the 

group with a frequency 88, slight injuries, the category 

requiring first aid, numbered 69. Based upon the figures 

shown in Table 3, 2.8 minor and 2.2 slight injury accidents 

occurred per teacher. Severe injury, those requiring medical 



51 

attention was 5; this represents 0.16 severe injury accident 

per teacher. 

Research question 4 was to determine the nature of 

severe injuries which occurred in the 1989-90 school year. 

Out of the injuries reported, 2.9 percent were severe. The 

five severe injuries are: 

(1) Fingers cut by a wire brush when a square tubing 

rolled in to rotating brush machine—stitches 

were required. 

(2) Cut in back of hand from hacksaw slip~4 stitches 

were required. 

(3) Piece of steel dropped in eye and "hooked in"--

doctor removed. 
j . 

(4) A near first degree burn on hand from 

oxyacetylene torch. 

(5) Hot arc welding slag chipped into eye, burn to 

eye ball. 

Research question 5 was to determine the number of 

accidents which did not result in injury or damage but were 

near misses. The five which were reported are: 

(1) Hammer head flew off across the shop. 

(2) Hammer slipped out of hand. 

(3) Grinder wheel disintegrated. 

(4) Student with gloves pulled into grinder wheel 

housing. 
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(5) Gasoline engine burst into flame. 

Conclusions 

Based upon the findings of the study, the following 

conclusions were drawn: 

(1) The kinds of accidents occurring among the 

students have the potential for serious injury to 

students of agriculture if necessary steps are 

not taken to reverse the trend. 

(2) Patterns have been demonstrated from the 

accidents reported; burns and cuts occurred from 

sources that are similar for all teachers who 

reported them. 

(3) Though the number of accidents and severity was 

low per teacher, the cumulative figure per year 

was large. 

(4) The accidents which did not result in injury or 

equipment damage were serious and also had the 

potential for serious injury and damage. 

(5) "Strike against" and "exposure to high 

temperature" accidents showed the highest 

frequencies and should be a focus of prevention 

education by teachers. 

(6) The mean number of accidents per teacher in this 

study was 5.6 and compares with 6 per teacher in 
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the Virginia agricultural education programs in 

which 954 accidents occurred between 

159 teachers. The Virginia study recorded a 

57 percent response compared to 60 percent for 

this study. 

(7) Number of students picking up hot metals and 

burned as a result was high. Teachers should be 

made to pay closer attention to the students. 

Recommendations 

The findings of this study have several implications for 

the secondary school agricultural educational programs in 

Arizona. 

(1) More responsible safety instruction should be 

provided in the areas of handling hot metals, 

oxyacetylene handling and care for hot slag. 

(2) Safety instructions currently used by study 

subjects should be reviewed so as to reverse the 

present trend seen from this investigation. 

(3) The number of accidents and severity of accidents 

occurring in the study population should be of 

major concern to teachers, teacher educators, 

supervisors and administrators. These facts 

should serve as an initiative for renewed 
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preservice and inservice emphasis on safety for 

present and prospective teachers of agriculture. 

Special safety instructional materials related to 

the severe injuries should be developed and 

disseminated to teachers in the state. 

Further study should be made on safety 

instruction methodology currently used by Arizona 

teachers of agriculture to teach safety. 

Alternative methods of safety instruction and 

supervision should be designed, field tested and 

put to use in the Arizona programs if the number 

and frequency of accidents is to be drastically 

reduced or eliminated. 

A parallel study to identify accidents occurring 

on land-livestock laboratories and in 

horticulture facilities would be useful based 

upon the responses in this study involving 

horses. 
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APPENDIX B 

Cover Letters 

Forbes 222A 

Tucson, AZ 85721 

February 1, 1991 

Dear Agricultural Education Teacher: 

I would like to impose on your professionalism to take 

some time to share some critical information with us. We are 

both concerned for the safety of students in your program. We 

have made great efforts to improve the facilities and 

equipment we use for instruction. A very important question 

I cannot answer is "what are the safety problems that exist in 

our programs today?" 

An outstanding graduate student I am working with from 

Nigeria, Mr. Abraham Galadima, has agreed to take on the study 

of accidents occurring in agricultural education programs in 

Arizona as a topic for this thesis. We have patterned the 

study after one done in Virginia which provided some very 

useful information about what we should be emphasizing in 
i 

safety instruction. 

To accomplish our objectives, we would like you to fill 

out the attached questionnaire identifying the accidents 

occurring in your program in the 1989-1990 school year. We 
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guarantee that neither you nor your school will be identified 

by the results you report. To allow us to know you have 

filled out the questionnaire and returned it to us, please 

fill out the enclosed postcard and mail it back when you mail 

the completed questionnaire* When we receive the postcard, we 

know you have filled out the questionnaire and you will be 

contacted as a respondent. When the questionnaire arrives 

here at the U of A, the secretaries have been instructed to 

open the envelope and throw the envelope away. No code marks 

or identification marks have been placed on the questionnaire. 

All of this care has been taken to assure you that your 

response will remain anonymous and allow you to report the 

accidents and close calls you experienced last year without 

any fear of identification. You can be assured that I realize 

the sensitivity of this information. I also realize that this 

could be one of the most significant studies completed in this 

state for a number of years, if everyone participates. 

The questionnaire has been sent to every agriculture 

teacher in Arizona. If you did not teach in Arizona last 

year, please do not answer the questions. Hail it back blank. 

If you taught at a different school last year, please fill out 

the questionnaire for the school where you taught last year. 

If you are in a multiple teacher department, please fill out 

the questionnaire as a group. If that might be an 

uncomfortable situation, then please fill it out as 
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individuals and return all the questionnaires in the sane 

envelope so we know we need to compile the information. 

Nr. Galadima and I would like to thank you in advance 

for your cooperation. Take some time now and complete the 

questionnaire. We will share the overall results with you 

soon after the completion of the study. 

Sincerely, 

Glen H. Miller 

Assistant Professor 



Forbes 22 2A 

Tucson, AZ 85721 

April 1, 1991 

tf B 6 EH I 

I have not received your postcard indicating you 

have filled out and returned the Laboratory 

Safety Survey sent to you last month. Enclosed 

is a second set of the safety survey. If you 

have sent in one before, just indicate that on 

this new one and send it back. 

p l e a s e  

Fill it out and return it today! Call me at 

621-1523 if there is a problem. 

Sincerely, 

Glen N. Miller 

Assistant Professor 
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APPENDIX C 

Instruction Card on Completion of Survey 

I have completed the Accident Survey and returned it to you. 

Signature: 

School: 

Definition 

Characteristic accident — Accidents with obvious injury end 

results, e.g. gas explosion 

produces burns as injury. 
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APPENDIX D 

Reminder Letter 

Forbes 222A 

Tucson, AZ 85721 

March 5, 1991 

u r g e n t  

I have not received your postcard indicating you 

have filled out and returned the Laboratory Safety 

Survey sent to you last month. 

p l e a s e  

Fill it out and return it todayl Call me at 

621-1523 if there is a problem. 

Sincerely, 

Glen M. Miller 

Assistant Professor 
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