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CHAPTER I 

INTRODUCTION 

Background and Setting 

The neglect of safety practices in agricultural science laboratories 

across the country, especially agricultural mechanics laboratories, is 

well documented. Fletcher and Miller (1995) found that in Louisiana 

more than 75% of the agricultural mechanics laboratories contained 

only four of the nineteen listed safety and emergency equipment items. 

Gliem and Miller (1992b) reported administrators stated that simple 

items such as color coded power tools, safety zones around power tools, 

and safety cans for flammable liquids were not available in some schools 

in Ohio. Gliem, Miller and Hard (1993) discovered when surveying 

production agriculture teachers in Ohio that fewer than five percent 

were in compliance with four of ten listed safety areas. Lawyer's study 

(1992) of Texas agricultural science teachers arrived at the conclusion 

that the safety practices were not employed as much as they should be 

employed. Miller (1991) studied 21 secondary vocational education 

programs in Arizona and found shortcomings in general areas of safety 

such as personal protective equipment. Swan (1994) found that in 

North Dakota, less than half of the listed safety items in his study were 

available in more than 70% of the respondents' laboratories. Kigin 

(1963) has defined such behavior as negligence that could result in 

formal charges being filed. Considering the dire effects upon a teacher 

that is found to be guilty of negligence, questions need to be answered 

about the reasons for such neglect. This study researches one area in 

regard to a lack of laboratory safety. It is a basic area and searches for 
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the answer of, "What do you consider your needs to be?" This study 

focuses on the perceptions of the agricultural science teachers and one 

aspect of improving their method of meeting the perceived needs. 

Statement of the Problem 

According to a study by Lawyer (1992), on the safety compliance 

levels of agricultural science teachers in Texas, the instructors are using 

safe practices and providing safety equipment, but "not to the extent 

warranted by the hazards present in the agricultural mechanics 

laboratory" (p. 157). This study called for inservice programs to 

implement comprehensive safety programs. Therefore, the problem 

this study attempted to answer was: What are the safety inservice 

education needs of Texas agricultural science teachers in Areas I, II, and 

IV? 

Objectives of the Study 

The objectives of this study were to: 

1. Determine those areas of safety that agricultural science 

teachers in Areas I, II, and IV believe to be most important; 

2. Determine those areas of safety in which agricultural science 

teachers in Areas I, II, and IV believe they have the most 

ability; 

3. Identify those areas of safety in which Area I, II, and IV 

agricultural science teachers require inservice education; and 

4. Determine the agricultural science teachers' preferred 

methods of inservice education. 



Definition of Terms 

For the purpose of this study, the following terms were defined as 

follows: 

Competencies. Laboratory management competencies are those 

abilities needed by secondary agriculture teachers to direct, conduct, or 

administer an agricultural laboratory (Johnson and Schumacher, 1988). 

Inservice. "Inservice education is any structured program 

designed to improve the knowledge base of employed teachers." 

(Gamon, Miller & Roe, 1994, p. 216). 

MWDS. Mean Weighted Discrepancy Score = 

(S(Importance - Ability) * Importance Mean). 

Number of Observations 

MSDS. Material Safety Data Sheets 

Limitations and Assumptions of the Study 

The following factors must be taken into consideration when 

analyzing the findings and conclusions of this study: 

1. Agricultural science teachers can adequately assess their 

inservice needs in regard to laboratory safety; 

2. The instrument accurately measured the needs of agricultural 

science teachers in regard to laboratory safety; 

3. The findings of this study, from the chosen sample, can be 

generalized only to the population of agricultural science 

teachers in Areas I, II, and IV of Texas; and 

4. Some of the safety competencies are important even though 

the agricultural science teachers may not recognize them as 

important. 



CHAPTER II 

REVIEW OF LITERATURE 

Introduction 

The review of literature was completed to gain background 

information into the following topics. First, the neglect of safety 

practices in agricultural science laboratories around the nation. Second, 

to study the practical application of inservice education with agricultural 

science teachers. Finally, to familiarize the researcher with Borich's 

model for inservice needs assessment. 

Safety in Agricultural Science Laboratories 

The neglect of safety practices in agricultural science laboratories 

across the country, especially agricultural mechanics laboratories, is 

well documented. A study that analyzed the safety practices of 

Louisiana vocational agriculture teachers demonstrates this neglect 

(Fletcher & Miller, 1995). First, the researchers established purposes 

to assess safety practices. Two of these included: to determine the 

degree to which selected safety practices were used; and to determine 

the availability of safety equipment. Next, the population was chosen 

and all Louisiana vocational agricultural teachers were included. 

Results provided the following information: three of 13 selected safety 

practices were used by 75% of the respondents, and four of 19 selected 

safety items were available in more than 75% of the laboratories. 

Another study reflecting problems in safety practices was 

conducted in Ohio (Gliem & Miller, 1992b). This research also 

described safety practices used by teachers and safety equipment that 
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was available. The population for the survey included all principals that 

had agricultural education programs in their schools. Results included: 

46.1% of teachers required students to sign safety checklists; 57.1% of 

teachers allowed only one dangerous activity at a time; fewer than 50% 

of teachers provide safety material such as: color coded power tools, 

non-skid areas around power tools, and safety cabinets for explosives; 

and 12% laboratories did not contain a first aid kit. 

Gliem, Miller and Hard took another look at Ohio laboratory 

safety (1993). This time the teachers were surveyed. The main 

question that was studied addressed the compliance of production 

agriculture programs with selected safety practices. Results reflect the 

previous studies' findings: no school was in full compliance with all 

selected safety practices, less than 5% of schools were in compliance 

with four of the 10 safety practices, and only one safety practice had a 

compliance of greater than 25%. 

A study of agricultural mechanics safety practices of Texas 

agricultural science programs was also conducted (Lawyer, 1992). 

Some of the purposes of this work were to determine: the degree to 

which selected safety practices were used, the availability of selected 

safety and emergency equipment, the perceived importance of 

agricultural mechanics safety topics, and the perceived ability of 

teachers to present the agricultural mechanics safety topics. 

The sample used for this study included a random sampling of all 

agricultural science teachers in Texas. The results of the other studies 

were also reflected in this study: 73% felt confident to administer first 

aid, 89.4% felt moderately well prepared to administer safety 

instruction, 16% of time use for agricultural mechanics instructions was 



spent in addressing safety, and 11.4% did not have first aid kits. 

In responding to the importance of selected safety topics, teachers rated 

all but one topic above the average level of three on a five-point rating 

scale. On the rating of a teacher's perceived ability to teach the safety 

topics, all but three of the 15 topics were above the average level of 

three on a five-point rating scale. 

Miller conducted a study of the safety levels of vocational 

education laboratories in two Arizona counties (1991). One of the 

researcher's purposes in this study was to evaluate compliance levels of 

selected safety competencies. The random sample used contained 21 

schools. The researcher completed the instrument on-site. Ten safety 

areas were evaluated and scored as to level of compliance. A panel of 

safety specialists ranked the importance of each of the ten topics. 

Results once again display an overall neglect of safety practices. For 

example: a large majority of schools failed to meet standards for means 

of egress, eight of the school did not comply at all in the category of 

medical and first aid, four of the 21 school were in 100% compliance in 

the category of personal protective equipment, and no school was in 

total compliance with the ten safety categories. 

A final example of neglect of safety practices can be seen in a 

study of North Dakota agricultural mechanics laboratories (Swan, 

1994). One purpose of this study was to determine the availability of 

safety and emergency equipment. The entire population of agricultural 

mechanics teachers in North Dakota was surveyed. Results from this 

study showed neglects such as four respondents not having fire 

extinguishers and eight respondents did not have fire alarms. 



Neglect is without excuse in light of the importance of laboratory 

safety (Lawyer, 1992). Daniels (1980) stated, "perhaps the most 

important responsibility of any teacher in an agricultural mechanics 

setting is to ensure the safety of the students" (p. 4). In Miller's 

aforementioned study of Arizona vocational education laboratories he 

stated, "efforts in enforcement of safety standards is a current issue with 

nothing short of the safety of students enrolled being at stake" (1991, 

P. 164). A study by Laird and Kahler (1995), found that agricultural 

science teachers ranked safety highest in instructional importance for 

the present and for the future. If this issue is of such importance, why 

is only a small portion of instructional time spent on safety, 10.1% 

(Baugher & Slocombe, 1990), 16% (Lawyer, 1992), 17.2% (Johnson & 

Fletcher, 1990)? Also, Kigin (1963) stated that in the event of an 

accident in which a pupil is injured the teacher could face court charges. 

The importance of the topic versus the actions taken by teachers is 

contradictory. 

Inservice Education 

Administrators believe, "vocational teachers should periodically 

update their knowledge of current safety standards" (Gliem and Miller, 

1992a, p. 146). Many researchers have concluded from their studies 

that inservice activities to address laboratory safety needs should be 

conducted. A study was conducted in Iowa that was to identify factors 

related to safety instruction, techniques used for delivering inservice 

instruction, and the level and type of safety instruction (Bekkum & 

Hoemer, 1993). From their study, they concluded that teachers needed 
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more knowledge in the safety laws of Iowa. It was suggested that this 

information could be delivered in preservice or inservice activities. 

A study conducted in Ohio assessed the compliance of schools 

with accepted safety practices (Gliem, Miller & Hard, 1993). The 

neglect they found in the schools' production agriculture programs led 

them to recommend inservice education, "Teachers of agriculture 

should be provided with inservice education targeted at increasing 

program compliance with accepted safety practices" (Gliem, Miller & 

Hard, 1993, p. 63). 

A study conducted of Pennsylvania agricultural mechanics 

laboratories also recommended inservice education from their findings 

(Hilton & Bruening, 1993). This study focused on the teacher's 

perceived importance of certain safety factors and the teacher's 

perceived ability to teach those safety factors. Upon completion of this 

study, the researchers made some very specific recommendations for 

inservice education in the areas of: (a) scheduled safety inspections, (b) 

eye safety laws, and (c) clean-up schedules. 

Another study conducted in Iowa studied teaching techniques for 

safety instruction, level of instruction, effective methods of delivery, 

and differences in the teacher's perceived importance and ability to 

teach safety (Hoemer & Bekkum, 1989). Approximately 50 percent of 

the teachers in Iowa were surveyed and specific recommendations for 

inservice were made by the researchers based upon their results. The 

results included recommendations for inservice in Industrial Quality 

Eye Protection (IQEP), Iowa safety laws, operation of power tools, and 

electrical safety. 
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The Texas study discussed previously also included 

recommendations for inservice education (Lawyer, 1992). This study 

also evaluated safety practices, availability of safety equipment, 

instructional methods, and the perceived importance and ability to teach 

agricultural mechanics safety topics. Lawyer's survey of agricultural 

science teachers recommended that inservice be provided on the subject 

of, "how to plan and implement comprehensive agricultural mechanics 

safety programs" (Lawyer, 1992, p. 157). 

The study that was conducted in North Dakota also recommended 

inservice education (Swan, 1994). This study looked at instructional 

techniques, instructional material, and equipment available for the 

teaching of safety. Neglect of safety instruction was apparent and a call 

for inservice was issued. 

In light of the obvious need for inservice, more information must 

be collected on what areas of laboratory safety should be addressed in 

inservice education. Neason (1992) noted this need of collecting 

information and concluded that areas to be addressed could be found by 

assessing what teachers felt they needed to know. This would also 

create an opportunity for teachers to have input in inservice education. 

It has been found that many instructors said that they did not attend 

inservice programs because they felt that the topics were irrelevant 

(Gamon, Miller & Roe, 1994). 

Methods of delivery of inservice education vary. First, 

technology provides opportunities to use computers, video tapes, or 

compressed video. Next, more traditional methods are still available 

such as workshops or community college classes. Workshops tend to be 

the most popular form of delivery among teachers (Gamon, Miller & 



Roe, 1994). Fletcher and Miller also verified this by their findings that 

82% of respondents felt that workshops were the "best way" to teach 

safety to teachers in Louisiana (1995, p. 152). The most desired time 

for delivery is in activities like summer leadership camps (Neason, 

1992). 

Borich Model 

The Borich model was developed to assess the needs of educators 

in regard to inservice education (Borich, 1980). Barrick, Ladewig, and 

Hedges (1983) used this model and found that it provided "defensible 

data in identifying important topics in which teachers need further 

knowledge" (p. 19). One format of it uses a method that provides three 

columns. First, a list of competencies is provided that apply to 

"program activities and materials" (Borich, 1980, p. 39). Next, a 

column that allows for the teacher to numerically rate the "perceived 

relevance" of each listed competency (p. 40). Third, using the same 

type of rating scale, a column that includes the "perceived level of 

attainment" of each competency as perceived by the teacher is created 

(p. 40). Fourth, a discrepancy score is calculated between the 

"perceived relevance" and the "perceived level of attainment" (p. 40). 

Next, this is multiplied by the average importance and the resulting 

weighted discrepancy scores are divided by the number of observations 

to arrive at the Mean Weighted Discrepancy Scores (MWDS) (Garton & 

Chung, 1995). The final MWDS can then be ranked and be used to 

prioritize inservice needs of the population. 
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Summary 

Through this review of literature the following points were 

clearly established. First, throughout the nation, there is an obvious 

neglect of safety practices in the agricultural science laboratories. 

Second, the perceived need for inservice education in laboratory safety 

was documented along with recommendations for style of inservice 

delivery. Finally, a description of Borich's model for inservice 

education needs assessment was provided to establish the format for the 

survey instrument. 
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CHAPTER III 

PROCEDURES 

The purpose of this study was to identify inservice needs of 

agricultural science teachers pertaining to safety. Questions for a 

survey were created to answer four questions: 

1. What safety subjects do agricultural science teachers perceive 

to be the most important? 

2. What safety subjects do agricultural science teachers perceive 

they are capable of adequately teaching? 

3. In what areas of safety do agricultural science teachers require 

inservice education? 

4. What is the best way to deliver the needed inservice education? 

Research Design 

This was a descriptive study designed to assess inservice needs of 

agricultural science teachers in regard to safety. The study assessed the 

level of competency that each teacher had in a variety of competencies 

related to laboratory safety. In relation to those competencies, teachers 

rated their ability to comprehensively teach those competencies to their 

agricultural science students. An MWDS was calculated to identify the 

inservice needs of the teachers. Finally, it rated the teachers' 

preferences for methods of inservice delivery. 

Population and Sample 

For this descriptive study, the population was all agricultural 

science instructors in Areas I, II, and IV. Texas is divided up into ten 
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geographic areas. Areas I, II, and IV constitute the western regions of 

the state. These areas were chosen because, they represent the areas to 

which Texas Tech University Department of Agriculture Education and 

Communications most often provides inservice education. 

The stratified sample was taken by randomly choosing one-half of 

the agricultural science teachers of each district in Areas I, II, and IV. 

This method was used to avoid double surveying of agricultural science 

teachers due to a concurrent survey being conducted. 

Instrumentation 

The instrument for this descriptive study was a Dillman-type 

questionnaire. The format was a revised version of the Borich model 

that had been used to assess inservice needs of teachers (Borich, 1980). 

The model used a rating scale to determine ability and importance levels 

in the areas that are assessed. Modifications were made to fit the needs 

of this study similar to the study done by Johnson (1989). 

Safety competencies to be surveyed were chosen based upon other 

safety studies from many states. Also, the curricula of agricultural 

mechanics, animal science, and plant science courses from Instructional 

Materials Service (IMS) were reviewed to complete the list of needed 

safety competencies (Instructional Materials Service, 1988a; 

Instructional Materials Service, 1988b). 

Content validity and reliability were evaluated. The content 

validity of the instrument was verified by a panel of experts consisting 

of the faculty and staff of the Department of Agricultural Education and 
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Communications at Texas Tech University. This panel revised the 

instrument as needed. Cronbach's coefficient alpha was used to check 

the reliability (a = .78). 

Conditions of Testing 
fn 

The delivery of the survey was set-up as follows. First, the 

survey was mailed on April 5, 1996 (see Appendix A for example). 

The instruments were coded to assist in maintaining anonymity and for 

sorting by order of response. Included with the survey was a letter 

explaining the purpose of the project (see Appendix D for example). 

Also, a self-addressed stamped envelope was included for added 

convenience in returning the survey. Next, a postcard was mailed on 

April 18, 1996 to non-respondents, as of that date, from the first 

mailing (see Appendix B for example). The postcard served as a thank 

you for those who had already mailed their response and a reminder for 

those who had not completed the survey. Third, a second survey was 

mailed to non-respondents as identified by the code. The same 

instrument was mailed, and the cover letter was only slightly modified 

(see Appendix C for example). This mailing occurred May 1, 1996. 

Finally, a follow-up of 10 percent of the non-respondents was conducted 

by a phone contact made by the researcher. Non-respondents were 

surveyed in regard to only demographic information. 
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Data Analysis 

Data analysis was conducted in five steps. 

1. The ratings on the level of importance of each competency 

were compiled. A mean of each competency was calculated 

and a standard deviation was also established for each 

competency. 

2. The ratings on the level of preparedness to teach the 

competency was compiled. A mean of each rating was 

calculated and a standard deviation was also established for 

each competency. 

3. A mean weighted discrepancy score was established by using 

the following formula for each competency: 

Mean Weighted Discrepancy Score = 

(Z(Importance - Ability) * Importance Mean). 

Number of Observations 

4. The means of the rankings of each method of inservice 

delivery were calculated. 

5. The demographic information of the non-respondents was 

analyzed for any significant deviation from the demographic 

information of the respondents. 

The first three steps and the fifth step of data analysis were all 

conducted using SPSS/PC-i- for IBM computers. From these, the 

MWDS was calculated and reported in tabular form. The final step 

was calculated by deriving the means on a computer. 
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CHAPTER IV 

RESULTS 

Objectives of the Study 

The objectives of this study were to: 

1. Determine those areas of safety that agricultural science 

teachers in Areas I, II, and IV believe to be most important; 

2. Determine those areas of safety in which agricultural science 

teachers in Areas I, II, and IV believe they have the most 

ability; 

3. Identify those areas of safety in which Area I, II, and IV 

agricultural science teachers require inservice education; and 

4. Determine the agricultural science teachers' preferred 

methods of inservice education. 

First Round Survey Return Results 

On April 5, 1996 the first round of surveys were mailed. Of the 

163 mailed out, 50 (30.7%) were returned by April 20, 1996. April 20 

was used as the cut-off date, because postcards were mailed April 18 

and any returns after the 20th may have been the results of the postcard 

reminder. 

Postcard Return Results 

As stated, the postcards were mailed April 18, 1996. Using 

returns from April 21 to May 4, there were 22 surveys returned. At 

this point, 44.2% were returned. 
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Second Round Survey Return Results 

The second rounds of surveys were mailed out May 1, 1996. 

There were 45 surveys returned from May 5 to June 12. Also, during 

this time one survey returned indicated that a particular school no 

longer had an agricultural science program, therefore this school was 

removed from the sample size. This decreased the sample size to 162 

with a total 117 (72.2%) returned. 

Demographic Information 

The demographic information analyzed provided information 

about the teachers and their agricultural science programs. A total of 

57% of the teachers held a bachelor's degree, while the remaining 

teachers held a master's degree. The mean number of years they have 

taught is 14.90. The mean age of the teachers was 40.50. Finally, the 

mean number of students enrolled in agricultural science courses was 

73.60 and the mean number of students working in agricultural science 

laboratories was 43.66. 

Non-respondents were surveyed in regard to their demographic 

information. There was no significant difference between respondents 

and non-respondents. 

Importance of Safety Competencies 

Those surveyed were asked to respond as to the importance of 51 

safety competencies. On a five-point rating scale teachers marked the 

importance of each competency. The ratings for importance are 

indicated in Table 4.1. 
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Table 4.1: Ratings for Importance of Competencies 
Number Rating Importance 

1 No 
2 Below Average 
3 Average 
4 Above Average 
5 Utmost 

In reading the results of those surveyed, most safety competencies 

on the average were considered of at least "Average" importance. The 

one competency that fell below "Average" was "devices with self-

contained air supply" with a mean of 2.95. Explaining the uses of and 

need for a welding helmet had the highest mean of all competencies with 

a 4.90 and the smallest standard deviation of .36. Following closely 

with this, two other competencies that pertain to eye safety are in the 

top five in importance of safety competencies. "Motivate students to be 

safe" was rated as the second most important of the listed safety 

competencies. Table 4.2 provides a complete list of the mean 

importance of each competency surveyed. One competency was omitted 

by more respondents than any other competency. On all competencies, 

except this one, the number of respondents ranged from 113 to 117. 

This competency received only 109 responses as to its importance and 

110 responses in reference to ability to teach the topic. It pertained to 

the use of Material Safety Data Sheets (MSDS). 
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Table 4.2: Importance of Safety Competencies in Rank Order 
Safety Competencies M SD 

Explain use for and need of welding helmet 
Motivate students to be safe 
Explain proper use of power tools 
Explain use for & need of welding goggles 
Explain use for & need of chipping goggles 
Administer safety exams 
Teach electrical safety 
Electrically ground power tools 
Adjust power tools 
Explain proper use of hand tools 
Explain use for & need of safety spectacles with side 

shields 
Change blades and belts 
Place fire extinguishers 
Properly set-up grinding wheels 
Explain fire emergency procedures 
Repair tools 
Use protective measures for gears and moveable 

parts 
Maintain fire extinguishers 
Explain procedures in administering first aid 
Explain use for & need of plastic face shields (clear 

or tinted) 
Explain use for & need of chemical/splash goggles 
Explain proper restraint & handling of livestock 
Explain use for & need of welding curtain or screen 
Choose basic first aid materials 
Properly use ventilation systems 
Explain proper handling of hazardous materials 
Explain types/operation of fire extinguishers 
Properly dispose of oil 
Cover sharp edges with guards 
Create a clean-up schedule 
Explain use for & need of dust goggles 
Administer artificial respiration/CPR 
Properly use spray paint respirator 

4.90 
4.72 
4.62 
4.58 
4.58 
4.56 
4.53 
4.48 
4.45 
4.44 
4.42 

4.42 
4.42 
4.34 
4.33 
4.32 
4.31 

4.31 
4.25 
4.23 

4.21 
4.18 
4.17 
4.16 
4.14 
4.13 
4.11 
4.10 
4.09 
4.05 
4.05 
4.03 
3.98 

0.36 
0.58 
0.52 
0.84 
0.67 
0.76 
0.70 
0.73 
0.64 
0.65 
0.70 

0.67 
0.79 
0.79 
0.82 
0.75 
0.78 

0.90 
0.83 
0.89 

0.81 
0.78 
0.90 
0.83 
0.88 
0.93 
0.85 
0.89 
0.92 
0.89 
0.85 
0.97 
0.98 

19 



Table 4.2: Continued 
Safety Competencies M ^B-

Properly mark hazardous areas 3.94 1.00 
Explain types and classes of fires 3.94 0.88 
Explain use for & need of eyewash station 3.94 1.06 

procedures 
Conduct laboratory safety inspections 3.88 0.89 
Explain use for & need of OSHA standards for 3.85 1.01 

industrial safety glasses 
Properly use mechanical filter respirator/dust mask 3.75 0.99 
Complete accident report forms 3.70 1.02 
Proper posting of safety posters 3.67 0.98 
Use fire blankets 3.65 1.15 
Explain use for & need of safety spectacles without 3.59 1.19 

side shields 
Teach plumbing safety 3.59 0.89 
Properly use dust/mist respirator 3.58 1.04 
Properly use chemical cartridge respirator/gas mask 
Color code shop 
Use MSDS sheets 3.33 1.10 
Properly use dust collection systems 3.30 1.07 
Color code tools 3.24 1.15 
Properly use devices with self-contained air supply 

Note. 1 - "No"; 2 = "Below Average"; 3 = "Average 
4 = "Above Average"; 5 = "Utmost" 

3.38 1.10 
3.35 1.12 

2.95 1.13 

Ability to Teach Safety Competencies 

After teacher responded to the importance of each competency, 

they rated their ability to teach each of the 51 competencies. Once 

again, 5-point scale was used. Table 4.3 illustrates the level of each 

rating. 
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Table 4.3: Ratings for Ability to Teach Competencies 
Number Rating Ability to Teach 

1 No 
2 Below Average 
3 Average 
4 Above Average 
5 Exceptional 

Teachers' ratings of their ability to teach each competency had a smaller 

range of means than the importance of the competencies. The means 

ranged from 4.53 to 2.78. Teachers rated their strongest ability to 

teach in areas pertaining to eye protection. "Explain the use for & need 

of welding helmet" and "Explain the use for & need of welding 

goggles" ranked first and second respectively. The next two 

competencies directly pertained to teaching students how to use tools. 

These were "Explain proper use of power tools" and "Explain proper 

use of hand tool" respectively. Table 4.4 gives the results of the 

teachers' assessments of their abilities to teach each competency. 
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Table 4.4: Ability to Teach Safety Competencies in Rank Order 
Safety Competencies M SD 

Explain use for and need of welding helmet 
Explain use for & need of welding goggles 
Explain proper use of power tools 
Explain proper use of hand tools 
Explain proper restraint & handling of livestock 
Explain use for & need of chipping goggles 
Explain use for & need of safety spectacles with side 

shields 
Motivate students to be safe 
Change blades and belts 
Explain use for & need of plastic face shields (clear 

or tinted) 
Place fire extinguishers 
Electrically ground power tools 
Administer safety exams 
Explain use for & need of welding curtain or screen 
Explain use for & need of dust goggles 
Use protective measures for gears and moveable 

parts 
Adjust power tools 
Choose basic first aid materials 
Properly dispose of oil 
Properly set-up grinding wheels 
Repair tools 
Explain use for & need of chemical/splash goggles 
Maintain fire extinguishers 
Explain fire emergency procedures 
Cover sharp edges with guards 
Teach electrical safety 
Explain use for & need of safety spectacles without 

side shields 
Create a clean-up schedule 
Properly use ventilation systems 
Proper posting of safety posters 
Explain use for & need of OSHA standards for 

industrial safety glasses 
Properly mark hazardous areas 
Explain types/operation of fire extinguishers 
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4.53 
4.30 
4.25 
4.16 
4.14 
4.12 
4.07 

4.07 
4.03 
3.97 

3.97 
3.97 
3.94 
3.84 
3.82 
3.82 

3.81 
3.80 
3.78 
3.75 
3.73 
3.72 
3.71 
3.71 
3.67 
3.66 
3.64 

3.62 
3.61 
3.48 
3.47 

3.47 
3.43 

0.64 
0.80 
0.72 
0.76 
0.85 
0.81 
0.81 

0.85 
0.82 
0.84 

0.91 
0.86 
0.73 
0.91 
0.85 
0.87 

0.90 
0.88 
0.96 
0.91 
0.84 
0.87 
1.14 
0.95 
0.86 
0.89 
0.97 

1.00 
0.98 
0.97 
1.02 

0.99 
0.93 



Table 4.4: Continued 
Safety Competencies M SD 

Explain procedures in administering first aid 3.43 0.83 
Property use spray paint respirator 3.41 1.07 
Conduct laboratory safety inspections 3.39 0.86 
Explain types and classes of fires 3.39 0.98 
Explain use for & need of eyewash station 3.35 1.16 

procedures 
Teach plumbing safety 3.32 0.91 
Complete accident report forms 3.32 1.02 
Explain proper handling of hazardous materials 3.24 0.90 
Properly use mechanical filter respirator/dust mask 3.16 0.99 
Use fire blankets 3.15 1.15 
Administer artificial respiration/CPR 3.15 1.15 
Color code shop 3.08 1.01 
Properly use dust/mist respirator 3.07 1.07 
Color code tools 3.03 1.02 
Use MSDS sheets 2.95 1.05 
Properly use chemical cartridge respirator/gas mask 2.78 1.07 
Properly use dust collection systems 2.72 1.09 
Properly use devices with self-contained air supply 2.45 1.09 

Note. 1 = "No"; 2 = "Below Average"; 3 = "Average"; 
4 = "Above Average"; 5 = "Exceptional" 

Inservice Needs of Teachers in Regard to Laboratory Safety 

A Mean Weighted Discrepancy Score (MWDS) was calculated to 

determine the inservice needs of Texas agricultural science teachers in 

regard to laboratory safety. The MWDS revealed that the area of 

teaching electrical safety is the highest priority for inservice education. 

Also, two of the top four competencies pertained to the area of basic 

first aid. These competencies were "Administer artificial 

respiration/CPR" and "Explain procedures in administering first aid." 

Table 4.5 provides a complete list of MWDS scores for the safety 

competencies. 
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Table 4.5: Mean Weighted Discrepancy Scores in Rank Order 
Safety Competencies MWDS 

Teach electrical safety 3.95 
Explain proper handling of hazardous materials 3.67 
Administer artificial respiration/CPR 3.58 
Explain procedures in administering first aid 3.51 
Motivate students to be safe 3.07 
Adjust power tools 2.85 
Explain types/operation of fire extinguishers 2.83 
Administer safety exams 2.81 
Explain fire emergency procedures 2.65 
Maintain fire extinguishers 2.56 
Property set-up grinding wheels 2.56 
Repair tools 2.55 
Explain use for & need of eyewash station procedures 2.32 
Property use spray paint respirator 2.28 
Electrically ground power tools 2.28 
Properly use mechanical filter respirator/dust mask 2.21 
Properly use ventilation systems 2.19 
Explain types and classes of fires 2.11 
Use protective measures for gears and moveable parts 2.10 
Explain use for & need of chipping goggles 2.07 
Properly use chemical cartridge respirator/gas mask 2.00 
Explain use for & need of chemical/splash goggles 1.97 
Place fire extinguishers 1.96 
Properly use dust collection systems 1.91 
Conduct laboratory safety inspections 1.89 
Properly use dust/mist respirator 1.87 
Properly mark hazardous areas 1.85 
Use fire blankets 1.84 
Create a clean-up schedule 1.77 
Explain use for and need of welding helmet 1.75 
Cover sharp edges with guards 1.71 
Change blades and belts 1.70 
Explain proper use of power tools 1.70 
Explain use for & need of safety spectacles with side 1.58 

shields 
Choose basic first aid materials 1.49 
Property use devices with self-contained air supply 1.48 
Complete accident report forms 1.43 
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Table 4.5: Continued ^ 
Safety Competencies MWDS 

Explain use for & need of OSHA standards for industrial 1.43 
safety glasses 

Explain use for & need of welding curtain or screen 1.38 
Properly dispose of oil 1.33 
Explain use for & need of welding goggles 1.27 
Explain proper use of hand tools 1.25 
Use MSDS sheets 1.22 
Explain use for & need of plastic face shields (clear or 1.12 

tinted) 
Teach plumbing safety 0.98 
Explain use for & need of dust goggles 0.91 
Color code shop 0.90 
Color code tools 0.66 
Proper posting of safety posters 0.66 
Explain proper restraint & handling of livestock 0.18 
Explain use for & need of safety spectacles without side -0.12 

shields 

Rankings of Inservice Delivery 

Teachers were asked to rank methods of inservice delivery in the 

ways in which they most prefer to have it delivered. Respondents chose 

"Workshop" as their most favored method of inservice delivery. Other 

methods that were added included state agricultural teachers' 

conference, other teachers that are skilled in the topic, and topic 

mailouts. The rankings, as indicated by each teacher, were weighted in 

order to derive the results. Of 117 respondents, the results are listed in 

Table 4.6. 
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Table 4.6: Rankings of Inservice Method of Delivery 

Method of Delivery Ranking 

Workshop 

Video Tape 

Community College Class 

Graduate Course 

Distance Education 

Other 

1 

2 

3 

4 

5 

6 
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CHAPTER V 

CONCLUSIONS AND RECOMMENDATIONS 

This chapter will provide conclusions derived from the findings 

of this study and the recommendations for inservice education and 

further research. 

Conclusions 

Based upon the research, the following conclusions were made. 

1. Agricultural science teachers in Areas I, II, and IV believe eye 

protection to be among the most important safety competencies. 

Three of the top five competencies indicated were "Explain use for 

and need of welding helmet," "Explain use for & need of chipping 

goggles," and "Explain use for & need of welding goggles." 

Respondents rated their ability to teach these competencies as "Above 

Average." 

2. The seven safety competencies that teachers rated themselves as 

having the least ability to teach were also rated as the lowest in 

importance by teachers. These competencies were "Color code 

shop," "Properly use dust/mist respirator," "Color code tools," "Use 

MSDS sheets," "Properly use chemical cartridge respirator/gas 

mask," "Properly use dust collection systems," and "Properly use 

devices with self-contained air supply." 

3. "Administer artificial respiration/CPR" and "Explain procedures in 

administering first aid" are high on the MWDS score list. They are 

listed in the top four. This is an indicator that Texas agricultural 

science teachers require inservice in the area of basic first aid. 
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4. "Workshops" were indicated as the most preferred method of 

inservice delivery. This reflects eartier findings by Gamon, Miller, 

and Roe (1994) and Fletcher and Miller (1995). 

5. Agricultural science teachers are not familiar with Material Safety 

Data Sheets (MSDS). This is reflected by the low response rate of 

109 respondents in importance and 110 respondents in ability to 

teach. 

6. Agricultural science teachers rated their ability to teach safety 

competencies highest in "Explain use for and need of welding 

helmet," "Explain use for & need of welding goggles," "Explain 

proper use of power tools," "Explain proper use of hand tools," and 

"Explain proper restraint and handling of livestock." 

7. The following competencies were identified as having the highest 

need for inservice education, "Teach electrical safety," Explain 

proper handling of hazardous materials," "Administer artificial 

respiration/CPR," "Explain procedures in administering first aid, 

and "Motivate students to be safe." 

8. The methods of inservice delivery were ranked, respectively, 

"Workshop," "Video Tape," "Community College Class," "Graduate 

Course," and "Distance Education." 

Recommendations 

Based upon the research, the following recommendations were 

made. 

1. A strong belief in the importance of eye protection has been instilled 

in the teachers. In light of its importance, this should continue to be 

reinforced by teacher educators and through teacher inservice 
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2. Competencies pertaining to tool usage and safety ranked high in 

importance to agricultural science teachers. 

3. The seven lowest rated safety competencies, in regard to ability to 

teach and importance, should be evaluated as to their importance in 

the agricultural science laboratory by teacher educators. 

Recommendations should be made as to whether these competencies 

should be either reinforced or ignored, depending upon findings. If 

these competencies are found to be important, teachers should be 

further educated in these areas. 

4. First aid should be stressed through inservice education and possibly 

preservice education. In the Agricultural Education and 

Communications Department at Texas Tech University, the 

preservice aspect of this recommendation has already been met. 

Student teachers are required to receive CPR and First Aid 

certification before they begin their student teaching experience. 

5. Workshops should be continued for inservice education, but a study 

should be conducted to determine the reasons for lack of preference 

given to other methods of delivery. 

6. MSDS should be defined and stressed in general safety inservice 

education. The obvious omission in responding to this competency 

reflects a lack of knowledge about this topic. Also, reflecting this is 

the discrepancy that MSDS relates directly to "Explain proper 

handling of hazardous materials" and this was identified as a high 

priority inservice need. 
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7. Research should be conducted to determine if some of the areas such 

as "Teach electrical safety," "Explain proper handling of hazardous 

materials," and basic first aid could be more effectively taught in 

preservice education. 

8. Based on the findings, inservice education should be conducted in the 

general areas of fire safety, personal protective equipment, 

repiratory devices, and power tool safety. 

9. Further research should be conducted that addresses each safety area 

in a more detailed fashion. For example, a study should be 

conducted exclusively analyzing specific safety competencies in the 

area of horticulture. 
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April 1, 1996 

Dear Agricultural Science Teacher: 

In order to determine how we may better serve you, regarding in 
service instruction, we are conducting a survey that asks you for your 
input about laboratory safety. First, this simple survey inquires into 
your assessment of the importance of listed "Units and Topics of 
Instmction." Next, you are asked to make an assessment of your ability 
to instruct students in that area. Finally, you are given the opportunity 
to rate, according to your preference, different delivery methods of in 
service instruction. 

The information you provide is confidential. A code is included on the 
survey, but this is only for our mailing purposes. As we receive 
completed surveys, the code will be used to identify names for removal 
from the mailing list. Your name will not be associated with the content 
of the survey. 

You were selected from a random sample of Texas agricultural science 
teachers in Areas I, II, and IV. Please take a moment to complete this 
survey. A self-addressed stamped envelope is included for your 
convenience. 

If you have any questions in regards to the study, we would be more 
than happy to answer them. Please feel free to contact us at the above 
address or call us at (806) 742-2816. 

Thank you for your time and cooperation. 

Sincerely, 

Brent McDonald David E. Lawyer 
Research Assistant Associate Professor 

35 



APPENDIX B 

POSTCARD 
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t ' 
DearAg Science Teacher: 

This is just a reminder regarding the survey you received involving 
assessing inservice needs in laboratory safety. It is very important 
to the success of this study that you complete and return this survey. 
Please take just a minute to complete the survey^ 

If you have already returned the survey, 
please disregard this postcard and thank » ^ pj^^ 
you for your time and cooperation. ( Mechanics ^ ^ ^ science 

Sincerely, 

Brent McDonald 
Ulesearch Assistant 
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APPENDIX C 

SECOND ROUND COVER LETTER 
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April 30, 1996 

Dear Agricultural Science Teacher: 

I am using this second mailout as a reminder to you of how important it 
is for you to be a part of this study. This survey inquires into your 
perceptions of different safety practices in the agricultural sciences 
laboratories. Coupled with this rating is a personal assessment of your 
preparedness to instmct your students about the listed practices. This 
information is vital to the completion of my thesis, but more 
importantly this data can be used by the department to determine 
subjects for future inservice workshops and other methods of inservice 
delivery. 

The information you provide is confidential. A code is included on the 
survey, but this is only for my mailing purposes. As I receive 
completed surveys, the code will be used to identify names for removal 
from the mailing list. Your name will not be associated with the content 
of the survey. 

If you have any questions in regards to the study, I would be more than 
happy to answer them. Please feel free to contact me at the above 
address or call me at (806)742-2816. 

If you have already retumed your survey, please disregard this 
reminder. Your help is greatly appreciated. 

Sincerely, 

Brent McDonald 
Research Assistant 
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Laboratory Safety 

Assessing inservice needs in laboratory safety 

Brent McDonald 
Texas Tech University 
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INSERVICE NEEDS OF WEST TEXAS AGRICULTURAL SCIENCE 

TEACHERS IN AREAS I, II, AND IV BASED ON 

AGRISCIENCE LABORATORIES. 

BACKGROUND INFORMATION 

Degrees Held: From what institution: 

Number of years teaching: 

Age: 

Number of students enrolled in Agricultural Science courses: 

Number of Students working in AgScience laboratory: 

Number of students enrolled in your FFA chapter: 

Have you ever had any inservice training?: 
Topic: Where did you take them?: 
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Directions: 
After reading each item, circle the number under the heading 

'Importance'' which reflects the degree of importance that you place on 
each unit of instruction. Then circle the number under the heading "Abil
ity" which reflects your level of ability to teach each unit of instruction. 
(See example in shaded area below.) 

Units and Topics of Instruction 

Importance AbUitv 

2^ dO > >» C 

o « s o- cr 
&| § I 
^ (TO ^ w 

C» I CO 

9 I ^ 

liljfiliiliiiliiiiilHi 

.....iiiiliiiii 
iiiiiililiieiliiillii ?ii6i?ii 

^""W^^ 
•.^\ mm 

3 tn > > 
O » ^ O* 

^ ( ^ CP 

CD ] CD 

3 1 pJ 
CD ! CD 

CD 

The survey begins here: 

TEACHING SAFETY 

1 2 3 4 5 Administer safety exams 

1 2 3 4 5 Teach electrical safety 

1 2 3 4 5 Explain types/operation of fire 

extinguishers 

1 2 3 4 5 Explain fire emergency procedures 

1 2 3 4 5 Explain types and classes of fires 

1 2 3 4 5 Explain procedures in administering 
first aid 

1 2 3 4 5 Explain proper handling of hazardous 
materials 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 
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Units and Topics of Instruction 

Importance AbiUty 

3 GO > > C 

* (TO * * M 

Cb I A I CD CD 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

Explain use for & need of: 

a. dust goggles 

b. chemical/splash goggles 

c. safety spectacles without side 
shields 

d. safety spectacles with side 
shields 

e. plastic face shields (clear or 

tinted) 

f. chipping goggles 

g. welding helmet 

h. welding goggles 
i. OSHA standards for indus

trial safety glasses 

j . eyewash station procedures 

h. welding curtain or screen 

Explain proper restraint & handling 
of livestock 

' CD S 

3 -
CD 

OS <s 

1 2 3 4 5 Teach plumbing safety 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 
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Units and Topics of Instruction 

Importance 

25 tU > > G 

AbiUtv 

| 3 ^ CD 

CD 

I 
I 

CD M 

CD 

I 

I 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

Explain proper use of hand tools 

Explain proper use of power tools 

PRECAUTIONARY METHODS/ 
MANAGEMENT 

Complete accident report forms 

Create a clean-up schedule 

Properly mark hazardous areas 

Color code tools 
1 2 3 4 5 Color code shop 

1 2 3 4 5 Place fire extinguishers 

1 2 3 4 5 Administer artificial respiration/CPR 

1 2 3 4 5 Conduct laboratory safety inspections 

1 2 3 4 5 Proper posting of safety posters 

1 2 3 4 5 Use MSDS sheets 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

Cover sharp edges with guards 

Electrically ground power tools 

Properly dispose of oil 

Motivate students to be safe 

O CD < O* rf-
'-' g- CD O 3 

^ ( ^ <D W 

> ? :^ '^ 
CD 

< 
CD 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 
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Units and Topics of Instruction 

Importance AbUity 

Z tU > > G Q g, < o-

> CD 
< 
CD 

o 3 
•=̂  5 

CD w 

CD 

HI 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

3 CD > > W 

Hit 
3 t 

SAFETY DEVICES 
Properly use: 

a. mechanical filter respirator/dust 
mask 

CD 

9S 
p) 

CD 
I 
I 
I 

1 2 3 4 5 

b. chemical cartridge respirator/gas 1 2 3 4 5 
m£isk 

c. devices with self-contained 

air supply 

d. ventilation systems 

e. spray paint respirator 

f. dust/mist respirator 

g. dust collection systems 

Use fire blankets 

Maintain fire extinguishers 

Choose basic first aid materials 
Use protective measures for gears and 

moveable parts 

Properly set-up grinding wheels 

Adjust power tools 

Repair tools 

Change blades and belts 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 
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Inservice Delivery 
Rank the following methods of inservice delivery in the 

order that you most prefer to receive such delivery. The rankings 
should be from 1 to 5 or 6 (1 being the most preferred method). 

Workshop 

Graduate Course 

Community College Class 

. Video Tape 

. Distance Education 
(eg: TTVN) 

Other: 
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for being part of this study and 
completii^ this survey. Your re
sponses are greatly appreciated. 

Please return this survey to: 

Brent McDonald 
Texas Tech University 

Department of Agricultual Education 
and Communications 

PC Box 42131 
Lubbock, TX 79409-2131 
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PERMISSION TO COPY 

In presenting this thesis in partial fulfillment of the requirements for a 

master's degree at Texas Tech University or Texas Tech University Health Sciences 

Center, I agree that the Library and my major department shall make it freely 

available for research purposes. Permission to copy this thesis for scholarly 

purposes may be granted by the Director of the Library or my major professor. 

It is understood that any copying or publication of this thesis for financial gain 

shall not be allowed without my further written permission and that any user 

may be liable for copyright infringement. 

Agree (Permission is granted.) 

student's Signature Date / 

Disagree (Permission is not granted.) 

student's Signature Date 


