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ABSTRACT

The purpose of this study was to ascertain the levels of pollutants found in
Montana’s secondary agricultural education programs as well as the status of pollution
prevention education that was being taught. The study was guided by three questions;
what were the levels of pollutants that exited in Montana secondary agricultural
education programs, what was the level of pollution prevention education that was taught
in Montana secondary agricultural education programs, and what were the existing
barriers to implementing pollution prevention in Montana secondary agricultural
education programs?

A written survey was conducted with Montana’s 84 secondary agricultural
educators. The survey focused on seven content areas; demographics,
engines/automotive laboratories, metals/welding laboratories, greenhouse laboratories,
woods/construction laboratories, agronomy laboratories, and animal husbandry
laboratories.

The data was analyzed to provide an overview of Montana’s pollution prevention
and waste management status in agricultural education. Of the 84 agricultural educators
surveyed, a total of 68 useable surveys were returned for a response rate of 80.1%.

The results of this study provided new evidence about the state of pollution
prevention and waste management practices in Montana’s secondary agricultural
education programs



CHAPTER 1

THE PROBLEM

Introduction to the Problem

From the Kyoto Treaty governing worldwide policy to a simple recycling bin
located in the workplace break room, environmental concerns have existed as a part of
everyday life. Linking environmental concerns to agriculture was natural in looking at
this problem. Although industry was the common scapegoat for a rise in pollutants,
agriculture has given cause to be concerned about the world’s environmental issues.

The Pollution Prevention Act passed by the United States Congress in 1990
brought the notion of pollution prevention and education to the forefront of workplace
and industry agendas. Agricultural education programs, located in 7,242 secondary
schools across America and in 77 secondary schools in Montana, were a direct link
between hands-on environmental education and real-world practical application of skills
and methodology.

School administrator, writer, and former agricultural educator Robert Williams
noted in The Agricultural Education Magazine that an integrated approach was vital
when teaching about agriculture and environmental concerns.

If agricultural educators recognize these concerns and teach their students

how to develop solutions to these problems through the application of

scientific principles, then the students, the agricultural industry, and the
profession of agricultural education will all benefit (1993, p.5).
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Bass (2000) suggested that creating a direct link between agricultural education and
pollution prevention education could be considered a positive move for the field of
agriculture. However, preliminary research showed that what was taught in the area of
responsible environmental risk management and pollution prevention wasn’t always what

was modeled in the agriculture classroom and lab setting.

The Need for the Study

The importance of pollution prevention education was not a new or novel idea,
yet it was often overlooked in the struggle to meet everyday curriculum and academic
standards. Understanding the importance of pollution prevention education was easy but

finding curriculum for educators in agriculture was not.

Traditionally, pollution prevention education has been conducted in an
"end of pipe" style. Pollution prevention and/or waste minimization
assessments at a business with subsequent training and retraining of their
employees is needed in the United States. However, this type of training is
"end of pipe" pollution prevention education. To provide for the greatest
impact, pollution prevention education and training must be conducted at
the academic institutions that prepare students for the jobs of tomorrow
(Boon, 1997, p. 27).

Of the articles published in the Journal of Agricultural Education from 1986 to
2007, only 11 dealt with environmental issues. The need for coherent, well-defined
pollution prevention education research was not only relevant but also a necessity in the

nation’s secondary agricultural education programs.



In 1990, the Environmental Protection Agency (EPA) commented on the

importance of practicing and teaching pollution prevention in the educational setting.

Waste minimization awareness can be instilled and propagated by

educational institutions, so that today’s students and tomorrow’s

professionals can apply pollution prevention in their endeavors. Hence the

importance of instituting pollution prevention within research and

educational organizations cannot be overstated (Environmental Protection

Agency, 1990b, p. 1).
In addition, according to Bass agricultural educators’ role in pollution prevention and
waste management, “has not been examined well at all” (2000, p. 4). An additional call
for the importance of this study can be found in Radhakrishna and Xu’s 1997 work. The
authors reported that research on pollution prevention within the realm of agricultural
education was non-existent, and were simply listed as, “emerging topics or other” (p. 62)
when suggested as a teaching discipline within agricultural education. Since
Radhakrishna and Xu’s 1997 work, only two articles in the Journal of Agricultural
Education have been associated with environmental issues. Nordstrom, Richards, Wilson,
Coe, Fivek, and Brown (2000) of The Pennsylvania State University published an article
relating to student attitudes about natural resource use and Cox, Lawver, Baker, and
Doerfert (2004) of Texas Tech University published an article examining critical water

and environmental related curriculum needs as perceived by agricultural educators within

in the Ogallala Aquifer.



One can start to grasp the importance of this research and how it related to
agricultural education by simply looking at the facts as stated in the EPA’s 1990 bulletin

on pollution prevention in research and educational institutions.

1) The oil from a single oil change can render 1 million gallons of water
unusable for human consumption;

2) Oil concentrations as small as 50ppm in a sewage treatment system can
ruin the treatment process;

3) Oil concentrations as low as 310ppm can cause serious long-term effects

to freshwater fish (Environmental Protection Agency, 19903, p. 4).

Since there was a link between what was modeled in the agricultural education laboratory
facility and what was practiced at home by students (Phipps & Osborne, 1988 and Talbert,
Vaughn, Croom, & Lee, 2007), it was imperative to examine the connection between the
environmental risk and pollution management instruction and instructor behaviors and
habits within the focused area. Through the study the question was asked, what are the
factors and operations that influence pollution prevention and waste management in

Montana secondary agricultural education programs?

Statement of Purpose

The purpose of this study was to examine and determine the practices and
behaviors directly affecting pollution and environmental risk in Montana’s secondary

agricultural education laboratories. Secondly, a comprehensive overview of the exact
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amount of useable and unusable chemicals was generated through the study period
helping to define problem areas of concern in each specific laboratory. This purpose

specified three objectives.

Objectives

1. Determine the levels of pollutants that existed in Montana secondary
agricultural education programs;

2. Identify the level pollution prevention education that was taught in
Montana secondary agricultural education programs;

3. Determine the existing barriers to implementing pollution prevention

in Montana secondary agricultural education classrooms.

The Limitations

The following limitations existed for this study:
I. The survey population was limited to agricultural educators in
Montana employed in the 2006-2007 school year.
ii. Survey respondents were trusted to accurately report pollutants found in

their agricultural education programs.

The Assumptions

I. Environmental risks were inherent in the agricultural education lab

setting.
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ii. Agricultural education facilities were not in compliance with
pollution prevention standards and agricultural education instructors did

not always follow pollution prevention best practices.

The Definition of Terms

Waste — unusable or by-product materials generated in a production process (Cerrato,
2001).

Used Chemicals — products that have been used and/or stored in an unsealed container.
Pollution Prevention — engaging in efforts or activities that make a conscious or
considerable effort to lessen the effects of environmental pollutants and risks (Theodore
& McGuinn, 1992).

Waste Management — methods of recycling or disposing of waste and surplus materials
after they are no longer of useful means (Wilson, 1981).

Environmental issues/concerns — pollutants and natural risks generated within agriculture
and agricultural education with scientifically valid problems for potential problems for

the natural environment.



CHAPTER 2

THE REVIEW OF LITERATURE

Aside from Bass’ work in 2000 there was limited research available on pollution
prevention, waste management, and environmental risk factors in secondary agricultural
education programs. Paulter (1971) noted that teachers of laboratory-based classes
required more organization and management procedures than those educators of non-
laboratory classrooms. Studies have been conducted on the competencies related to
agricultural education mechanics laboratory student performance, yet the field lacks
research in agricultural education laboratory management outside of the mechanics

laboratory and especially in management of pollutants.

Jewell (1987) reported that proper organization of an agricultural education
program’s laboratory space was the subject which North Carolina school administrators
most frequently cited as being deficient in the performance of their agriculture teachers.
Foster and Riesenberg (1985) found that high school administrators in Idaho rated
laboratory organization as a high indicator of overall agricultural education program
quality. These examples of research are relevant to this study as they quantified and
placed levels of importance on various factors within the agricultural education
laboratory facilities.

Volumes of text have been researched and written regarding pollution in
agriculture and there was research linking what was taught in the agricultural education

laboratory to skills practiced by students. The review of literature included six areas: (a)
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environmental risk — risk management, (b) pollution control, (c) pollution education, (d)
pollution in agricultural education, (e) Occupational Standards Health Administration
(OSHA) and other regulatory standards for schools and agricultural education programs,
and, (f) pollution prevention in school-based, non agricultural education laboratory

settings.

Environmental Risk — Risk Management

Environmental risk encompasses the notion that, with the forward progression of
technology and mankind, the environment is unduly exposed to increasingly greater
harmful risks caused by man. In agriculture, these risks have been the topic of debate for
the majority of the past century (Loehr, 1977). Unfortunately for agriculture, more was
expected from the industry while the industry faced declining land availability and fewer
operators in the field (United States Department of Agriculture Natural Resources
Conservation Service, 2003). Greater environmental risk caused by the increasing
expectations of output in the industry of agriculture was all but inherent. These increased
expectations must be dealt with in a matter that continues agricultural production while
ensuring environmental safeguards (Romstad, 2004). Environmental risk was too often
ignored because it wasn’t readily observed. It was easy to disregard because it is often

put off as a “down the road” type of a problem (Wilson, 1981).
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Pollution Control

Pollution control was the idea that pollutants, in a variety of forms, will continue
to exist. Control of these pollutants can be achieved through education and management
(Press & Mazmanian, 2006). Enhancement of environmental quality in all sectors of
industry and life was an accepted national goal under these premises. Raymond Loehr,

noted environmental engineer at Cornell University, made the following observation.

The quantity of wastes generated by agriculture and specific
environmental problems that have resulted from agriculture operations
have illustrated that greater emphasis must be given to the management of
agriculture residues and by-products (Loehr, 1977, p. xi).

Ongoing research in the field of pollution in agriculture has come with great debate as the
world’s population has increased a demand for more food has been seen. This has
resulted in increased environmental degradation at the expense of food production (Loehr,

1977).

Shortle and Griffin made an interesting note that, “agriculture is a major cause of
water quality pollution” (2001, p. xi). These noted agricultural economics researchers
found that even in large industrialized countries major pollution issues existed in spite of
financial persuasions provided to producers to diminish their output of agricultural

pollutants.
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Press and Mazmanian (2006) cited a need for increased governmental
enforcement in working with business and industry for effective pollution control. Press
and Mazmanian’s research indicated an increase in successful pollution control when
government entities imposed prescribed environmental regulations. The researchers
reported that these regulations were effective when working with business and industry to
find flexible methods that saved the industry and agricultural operator time and money.
Further education was found to be a direct link to increased environmental consciousness
and responsibility exhibited by those in industry. Ballantyne, Connell, and Fein (1998)
reported that students taught environmental responsibility concepts were the catalysts for
environmental change in various industry settings outside the classroom. This Australian
study reported students more readily accepted environmental education and helped adapt

their studies at school to their home environment.

Pollution Education

Pollution education, outside the context of environmental education, was a field
within itself. In addition to government standards and market incentives, education about
pollution was recognized as one of three main components designed to lessen pollution
within agriculture (Ribaudo, Horan, & Smith, 1999). Education about pollution was an
emerging technique, introduced in the 1970s, as a first step in reducing pollution risks
(Theodore & McGuinn, 1992). In the realm of agriculture and agricultural education
Ribaudo et al. also stated, “Education is a popular approach to affecting agricultural

practices for a number of reasons. It is less costly to implement than a cost share
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program, and is easier to execute” (1999, p. 332). Additionally, other researchers
reported that education can be effective in getting agricultural producers to adopt

environmentally friendly practices (Bosch, Cook, & Fuglie, 1995).

Pollution in Agricultural Education

It was widely accepted that pollutants do exist in the agricultural mechanics,
agronomy, woods/construction, metals/welding, greenhouse, and animal husbandry
laboratories within secondary agricultural education programs. Bass reported a wide
variety of common automotive and agricultural pollutants existed in Montana agricultural
education laboratories (2000). Laboratories were vital for student learning and retention
of knowledge within agricultural education (Roberts, 1971, Phipps & Osborne, 1988,
Newcomb, McCracken, Warmbrod, & Whittington, 2004, and Talbert, et al., 2007).

Bass discovered six key laboratory program areas existed in Montana, each with their
own pollutants. These included; automotive labs, woods/construction labs, greenhouses,

agronomy plots, animal husbandry farms, and metals/welding labs (Bass, 2000).

Agricultural education program laboratories were essential to the accepted
problem solving approach found within agriculture. Roberts (1971) stated that most
problems in agriculture lend themselves to study and experimentation within careful
educational settings. This was the ideal setting for hands-on learning and increased
retention of knowledge. Unfortunately, these settings were closely associated with the
agricultural sources that generated many of the common pollutants found in the general

agricultural sector and naturally had the potential to be stymied by the same problems
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discussed earlier in this review of literature. For example, laboratories in agricultural
education were best designed to mimic their real-world counterparts (Roberts, 1971).
Animal husbandry and agronomy settings had the potential to generate similar
environmental risks and pollutants as did full scale operations. Learning laboratories
such as engines/automotive laboratories were important to effective agricultural
education (Roberts, 1971 and Phipps & Osborne, 1988), but they also generated waste

(Herren & Cooper, 2002).

Comprehensive studies of agricultural education mechanics laboratories have
been performed to analyze the competencies and factors associated with properly run
facilities. Some of the findings in this research were applicable to this study. Johnson
and Schumacher in 1989 reported that the number two competency identified by the
nation’s agricultural education mechanics specialists was the proper storage and safety of
hazardous laboratory chemicals. The maintenance of healthy environmental conditions
ranked twelfth in Johnson and Schumacher’s findings out of 50 concerns. Both of these
findings supported the challenge of pollutant and environmental risk issues within the

agricultural education laboratory facility.

Of equal importance was Ullrich, Hubert, Murphy, Lindner, and Nalbone’s,
(2001) conclusions of their study that looked at 100 agricultural educators and their
programs in Texas. Ullrich et al. set out to examine the status of safety within

agricultural mechanics programs in Texas. From the data they concluded,
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These (mechanics, greenhouse, agronomy, and animal science) laboratory
settings bring with them additional requirements for safety instruction in
chemical handling and biological containment. Given the importance of
the role, it was disappointing to find the secondary education programs
surveyed here lacked a focus on safety and safety education and teachers
generally did not seek safety related training from business and industry

sources (2001, p. 303).

Dyer and Andreasen’s study of safety issues in agricultural education
laboratories also drew concerns regarding the lack of agricultural mechanics
laboratory safety issues. These researchers synthesized existing research about
laboratory safety issues in agricultural education and noted that, “generally,
teachers appear to be remiss both in their knowledge of local, state, and national
safety laws and in their performance in providing a safe environment for
themselves and their students” (1999, p. 50). Dyer and Andreasen’s research
acknowledged a link between existing risks in agricultural education laboratories

including chemicals and waste products and potential safety issues for students

and instructors.

OSHA Standards for Pollution in Agricultural Education

Researchers have acknowledged a need for agricultural education laboratories and
their accompanying pollutants. With this understanding the question was raised as to

what was acceptable in terms of pollutants in the educational setting. Indoor air quality

was a concern in all non-industrial environments (Spengler, Hallowell, Moschandreas, &

Fanger, 1982). The United States EPA established National Ambient Air Quality
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Standards for the general population and public facilities (Parsons, 1997 and School
Safety, n.d.). In educational facilities these standards were higher and did relate to air
pollutants found in agricultural education laboratory facilities and their ventilation rates.
“ASHRAE (American Society of Heating Refrigeration and Air Conditioning Engineers)
Standard 62-1999 recommended the following in their standards guide for air ventilation.

A minimum ventilation rate of 15 cubic feet per minute (cfm) per person

for classrooms is needed. Given typical occupant density of 33 persons

per 1000 square feet and a ceiling height of 10 feet, the current ASHRAE

standard would require an air exchange rate of about 3 air changes per

hour (ACH) for a classroom.” (Daisey, Angell, & Apte, 2003).

This ASHRAE standard was important to note because the congruent standard for other
public buildings is between 0.5 and 1.0 air changes per hour (Parsons, 1997). The EPA
recognized that pollution control and air quality was an issue in agricultural education
laboratories. In fact, agricultural education labs have been identified as producing
hazardous waste in teaching activities (Environmental Protection Agency, 1990).

As for solid wastes, Babin and McCann (1992) recognized that schools often
unknowingly create waste in the production of art, shop, and other projects outside the
realm of experiments in scientific laboratories. This work was important to note since
most studies in the educational arena focus directly on the environmental risks found in

biology and chemistry labs (Bass, 2000).
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Pollution Prevention in School Based,
Non Agricultural Education Laboratory Settings

Pollution prevention in the realm of green chemistry and responsible
environmental practices, “has evolved from its roots in academic research to become a
mainstream practice supported by academia, industry, and government” (Hjeresen, Schutt,
& Boese, 2000). Green chemistry is the, “use of chemistry for pollution prevention.
More specifically, (green chemistry is) the design of chemical products and processes
that reduce or eliminate the use or generation of hazardous substances” (Environmental
Protection Agency, 2002a). The EPA and the United States Department of Education
recognized that schools generate pollutants through laboratory experimentation and
educational processes. In fact, the EPA along with the Office of the President of the
United States have offered monetary awards to students and teachers through the
Presidential Green Chemistry Award (Environmental Protection Agency, 2003) in an
effort to promote green chemistry and environmental stewardship in the
classroom/laboratory environment.

As far back as 1985, the American Chemical Society (ACS) recognized the risk
associated with educational laboratory chemicals and experiments (Ashbrook &
Reinhardt, 1985). Ashbrook and Reinhardt in the ACS’s Environmental Scientific
Technology Journal stated, “the wastes (generated in academia laboratory settings)

consist of nearly every hazardous chemical listed by EPA, including hydrochloric acid,
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methanol, polychlorinated biphenyls (PCBs), and newly synthesized compounds of
unknown toxicity. Moreover, their composition changes with each new research project
and experiment” (1985, p. 1150). The recognition of this environmental concern over 20
years ago has resulted in successful practices implemented to curb school laboratory
generated pollutants.

The EPA has developed and implemented curriculum for teachers of chemical
and biological sciences. This curriculum has reduced school generated pollutants and the
use of environmentally degrading chemicals when there is an equally suitable, less
degrading, chemical available for experimentation purposes (Environmental Protection
Agency, 2002b). This tied to Bass’ findings that green chemistry and measures of
pollution prevention are found in classroom settings in the traditional sciences, but lack in
agricultural education laboratory settings (2000, p. 9).

According to Bass, standard science education in chemistry and biology, “has
begun to recognize the need to control wastes that resulted from the educational process
of conducting laboratory experiments and demonstrations” (2000, p. 2). This recognized
need must be transferred to agricultural education laboratories. Even though activities in
the laboratory setting lack the frequency and intensity of those mimicked in industry, the
same caution, methods, and practices must be exercised in dealing with pollutants and
environmental risks. Ultimately, the deficiencies in laboratory pollution prevention that
Bass noted were relevant to this study. Research and the development of best
management practices were needed in agricultural mechanics laboratories, greenhouses,

and farm/field plots (Bass, 2000, p. 50).
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CHAPTER 3

METHODOLOGY

The following methods were used to meet the objectives of this study. They were
described within this chapter in four sections: (a) population description, (b) instrument

design, (c) data collection methods, and (d) data analysis procedures.

Data was collected to make determinations about the practices of Montana’s
agricultural educators in regard to pollution prevention practices and their perceptions
and knowledge of environmental risk factors associated with their agricultural education

laboratories.

Population Description

Potential study participants were identified through the Directory of Montana
Agricultural Educators, maintained by the Montana State FFA Center for Agricultural
Education Office at Montana State University (Appendix I). At the time of the study, the
directory listed 84 teachers of agricultural education in Montana. Of those 84, three were
faculty at a single program and 10 were members of two-teacher programs, which
resulted in 77 individual agricultural education programs around the state. All instructors
of agricultural education were contacted for participation in the study. Each teacher was
instructed to answer the questions specifically as they pertained to his/her teaching
assignment. This helped eliminate overlap of data from multi-teacher programs. The

need to limit the study was defined as follows:
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1. Those instructors employed as agricultural educators in Montana

secondary schools in the school year 2006-2007:

2. Those instructors listed inclusively in the Directory of Montana

Agricultural Education Programs updated in the fall of 2006.

Instrument Design

The survey was heavily weighted with questions from which respondents could
select an answer from a group of choices (see Survey, Appendix E). Most commonly,
choices for answers were limited to four selections in all areas except for demographics.
The survey was divided into seven categories: general information/demographics, engine
and automotive laboratories, metals and welding laboratories, greenhouse laboratories,
woods and construction laboratories, agronomy-based farm laboratories, and animal
husbandry-based farm laboratories. All participating respondents were asked to complete
the general information/demographics section and any subsequent sections that pertained

to their direct teaching assignment.

The survey was constructed with a combination of multiple choice questions and
open-ended questions. Question format was chosen based on the appropriateness for the

type of answer possibilities and to maintain the highest level of instrument validity.

The survey was reviewed by a panel of experts at Montana State University

consisting of agricultural education faculty and personnel from the Montana State
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University Extension Office for Housing and Environmental Health who provided expert
validation. This panel made recommendations and corrections to ensure a useable and
balanced instrument was administered to the participants. After approval by the panel at
Montana State University, the survey instrument was approved by the Montana State

University Institutional Review Board on October 11, 2006 (Appendix A).

A pilot study consisting of agricultural educators in California and North Dakota
was conducted to provide validity and reliability for the survey instrument. In all, 15 out-
of-state agricultural educators were administered the pilot survey (see appendix F).
Twelve (80%) teachers returned the instrument completed with commentary and

suggestions.

Data Collection Methods

The data for this study was collected using a mailed and personally distributed
survey instrument. The following distribution timeline was developed and adhered to

during the collection process.

1. October 19, 2006 — survey consent read to attendants at the Montana
Association of Agricultural Educators (MAAE) Fall Conference and survey

distributed (Appendix B);

2. November 4, 2006 — survey consent read and survey distributed to educators

who were present at Montana State University Ag Days who were not present at
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the MAAE Fall Conference;

3. November 13, 2006 — cover and consent letter, along with the survey, sent out
to all educators missed in the previous two distribution attempts (Appendix C);
4. December 1, 2006 — late response email reminder sent via the state’s MetNet

electronic list serve for agricultural educators (Appendix G).

As previously stated, a total of 84 surveys were distributed to agricultural
educators across the state of Montana. A cover letter and consent form accompanied
each mailed survey instrument while the consent statement was read aloud to those
educators approached in person which gave them the option to decline participation.
Mailed surveys were distributed with a self-addressed return envelope. Postage was not

affixed to this envelope.

Data from returned surveys was entered into Microsoft Excel. Comments and
answers to open ended questions were typed in Microsoft Word and can be seen in

Appendix H.

A final response rate of 83.3% (70 of 84 surveys) was obtained. For data analysis
purposes, a useable response rate of 80.1%, (68 of 84) possible responses was used in this
study due to the fact that two of the returned surveys were unusable due to the respondent
incompletely filling out the survey. As Gravetter and Wallnau (2006) pointed out, there

is no desirable method for dealing with missing data.
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Because the survey was divided into specific sections for each laboratory area,
respondents were instructed to only complete the section(s) that applied to their teaching
assignments. This resulted in an expected outcome of fewer than the entire 68
respondents filling out all sections in the survey. Therefore, the total number of
responses for each section varied from nine to 62 depending on the laboratory area. This
variance was reflected in the frequency total for each question in each table and figure.
Percentages listed in each table were then directly proportionate to the frequency total of

the respective table.

Eighty-four surveys were distributed by mail and in person to the agricultural
educators identified in the Directory of Montana Agricultural Educators provided by the
Montana State FFA Office. Two requests for an additional copy of the survey were made
due to the respondent misplacing the original survey. All surveys were assumed to be
properly delivered as none were returned due to problems with the United States Postal

Service.

Table 1 showed the return rate of the surveys over the survey distribution period
during the fall of 2006. Surveys were initially distributed at the MAAE Fall Conference
business meeting on October 19, 2006 where 40 surveys were completed and returned in
person to the researcher for an initial response rate of 47.6%. Some of the agricultural
education instructors from around the state were in Bozeman November 4-5, 2006 for
MSU Ag Days. At MSU Ag Days the researcher reminded the instructors, in person, of

the survey. This resulted in the return of five survey instruments or 6.0% of the total
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responses. Respondents participating in the study were read the consent information

included in Appendix D and voluntarily signed their consent accordingly.

On November 13, 2006, all remaining non-respondent agricultural educators were
mailed a copy of the survey instrument (Appendix E), cover letter (Appendix C), consent
form (Appendix D), and self addressed return envelope. This mailing resulted in 17
surveys being submitted or 20.2% of the total overall submission percentage. On
December 1, 2006, an e-mail reminder (Appendix G) was sent via the state’s MetNet list-
serve. This late response e-mail reminder resulted in a eight surveys being submitted or
9.5% of the total. Overall, 70 of 84 surveys were submitted (83.3%) by agricultural

educators in Montana.

Table 1. Survey responses over time.

Date N Returned Percent
At MAAE Fall Conference October 19, 2006 84 40 47.6
After MSU Ag Days Reminder November 4, 2006 - 5 6.0
After reminder e-mail via MetNet November 13, 2006 -- 17 20.2
After late response date December 1, 2006 -- 8 9.5
Total 70* 83.3

* Two of the 70 surveys were not useable for the purposes of this study.

Data Analysis Procedures

All data was analyzed using Microsoft Excel and SPSS statistical software. Early
and late respondents were evaluated for statistical differences using an independent
samples t-test. Gravetter and Wallnau (2006) noted that an independent samples t-test

with an alpha level of .05 is a desirable means of either rejecting or accepting a null
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hypothesis for statistical differences between early and late responders using selected
data. For this study, the hypothesis stated that there would be no significant statistical
difference between early and late respondents when analyzing their responses to
questions regarding their past exposure to pollution prevention and environmental risk
management education. Nominal data questions in the survey were not used for this test
because differences were expected in respondents’ quantities and types of chemicals

found in their laboratories.

When analyzing eight of the earliest respondents and the eight late respondents,
60 answers were used to calculate results from an independent samples t-test. After
establishing an alpha level of .05, a t result of -1.172 and a two-tailed probability of .245
was calculated. Both of these figures fell well within the acceptable levels of -1.96 to
1.96 for the t-test result and the two tailed probability of .245 was well above the alpha
level of .05 indicating that the hypothesis could be accepted; therefore, early and late

respondent’s results were combined together for analytical purposes.
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CHAPTER 4

RESULTS OF THE STUDY

This study focused on the three major objectives outlined in Chapter I; identifying
the exact pollutants and their quantities found in Montana agricultural education
programs, uncovering the current status of pollution prevention that is being taught in
Montana agricultural education programs, and naming and identifying barriers that
prevent pollution prevention implementation in Montana agricultural education
classrooms and laboratories. The data from the study were divided into seven sections:
1) Demographics, 2) Engine and automotive laboratories, 3) Metals/welding laboratories,
4) Greenhouse laboratories, 5) Woods and construction laboratories, 6) Agronomy-based

farm laboratories, and 7) Animal husbandry-based farm laboratories.

Demographic Data

Figure 1 represented the school size of respondents’ programs. Schools sizes
were based on 2006-2007 Montana High School Association (MHSA) guidelines. The
MHSA defined schools based on the following classifications: Class AA 826+ students,
Class A 340-825 students, Class B 120-339 students, and Class C 1-119 students. Four
respondents taught in Class AA schools (5.9%), eight educators taught in Class A schools
(11.8%), 22 respondents taught in Class B programs (32.4%), and the largest group of

respondents, 33, taught in Class C schools (48.5%).
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O AA n=4
49.3% 6.0% 1199
B AN=8
BB n=22
32.8%
O C n=33

Figure 1. MHSA class size school representation of survey respondents.

Gender of respondents was reported in Table 2. This table showed the frequency
of all respondents by gender. Response percentages were nearly equal with 20 of 24
(83.3%) female agricultural educators responding and 48 of 60 (80.0%) of male

agricultural educators responding to the survey.

Table 2. Survey respondents by gender.

Gender Frequency Percent of n N Percent of N
Female 20 29.4 24 83.3
Male 48 70.6 60 80.0
Total 68 100.0 84 80.1

The age distribution of survey respondents was depicted in Figure 2. The
majority of respondents were age 50 years or younger with almost an equal distribution
between respondents aged 21-35 (41.2%) and respondents between the ages of 35-50
(38.2%). Rounding out the age distribution were 13 (19.1%) respondents between the

ages of 51-65 and one respondent was over 65 (1.5%) years of age.
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Age group (years)
0 21-35n=28
19.1% 1.5%
A% _
41.2% W 36-50 n=26
@ 51-65 n=13
0,
38.2% 0 65+ n=1

Figure 2. Age group distribution of survey respondents.

Figure 3 represented the highest college degree earned of all survey respondents.
The overwhelming majority of respondents, 56 (82.4%) held at least bachelor’s degree
whereas 12 (17.6%) held at least master’s degree. No survey respondents held a

doctorate degree.

O Bachelors degree

176%  0.0% =56

B Masters degree
n=12

82.4% @ Doctorate degree
n=0

Figure 3. Educational level of survey respondents.

Community population size of survey respondents was found in Table 3.

Respondents were asked to define their community in which they taught based upon their



27

own estimation using year 2000 U.S. Census data. The majority of respondents (58.8%)
taught agricultural education in communities of fewer than 2,000 people. Eleven (16.2%)
were instructors in a community of 1-200 persons. Eleven (16.2%) taught in
communities of 201-500 people. In communities of 501-1,000 people, six respondents
(8.8%) taught agricultural education. Twelve respondents (17.6%) were instructors in
communities of 1,001-2,000 people and the largest sector of respondents 13 (19.1%),
taught in towns of 2,001-4,000 people. Six respondents (8.8%) categorized their
community size as 4,001-6,000 people and three respondents (4.4%) listed their
community size as 6,000-10,000 people. Finally, four respondents (5.9%) listed a
community of 10,000+ as the size of city in which they were an agricultural education

instructor. Two (2.9%) respondents provided no response.

Table 3. Respondents’ community population in which they teach agricultural education.

Estimated population Frequency Percent
1-200 11 16.2
201-500 11 16.2
501-1,000 6 8.8
1,001-2,000 12 17.6
2,001-4000 13 19.1
4,001-6000 6 8.8
6,000-10,000 3 4.4
10,000+ 4 5.9
No Response 2 3.0
Total 68 100.0

Respondents were asked to list their years of public school teaching as shown in

Table 4. The majority of respondents, 36 (52.9%), had taught ten years or less. Thirty
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respondents equally listed their teaching experience between, 11-20 (22.1%) years of
experience and 21-30 (22.1%) years of teaching experience. One respondent (1.5%) had
between 31-40 years of teaching and another single respondent (1.5%) had over 41 years

of teaching experience.

Table 4. Years of teaching experience of respondents.

Years of experience Frequency Percent
0to 10 36 52.8
11to0 20 15 22.1
211030 15 22.1
31to40 1 15
41+ 1 15
Total 68 100.0

Table 5 data showed the occurrence of pollution prevention and waste
management training related to agricultural education as received by respondents during
their collegiate careers. Ten survey respondents (14.7%) indicated that they had received
some pollution prevention training while in college whereas 85.3% (n=58) received no

pollution prevention training in college.

Collegiate level waste management training offered similar data to that of
collegiate pollution prevention training. Fourteen (20.6%) respondents indicated they

received waste management training in college whereas 79.4% (n=54) had not.
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Table 5. Collegiate level pollution prevention and waste management training of
respondents.

Pollution prevention training in Waste management training in
college college
Frequency Percent Frequency Percent
Yes 10 14.7 14 20.6
No 58 85.3 54 79.4
Total 68 100.0 68 100.0

Table 6 followed the theme outlined in Table 5. Survey respondents were asked
to indicate any professional in-service pollution prevention and waste management
training they had received in their careers as agricultural educators. Sixteen (23.5%) had
received some in-service pollution prevention training while one more respondent
(25.0%) had received some in-service waste management training. The majority of
respondents 76.5% (n=52) had never received any in-service pollution prevention
training whereas 75.0% (n=51) had never received any in-service waste management

training.

Table 6. Professional in-service pollution prevention and waste management training of
respondents.

In-service pollution prevention In-service waste management
training training
Frequency Percent Frequency Percent
Yes 16 23.5 17 25.0
No 52 76.5 51 75.0

Total 68 100.0 68 100.0
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Respondents’ frequency of laboratory areas and their type was reported in Table 7.
A total of 223 teaching laboratories were maintained by 68 survey respondents. Each
agricultural educator maintained approximately three (M=3.28) laboratory teaching
facilities. The most common laboratory was the metals/welding space with 91.2%
(n=62) of educators reported utilizing this laboratory. Following was the
woods/construction laboratory space with 57 teachers (83.3%). Ranked third was the
engines/automotive laboratory with 76.5% (n=52) of teachers who taught in this space.
The second half of the laboratory spaces were greenhouses with 30 (44.1%) respondents,
animal husbandry laboratories with 13 (19.1%) educators, and agronomy laboratories

with nine (13.2%) respondents.

Table 7. Type of agricultural education laboratory and frequency of respondents.

Type of laboratory program Frequency N Percent

Engine/automotive 52 68 76.5
Metals/welding 62 -- 91.2
Greenhouse 30 - 44.1
Woods/construction 57 -- 83.8
Agronomy 9 -- 13.2
Animal husbandry 13 -- 19.1
Total 223 N/A N/A

Survey respondents were asked to provide the exact number of students they
taught in their agricultural education classes and the exact number of those students who
were instructed in one of the six designated agricultural education laboratory settings.

Respondents indicated a total of 3,484 students were in their agricultural education
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classes each day while 3,243 student (93.1%) were exposed to laboratory-based

instruction sometime during their course of instruction. Figure 4 illustrated this data.

3,484
3,243
Students in Students in
agricultural laboratory settings
education

Figure 4. Unduplicated students in agricultural education and in agricultural education
laboratory settings.

Table 8 showed respondents’ interest in further training and education in pollution
prevention and waste management for agricultural education. Almost half, 33 (48.5%)
respondents, indicated they would take part in training offered at the Summer Update
Conference of the MAAE. Twelve (17.6%) respondents noted they would only attend
training if it were offered no more than two hours from their agricultural education
program. Eleven (16.2%) respondents indicated they would only attend a training if it
was free whereas one (1.5%) respondent noted that he/she would agree to attend a

training if it were offered for less than $100. Five (7.4%) respondents would only attend a
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training if Montana Office of Public Instruction renewal credits were offered whereas six

(8.8%) indicated they would not attend a training under any of the above circumstances.

Table 8. Respondents’ training and venue options for pollution prevention and waste
management education.

Training options and venue Frequency Percent
Offered at MAAE Summer Update Conference 33 48.5
Offered no more than two hours from home program 12 17.6
Only if the training was free 11 16.2
Only if the training was less than $100 1 15
Only if renewal credits were offered 5 7.4
Would not attend under any of the given circumstances 6 8.8
Total 68 100.0

Engine/Automotive Laboratories

Fifty-two respondents answered this portion of the survey. Respondents were
asked to list the volume, in gallons, of new and open/used chemicals they maintained in
their engine and automotive laboratories on a consistent basis. In total 1,019 gallons of
new chemicals were identified while 1,385 gallons of used/open chemicals were
acknowledged. Engine oil led all other new automotive chemicals with 247.5 (24.3%)
gallons of new oil in laboratories and 960 (69.3%) gallons of used/open oil present in
laboratory space. Other chemicals were as follows: fifty-two and one fourth (5.1%)
gallons of new and 56 (4.0%) gallons of used/open transmission fluid, seventy-two

(7.1%) gallons of new and 102 (7.4%) gallons of used/open antifreeze, twenty and one
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fourth (2.0%) gallons of new and six and three quarters (0.5%) gallons of used/open

brake fluids, one hundred and eighty seven (18.3%) gallons of diesel/gasoline and 95

(6.9%) of used/open diesel/gasoline, four hundred forty and one half (43.2%) gallons of

new and 165 (11.9%) gallons of used/open engine cleaning solvents. No volume of

refrigerants, new or used/open, were reported. Table 9 summarized the data.

Table 9. Quantity of chemicals found in respondents’ engines/automotive laboratories.

Chemical New Percentage of total Used/open Percentage of
volume new chemicals volume total used/open
(gallons) found in the (gallons)  chemicals found
laboratory in the laboratory
Qil 247.50 24.3 960.00 69.3
Transmission fluid 52.25 51 56.00 4.0
Antifreeze 72.00 7.1 102.00 7.4
Refrigerants 0.00 0.0 0.00 0.0
Brake fluid 20.25 2.0 6.75 0.5
Diesel/Gasoline 187.00 18.3 95.00 6.9
Engine cleaning 440.50 43.2 165.00 11.9
solvents
Total 1,019.00 100.0 1,385.75 100.0

Respondents of this section were asked to disclose the length of time that they

stored the used/open chemicals listed in Table 9 in their engines/automotive laboratory

teaching space. Figure 5 illustrated the responses to this question. The majority of

respondents stored used/open chemicals over one semester. Seventeen (32.7%) stored

the chemicals at least one school semester, 13 (25.0%) stored chemicals for at least one

year, and 14 (26.9%) stored engines/automotive chemicals in their laboratories for over

one year. Three (5.8%) respondents kept used/open chemicals no more than one week
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while another three (5.8%) respondents kept the chemicals no more than one month.

Two (3.8%) respondents to this section did not answer this question.

18
16
c 14
©
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23
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One week One month ne One year Over one
semester year response

Figure 5. Length of time used/open chemicals were stored in engines/automotive
laboratory spaces by respondents.

Related to stored chemicals in respondents’ engines/automotive space was a
question asked if all chemicals in this laboratory space were stored in their original
containers. Figure 6 showed that results were almost split equally with 27 (51.9%) of
respondents who stored chemicals only in their original containers and 25 (48.1%) of
respondents who stored all engines/automotive chemicals in containers other than the

original.
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O Yes n=27

48.1%

B No n=25
51.9%

Figure 6. Occurrence of respondents who stored engines/automotive chemicals in their
original containers.

Respondents in this section were asked to indicate if they had recycling options
for engines/automotive waste chemicals in their communities. Fewer than half, 42.3%
(n=22) had recycling options while 29 (55.8%) respondents indicated they did not have
any engines/automotive chemical recycling options in their communities. One (1.9%)

respondent did not answer.

Of the 22 respondents who indicated that they did have engines/automotive
chemical recycling options in their communities, 17 (77.3%) claimed they utilized
recycling opportunities regularly whereas two (9.1%) did not use their available recycling
options. Three (13.6%) respondents did not answer this question. Data for community

recycling options and usage of these options was delineated in Table 10.
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Table 10. Respondents’ community recycling options for engines/automotive chemicals
and their usage.

Recycling options in the Use of recycling option in the
community community when available to
respondents
Frequency Percent Frequency Percent

Yes 22 42.3 17 77.3
No 29 55.8 2 9.1
No response 1 1.9 3 13.6
Total 52 100.0 22 100.0

In relation to recycling options and opportunities, each respondent was asked to
categorize the distance in miles to their nearest recycling center. Five (9.6%) respondents
were within one mile while three (5.8%) were one to five miles from a recycling center.
Seven (13.5%) respondents had to travel between six and twenty miles whereas 16
(30.8%) respondents were between 21 and 50 miles to the nearest recycling center. The
largest sector of respondents, 38.5% (n=20) had to travel 51 or more miles to recycle
wastes generated in their engine/automotive laboratories. One (1.9%) respondent did not

answer this question. The data for this question were outlined in Table 11.
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Table 11. Respondents’ distance to engines/automotive waste recycling centers.

Distance to recycling center Frequency Percent
0-1 mile 5 9.6
1-5 miles 3 5.8
6-20 miles 7 135
21-50 miles 16 30.8
Over 51 miles 20 38.5
Non response 1 1.8
Total 52 100.0

Respondents with engines/automotive laboratories were asked if they had a spill
containment structure in their facility. Thirty-one (56.9%) responded in the affirmative
while 21 (40.4%) indicated they did not have floor spill containment structure. Of the 31
respondents who had such a structure, 13 (41.9%) had the containment structure
serviced/cleaned at least once every school year. One (3.2%) educator had this structure
cleaned/serviced each semester and five (16.1%) had the containment area
cleaned/serviced at least once every three or more years. Ten respondents (32.3%)
indicated they have not had their spill containment structure cleaned/serviced since they
have been the instructor in their respective agricultural education program. Two (6.5%)
respondents did not answer the question. Data for this survey question were illustrated in

Figure 7.
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Figure 7. Frequency of respondents’ cleaning/servicing spill containment areas.

Respondents were asked to quantify the type of solid waste their
engines/automotive laboratory generated based on the following items: Used batteries, 14
(25.9%); Used oil/fuel filters, 30 (55.6%); Used tires, nine (16.7%), Air conditioner cores,
one (1.9%). Respondents could select as many items as were appropriate for their

laboratory. This data were reported in Table 12.

Table 12. Frequency of solid engines/automotive wastes generated by respondents.

Pollutants generated Frequency Percent
Used batteries 14 25.9
Used oil/fuel filters 30 55.6
Used tires 9 16.7
Air conditioning cores 1 1.8
Total 54 100.0

From the list of items in Table 12, respondents were asked to describe their
method for dealing with these items as well as those in Table 9. The respondents’ means

of handling the wastes was listed below.
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1. Used oil burned in a local business’s oil burning stove (f =11)
2. Oil, call recycler and they pick it up (f = 8)
3. Students take home all waste they generate (f = 5)
4. Trash (f=5)
5. Collect in barrel behind the shop (f = 3)
6. Batteries were taken to NAPA for recycling (f = 2)
7. Some oil spread on the road for dust control (f = 2)
8. Antifreeze in the dumpster, less than two gallons at a time
9. Oil filters were taken to the dump
10. Parts cleaner solution was water soluble, but has not been disposed of
11. Store long term
12. Take to my home and pour on my gravel road for dust control
13. Tires were used as feeders or taken to the tire shop
14. Truck to Great Falls takes to recycling center
15. Used oil filters were drained for four days then put in the trash
16. Used oil was mixed with sawdust and burned
17. Used oil was used as weed killer
18. Used oil was used for cutting oil
19. Used the waste oil at home

Respondents indicated the number of class periods they devoted to teaching

chemical safety, chemical application, and chemical disposal in regard to the specific
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laboratory in each section. In the area of engines/automotive laboratories, most educators
spent one or zero class periods teaching about the areas noted in the survey. Fifteen
(28.8%) respondents spent zero periods teaching engines/automotive chemical safety
while 25 (48.1%) respondents devoted at least one period to the subject. Eleven (21.2%)
respondents spent two to four periods teaching chemical safety whereas only one (1.9%)

respondent devoted five or more class periods to the subject.

In the area of proper engine/automotive chemical application 10 (19.2%)
respondents didn’t devote any time to the subject at all whereas 48.1% (n=25) of
respondents spent at least one class period on the topic. Sixteen (30.8%) respondents
spent two to four class periods whereas a single respondent (1.9%) spent five or more

class periods on engines/automotive chemical application.

Regarding engines/automotive chemical disposal, 44.2% (n=23) of respondents
spent zero and one class period respectively on the subject. Four (7.7%) respondents
devoted two to four class periods to the topic while one (1.9%) respondent covered the
subject in five or more class periods. One (1.9%) respondent did not answer this question.

Table 13 outlined the data for each of the three areas discussed above.
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Table 13. Respondents’ time devoted to teaching engines/automotive chemical
application, safety, and disposal.

Number of class periods devoted to teaching:

Engines/automotive Engines/automotive Engines/automotive
chemical safety chemical application chemical disposal

Class periods ~ Frequency Percent Frequency  Percent  Frequency  Percent

0 15 28.8 10 19.2 23 44.2
1 25 48.1 25 48.1 23 44.2
2t04 11 21.2 16 30.8 4 7.8
5+ 1 1.9 1 1.9 1 1.9
Non response 0 0.0 0 0.0 1 1.9
Total 52 100.0 52 100.0 52 100.0

Relationships Within Engines/Automotive Laboratories Data.

Statistically noteworthy within the data of engines/automotive laboratories was
the relationship between gender and number of class periods respondents devoted to
teaching chemical safety, application, and disposal within their engines/automotive
laboratories. With a standard alpha level (a=.05), and 52 respondents in the section,
significant relationships were found within each of the surveyed teaching areas when
compared to the gender of the respondents. Table 14 shows the means and standard
deviations of the respondents’ answers. Data for the mean value (M) was coded as
follows; 1 = no time spent, 2 = one class period, 3 = two to four class periods, and 4 =

five or more class periods.
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Table 14. Number of class periods respondents devoted to teaching engines/automotive
chemical related issues.

Number of class periods spent

teaching: n M SD
Engines/automotive chemical

safety 52 1.96 77
Engl_nes_/automotlve chemical 59 215 75
application

E.nglnes/automotlve chemical 59 173 a4
disposal

A statistically significant difference (Fg=3 = 8.03; p=.045) was found between the
mean levels of levels of gender and the respondents’ time devoted to teaching
engines/automotive chemical safety as indicated in Table 15. A similar difference (Fgi=3
= 8.00; p=.046) was found between gender and respondents’ time devoted to teaching
engines/automotive chemical application. Again, a statistically significant difference
(Fa=4 = 9.78; p=.044) was noted when comparing gender and respondents’ time devoted

to teaching engines/automotive chemical disposal.

Table 15. Significance levels within respondents’ gender by engines/automotive chemical
safety, application, and disposal.

Number of class periods spent

teaching: df F Sig.
Engines/automotive chemical 3 8.03° 045
safety

Engl_nes_/automotlve chemical 3 8.00° 046
application

E_ngmes/automotlve chemical 4 9 78" 044
disposal

% Four cells (50.0%) have expected count less than five. The minimum expected count
is.21.
b Eight cells (80.0%) have expected count less than five. The minimum expected count
is.21.
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Metals/Welding Laboratories

Sixty-two (91.2%) respondents indicated the presence of a metals/welding
laboratory in their teaching space. The 62 respondents of this section were asked to
quantify, in gallons, the amount of chemicals present in their metals/welding laboratories.
Results showed paint thinner was the most prevalent chemical with 62.75 gallons
(56.0%) of new chemical and 56.5 gallons (48.0%) of used/open thinner found in the 62
respondent’s laboratories. Ranked second was metal cutting oil with 30.63 gallons
(27.3%) of new oil and 39.13 gallons (33.3%) of used oil in respondents’ laboratories.
Completing the list was paint stripper which accounted for 16.7% (18.75 gallons) of new
chemical and 17.4% (20.5 gallons) of used/open paint stripper. Used/open foundry
chemicals accounted for 1.5 gallons (1.3%) of chemicals present in metals/welding
laboratories. No new volume of foundry chemicals was reported. Data of chemicals

present in respondents’ metals/welding laboratories is outlined in Table 16.

Table 16. Quantity of chemicals found in respondents’ metals/welding laboratories.

Chemical New Percentage of total ~ Used/open Percentage of total
volume new chemicals found  volume used/open
(gallons) in the laboratory (gallons) chemicals found

in the laboratory

Cutting oil 30.63 27.3 39.13 33.3

Paint thinner 62.75 56.0 56.50 48.0

Paint stripper 18.75 16.7 20.50 17.4

Foundry chemicals 0.00 0.0 1.50 1.3

Total 112.13 100.0 117.63 100.0
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Respondents of this section were asked to disclose the length of time they stored
the used/open chemicals listed in Table 16 in their metals/welding laboratory teaching
space. Figure 8 illustrated the responses to this question. The majority of respondents
stored used/open chemicals over one semester whereas seven (11.3%) stored chemicals at
least one school semester, 21 (33.9%) stored chemicals for at least one year, and 20
(32.3%) stored metals/welding chemicals in the laboratories for over one year. Four
(6.5%) respondents kept used/open chemicals no more than one week whereas another
three (4.8%) respondents kept the chemicals no more than one month. Seven (11.3%)

respondents to this section did not answer this question.
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Figure 8. Respondents’ length of time used/open chemicals were stored in metals/welding
laboratories.
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Respondents of this section were also asked how often they recycled scrap metal
that was generated by the users of their metal/welding laboratory. The results revealed
the majority of respondents, 56.5% (n=35) only recycled scrap metal once each school
year and 32.3% (n=20) recycled scrap metal once a school semester. Only three (4.8%)
respondents recycled scrap metal every month while four (6.5%) indicated they never
recycled scrap metal generated in their metals/welding laboratories. A summary of data
regarding the frequency of scrap metal recycling by respondents were reported in Table

17.

Table 17. Frequency of respondents who recycled scrap metal.

Frequency of recycling scrap Frequency Percent
metal

Every month 3 4.8
Every semester 20 32.3
Each school year 35 56.5
Never 4 6.4
Total 62 100.0

Respondents with metals/welding laboratories were asked if they had an air
ventilation system specifically in their welding/foundry area. Fifty-seven (91.9%)
educators indicated they did, whereas four (6.5%) said they did not. One (1.6%) did not
answer the question. Of the 57 respondents with a ventilation system, two-thirds (66.7%,
n=38) indicated they had not had their ventilation system serviced since they had been
employed in their respective school district. Ten (17.5%) respondents indicated they

serviced their system yearly or more often while nine (15.8%) indicated they serviced
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their ventilation system at least every three years. Data for this question is illustrated in

Figure 9.

O Yearly or more

18% often n=10

W Every few years (3
16% or more) n=9

%
66% @ Never n=38

Figure 9. Frequency of servicing welding/foundry ventilation systems.

In the area of metals/welding laboratories, most educators spent two or more class
periods teaching about pollution prevention and environmental risk. One (1.6%)
respondent spent zero periods teaching metals/welding gas and chemical safety whereas
11 (17.7%) respondents devoted one period to the subject. A majority, 38 (61.3%)
respondents spent two to four periods on chemical and gas safety whereas 10 (16.1%)
respondents devoted five or more class periods to the subject. Two (3.2%) did not

answer the question.

In the area of proper metals/welding chemical and gas application, six (9.7%)
respondents did not devote any time to the subject at all while 27.4% (n=17) of
respondents spent one class period on the topic. Twenty-seven (43.5%) respondents
spent two to four class periods whereas 10 (16.1%) spent five or more class periods on
metals/welding gas and chemical application. Again, two (3.2%) did not answer the

question.
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For metals/welding reuse and recycling practices, 40.3% (n=25) of respondents
spent no class periods on the subject, while 22 (35.5%) respondents spent one class
period on recycling and reuse practices in metals/welding laboratories. Eleven (17.7%)
respondents devoted two to four class periods to the topic whereas two (3.2%) respondent
covered the subject in five or more class periods. Two (3.2%) respondents did not

answer this question. Table 18 outlined the data for respondents discussed above.

Table 18. Respondents’ time devoted to teaching welding/metals gas and chemical safely
and application and metals reuse/recycling practices.

Number of class periods devoted to teaching:

Metals gas and Metals gas and Metals reuse/recycling
chemical safety chemical application practices
techniques
Frequency Percent Frequency  Percent Frequency  Percent
0 1 1.6 6 9.7 25 40.3
1 11 17.7 17 27.4 22 35.4
2t0 4 38 61.3 27 43.5 11 17.7
5+ 10 16.1 10 16.1 2 3.3
Non response 2 3.3 2 3.3 2 3.3
Total 62 100.0 62 100.0 62 100.0

Greenhouse Laboratories

Thirty respondents indicated the presence of a greenhouse laboratory in their
teaching space (44.1%). The 30 respondents of this section were asked to quantify, in
gallons, the volume of the laboratory-related chemicals present in their greenhouse
laboratory facilities. Results showed selective herbicides were the most prevalent

chemical with 14.5 gallons (57.7%) of new chemical and 18 gallons (72.0%) of
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used/open selective herbicide found in the 30 respondents’ laboratories. Ranked second
were fungicides with 4.13 gallons (16.4%) of new fungicide and four gallons (16.0%) of
used/open fungicide in respondents’ greenhouses. Non-selective herbicides accounted
for 25.9% (6.5 gallons) of new chemical and 12.0% (3 gallons) of used/open non-
selective herbicides. Data for gallons of chemicals that were present in respondents’

greenhouse laboratories were found in Table 19.

Table 19. Volume of chemicals present in respondents’ greenhouse laboratories (gallons).

Chemical New Percentage of Used/open Percentage of

(in gallons) volume total new volume total used/open
chemicals found chemicals found
in the laboratory in the laboratory

Selective 14.50 57.7 18 72.0

herbicides

Non-selective 6.50 25.9 3 12.0

herbicides

Fungicides 4.13 16.4 4 16.0

Total 25.13 100.0 25 100.0

Fertilizer and insecticide weights were reported in pounds on hand. Table 20
reflects that fertilizers made up the vast majority of greenhouse chemicals with 523
pounds (89.0%) of new chemical and 402 pounds (88.6%) of used/open chemical.
Insecticides accounted for a small portion of chemical poundage with 65 pounds (11.0%)

of new chemical and 52 pounds (11.4%) of used/open chemical.
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Table 20. Weight of chemical present in respondents’ greenhouse laboratories (pounds).

Chemical New Percentage of Used/open Percentage of

(in pounds) weight total new weight total used/open
chemicals found chemicals found
in the laboratory in the laboratory

Fertilizer 523 89.0 402 88.6

Insecticides 65 11.0 52 114

Total 588 100.0 454 100.0

Respondents were asked to disclose the length of time they stored the used/open
chemicals listed in Table 19 and Table 20 in their greenhouse laboratory teaching space.
Figure 10 illustrated the responses. The majority of respondents stored used/open
chemicals over one year. Two (6.7%) stored the chemicals at least one school semester,
11 (36.7%) stored chemicals for at least one year, and 13 (43.3%) stored greenhouse
chemicals in the laboratories for over one year. Two (6.7%) respondents kept used/open
chemicals no more than one week whereas no respondents kept the chemicals no more

than one month. Two (6.7%) respondents to this section did not answer this question.
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Figure 10. Length of time respondents stored used/open chemicals are stored in
greenhouse laboratories.

In the area of greenhouse laboratories most educators spent one to four class
periods teaching about pollution prevention and environmental risk concerns. Six
(20.0%) respondents taught zero periods on the topics of greenhouse fertilizer and
chemical safety compared to 13 (43.3%) respondents who devoted one period to the
subject. Another 10 (33.3%) respondents taught two to four periods on fertilizer and
chemical safety whereas one (3.3%) respondent devoted five or more class periods to the

subject.

Three (10.0%) respondents did not use any instructional time on proper
greenhouse fertilizer and chemical application at all whereas 43.3% (n=13) of
respondents taught at least one class period on the topic. Eleven (36.7%) respondents

taught two to four class periods compared to two (6.7%) who taught five or more class



51

periods on greenhouse fertilizer and chemical application. One (3.3%) respondent did

not answer the question.

In regard to greenhouse fertilizer and chemical disposal techniques and methods,
33.3% (n=10) of respondents taught no class periods on the subject. Seventeen (56.7%)
respondents spent one class period on greenhouse fertilizer and chemical disposal
techniques and methods. One (3.3%) respondent devoted two to four class periods to the
topic whereas one (3.3%) respondent covered the subject in five or more class periods.
Again one (3.3%) respondent did not answer this question. Table 21 outlined the data for

each of the three areas discussed above.

Table 21. Respondents' time devoted to teaching greenhouse fertilizer and chemical
safety, application, and disposal.

Number of class periods devoted to teaching:

Proper greenhouse Proper greenhouse Proper greenhouse
fertilizer and fertilizer and chemical  fertilizer and chemical
chemical safety application techniques disposal methods

Frequency Percent Frequency  Percent Frequency  Percent

0 6 20.1 3 10.0 10 33.3
1 13 43.3 13 43.3 17 56.8
2t04 10 33.3 11 36.7 1 3.3
5+ 1 3.3 2 6.7 1 3.3

o
[EEN

Non response 0.0 3.3 1 3.3

Total 30 100.0 62 100.0 62 100.0
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Woods/Construction Laboratories

Fifty-seven respondents indicated the presence of a woods/construction laboratory
in their teaching space (83.8%). The 57 respondents for this section were asked to
quantify, in gallons, the amount of chemicals present in their woods/construction
laboratories. Results showed that paint was the most prevalent chemical with 255 gallons
(51.9%) of new chemical and 375 gallons (56.2%) of used/open paint found in the 57
respondents’ laboratories. Ranked second were wood stains with 107.75 gallons (21.9%)
of new stains and 172 gallons (24.1%) of used/open stain in respondents’
woods/construction laboratories. Solvents accounted for 14.6% (72 gallons) of new
chemical and 10.7% (76.5 gallons) of used/open solvent. Glue and adhesives were the
other chemicals found in respondents’ wood/construction laboratories with 56.75 gallons
(11.5%) of new chemicals and 90 gallons (12.6%) of used/open chemicals. Data for
gallons of woods/construction chemicals present in respondents’ woods/construction

laboratories were found in Table 22.

Table 22. Volume of chemicals that were present in respondents woods/construction
laboratories.

Chemical New Percentage of total Used/open  Percentage of total
volume new chemicals volume used/open
(gallons) found in the (gallons)  chemicals found in

laboratory the laboratory

Paint 255.00 51.9 375.00 52.6

Solvents 72.00 14.6 76.50 10.7

Stains 107.75 21.9 172.00 24.1

Glue/adhesives 56.75 11.6 90.00 12.6

Total 491.50 100.0 713.50 100.0
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Respondents of this section were asked to disclose the length of time that they
stored the used/open chemicals listed in Table 22 in their woods/construction laboratory
teaching space. Figure 11 depicted the responses to this question. The majority of
respondents stored used/open chemicals over one year. Seven (12.3%) stored the
chemicals at least one school semester, 16 (28.1%) stored chemicals for at least one year,
and the majority, 32 (56.1%) stored woods/construction chemicals in the laboratories for
over one year. No respondents kept used/open chemicals no more than one week
whereas one (1.8%) respondent kept the chemicals no more than one month. One (1.8%)

did not answer this question.
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Figure 11. Length of time used/open chemicals were stored in respondents
woods/construction laboratory space.
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Respondents were asked if all chemicals in this laboratory space were stored in
their original containers. Figure 12 showed that a vast majority, 50 (87.7%) respondents
stored chemicals only in their original containers and seven (12.3%) respondents did not

store all woods/construction laboratory chemicals in their original containers.

0
12.3% O Yes n=50

87.7% B No n=7

Figure 12. Frequency of respondents who stored chemicals in their original containers.

Related to the chemicals noted in Table 22, respondents were asked to list their
means and methods of disposing leftover paint, stain, solvents, and other chemicals
associated with their woods/construction laboratories. The survey question was open-
ended which prompted sentence form answers from respondents. The list of respondents’

methods is below.

1. Trash (f = 16)

2. Filled with sawdust and placed in dumpster (f = 3)
3. Leftover is sealed and used until gone (f = 3)

4. Custodian dealt with this (f = 2)

5. Left it open to dry out and then threw it away (f = 2)
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6. Left open to dry out and then trash (f = 2)

7. Paint put in garbage solvents professionally disposed of (f = 2)

8. Poured it out onto waste cardboard outside. Once dry, dispose in the trash

(f=2)

9. Stored indefinitely (f = 2)

10. Applied to scrap wood and dispose of

11. Approved landfill disposal program

12. Community chemical disposal day

13. Green box

14. Improperly

15. Left to dry out and then trash

16. Sealed to prevent leakage and then place in dumpster

17. Used it up

18. Used them until they are gone or throw them away when not usable anymore

19. We did not have leftovers

Related to respondents’ habits in their woods/construction laboratories, the survey

inquired about respondents’ recycled materials they no longer needed in their
woods/construction laboratory. Six respondents (10.5%) indicated they did recycle while
a majority 50 (87.7%) stated they did not recycle woods/construction materials. One

(1.8%) did not answer this question. This data were illustrated in Figure 13.
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Figure 13. Frequency of respondents who recycled woods/construction materials.

In the area of woods/construction laboratories most educators taught one or no
class period teaching about pollution prevention and environmental risk. Fifteen (26.3%)
respondents spent zero periods teaching woods/construction chemical safety whereas 22
(38.6%) respondents devoted at least one period to the subject. Another 16 (28.1%)
respondents spent two to four periods on chemical safety compared to four (7.0%)

respondents devoted five or more class periods to the subject.

In the area of proper woods/construction laboratory chemical application, 10
(17.5%) respondents did not devote any time to the subject at all whereas 43.9% (n=25)
of respondents spent one class period on the topic. Eighteen (31.6%) respondents spent
two to four class periods whereas three (5.3%) spent five or more class periods on
woods/construction chemical application. One (1.8%) respondent did not answer the

question.

For teaching woods/construction chemical disposal techniques and methods,

43.9% (n=25) of respondents spent no class periods on the subject. Twenty-five (43.9%)
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respondents taught at least one class period on chemical disposal techniques and methods.
Four (7.0%) respondents devoted two to four class periods to the topic compared to two
(3.5%) respondents who covered the subject in five or more class periods. One (1.8%)
respondent did not answer this question. Table 23 outlined the data for each of the three

areas discussed above.

Table 23. Respondents’ time devoted to teaching woods/construction chemical safety,
application, and disposal methods.

Number of class periods devoted to teaching:

Proper Proper Proper
woods/construction woods/construction woods/construction
chemical safety chemical application chemical disposal
techniques methods

Frequency Percent Frequency  Percent Frequency  Percent

0 15 26.3 10 175 25 43.9
1 22 38.6 25 43.9 25 43.9
2to 4 16 28.1 18 31.6 4 7.0
5+ 4 7.0 3 5.3 2 3.5
Non response 0 0.0 1 1.7 1 1.7
Total 30 100.0 62 100.0 62 100.0

Agronomy Laboratories

Nine respondents indicated the presence of an agronomy laboratory in their
agricultural education program. The respondents for this section were instructed to
identify all of the specific agronomic areas found within their laboratory. Table 24

showed that six (66.7%) respondents had a forage/hay operation, five (55.6%) grew
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cereal grains, three (33.3%) grew specialty/oil crops and another three (33.3%) had fruit

and/or vegetable operations.

Table 24. Type and frequency of agronomy programs.

Types of agronomy programs Frequency n Percent
Forage/hay 6 9 66.7
Cereal grain 5 - 55.6
Specialty/oil crop 3 - 33.3
Fruit and/or vegetable 3 - 33.3
Other 0 - 0.0
Total 17 N/A N/A

The nine respondents for this section were asked to quantify, in pounds, the
pounds of agricultural chemicals present in their agronomy laboratory facilities. Survey
results showed that fertilizer was the most prevalent chemical with 10,013 pounds
(99.7%) of new chemical and one-half pound (0.1%) of used/open chemical found in the
nine respondents’ laboratories. Ranked second were herbicides with zero pounds of new
chemical and 89.7 pounds (89.8%) of used chemical in respondents’ laboratories.
Completing the list was insecticides which accounted for 0.1% (8 pounds) of new
chemical and 5.1% (5 pounds) of used/open insecticide as well as one pound (0.1%) of
new fungicides present in the laboratories. Five pounds (5.1%) of used/open seed treat
were reported while no new pounds were reported. Two pounds of rodenticides were
reported while no used/open pounds were reported. No used/open pounds were reported

of used/open fungicides as well as no new or used/open pounds of pesticides was
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reported. Chemicals present in respondents’ agronomy laboratories was found in Table

25.

Table 25. Pounds of chemicals that were present in respondents’ agronomy laboratories.

Chemical New Percentage of Used/open  Percentage of total
weight total new weight used/open chemicals
chemicals found found in the
in the laboratory laboratory
Herbicides 0 0.0 88 89.7
Pesticides 0 0.0 0 0.0
Rodenticides 2 0.0 0 0.0
Insecticides 8 0.1 5 51
Fungicides 1 0.1 0 0.0
Fertilizer 10,013 99.8 0.5 0.1
Seed treat 0 0.0 5 51
Total 10,024 100.0 98.5 100.0

Respondents of this section were asked to disclose the length of time that they

stored the reported used/open chemicals listed in Table 25 in their agronomy laboratory.

Figure 14 illustrated the responses to this question. The majority of respondents stored

used/open chemicals over one year. Three (33.3%) stored chemicals for at least one year,

and one (11.1%) stored agronomy chemicals in their laboratory for over one year. Three

(33.3%) respondents kept used/open chemicals no more than one week whereas no

respondents kept the chemicals no more than one month. No respondents stored

chemicals only one school semester. Two (22.2%) respondents to this section did not

answer this question.
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Figure 14. Length of time respondents stored used/open agronomy chemicals.

Most educators taught one to four class periods about the pollution prevention and
environmental risk concerns related to agronomy laboratory topics noted in the survey.
No respondents taught zero periods on agronomy chemical safety whereas five (55.6%)
respondents devoted at least one period to the subject. Another four (44.4%) respondents
spent two to four periods on chemical safety while no respondent devoted five or more

class periods to the subject.

None of the respondents did not devote time to agronomy chemical application
whereas 33.3% (n=3) of respondents spent at least one class period on the topic. Five
(55.6%) respondents spent two to four class periods whereas one (11.1%) spent five or

more class periods on agronomy chemical application.
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In regard to agronomy chemical disposal techniques and methods, 77.8% (n=7) of
respondents spent one class period on the subject. Whereas no respondents spent no class
periods on chemical disposal techniques and methods. One (11.1%) respondent devoted
two to four class periods to the topic while one (11.1%) respondent covered the subject in
five or more class periods. Table 26 outlined the data for each of the three areas

discussed above.

Table 26. Respondents’ time devoted to teaching agronomy chemical safety, application
and disposal.

Number of class periods devoted to teaching:

Proper agronomy Proper agronomy Proper agronomy
chemical safety chemical application chemical disposal
techniques methods

Frequency Percent Frequency  Percent Frequency  Percent

0 0 0.0 0 0.0 0 0.0
1 5 55.6 3 33.3 7 77.8
2to4 4 44.4 5 55.6 1 11.1
5+ 0 0.0 1 111 1 11.1
Total 9 100.0 9 100.0 9 100.0

Animal Husbandry Laboratories

Thirteen respondents indicated the presence of an animal husbandry laboratory in
their agricultural education program. The respondents for this section were instructed to
identify animal species found within their animal husbandry laboratory. Table 27
showed that eight (61.5%) had horse operations, seven (53.8%) had beef operations,

seven (53.8%) had swine operations, six (46.2%) had sheep operations, five (38.5%)
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grew fish, four (30.8%) had poultry operations, three (23.1%) had dairy operations and

one (7.7%) had a miscellaneous operation categorized as other.

Table 27. Type and frequency of respondents’ animal husbandry programs.

Types of animal programs Frequency n Percent
Beef 7 13 53.8
Sheep 6 -- 46.2
Swine 7 -- 53.8
Dairy 3 -- 23.1
Poultry 4 -- 30.8
Horse 8 -- 61.5
Fish 5 -- 385
Other 1 -- 7.7
Total 41 N/A

The 13 respondents for this section were asked to quantify, in cubic centimeters,
the amount of liquid chemical present in their animal husbandry laboratories. Results
showed that de-wormers were the most prevalent chemical with 20,671 cubic centimeters
(cc) (78.7%) of new chemical and 17,034cc (57.5%) of used/open chemical found in the
thirteen respondents’ laboratories. Ranked second were antiseptics with 3,785cc (14.4%)
of new chemical and 11,356cc (38.3%) of used/open chemical in respondents’
laboratories. Vaccines accounted for 3.4% (900cc) of new chemical and 1.9% (560cc) of
used/open vaccine as well as 900cc (3.4%) of new antibiotics present in the laboratories
and 700cc (2.4%) of used/open antibiotic chemical present. No used volume was
reported of new or used/open fungicides. Chemicals present in respondents’ animal

husbandry laboratories was reported in Table 28.
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Table 28. VVolume of chemical present in respondents’ animal husbandry laboratories.

Chemical New Percentage of total ~ Used/open  Percentage of total
volume (cc) new chemicals volume (cc) used/open
found in the chemicals found in
laboratory the laboratory
Vaccines 900 34 560 1.9
Antibiotics 900 3.4 700 2.4
De-wormers 20,671 78.7 17,034 57.5
Antiseptics 3,785 14.5 11,356 38.2
Fungicides 0 0.0 0 0.0
Total 26,256 100.0 29,650 100.0

Respondents were asked to list the methods they employed when disposing of
needles, syringes, and associated animal husbandry supplies. Their responses were listed

below.

1. Approved sharps container (f = 5)

2. No response (f = 4)

3. Don't use them

4. Dumpster

5. Placed syringes in garbage after students are gone for the day

6. Not used at school

Respondents in this section were also asked to list their methods of manure

management generated by the animal in their laboratories. Their management methods

were listed below.

1. Agronomy lab fertilizer (f = 6)
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2. Compost

3. Confined manure generated indoors washed down drain

4. Few animals in large areas, no disposal problem

5. Hauled to local gardens

6. Swine manure goes in the city septic system, Cattle manure is spread on fields

7. Spread on local fields

8. Spread on school garden

Most educators spent five or more class periods teaching about pollution

prevention and environmental risk concerns. Two (15.4%) respondents devoted at least
one period to the subject. Another four (30.8%) respondents spent two to four periods on
animal chemical safety whereas six (46.2%) respondents devoted five or more class
periods to the subject. No respondents spent zero class periods teaching animal

husbandry chemical safety whereas one (7.7%) respondent did not answer this question.

In regard to proper animal husbandry laboratory chemical application, none of the
respondents devoted any time to the subject at all whereas 7.7% (n=1) of respondents
spent at least one class period on the topic. Five (38.5%) respondents spent two to four
class periods compared to six (46.2%) respondents who spent five or more class periods
on animal husbandry chemical application. One (7.7%) respondent did not answer the

question.
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For animal husbandry chemical disposal techniques and methods, 15.4% (n=2) of
respondents spent no teaching time on the subject. Five (38.5%) respondents spent at
least one class periods on chemical disposal techniques and methods. Three (23.1%)
respondents devoted two to four class periods to the topic whereas two (15.4%)
respondents covered the subject in five or more class periods. One (7.7%) respondent did
not answer the question. Table 29 outlined the data for each of the three areas discussed

above.

Table 29. Length of time respondents devoted to teaching animal husbandry chemical
safety, application and disposal.

Number of class periods devoted to teaching:

Proper animal Proper animal Proper animal
husbandry chemical husbandry chemical husbandry chemical
safety application technigues disposal methods

Frequency Percent Frequency  Percent Frequency  Percent

0 0 0.0 0 0.0 0 0.0
1 1 111 1 111 5 55.6
2t0 4 1 111 1 111 1 111
5+ 6 66.7 6 66.7 2 22.2
No response 1 111 1 111 1 111
Total 9 100.0 9 100.0 9 100.0

Additional Areas of Study

The researcher gathered demographic data from respondents in the interest of
exploring the possibility of statistically significant relationships between various

demographic factors and pollution prevention/waste management practices. The
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following data factors were analyzed but yielded no statistically significant relationships.

List one included demographic factors as listed below.

8.

9.

FFA district representation

MHSA class size school

Age group distribution of respondents

Education level of respondents

Community population

Gender of respondents

Years of teaching experience

Recipient of pollution prevention training in college

Recipient of waste management training in college

10. Recipient of in-service pollution prevention training

11. Recipient of in-service waste management training

List two included respondents’ data related to pollution prevention and waste

management teaching practices, recycling habits and practices, and length of chemical

storage. All factors were listed below.

Engines/automotive chemical length of storage time

Local recycling options for respondents

Distance in miles to nearest recycling center

Number of class periods spent teaching engines/automotive chemical

safety
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11.

12.

13.

14.

15.

16.

17.

18.

67

Number of class periods spent teaching engines/automotive chemical
application

Number of class periods spent teaching engines/automotive chemical
disposal

Metal/welding chemical length of storage time

Frequency of recycling scrap metal

Frequency of servicing welding/foundry ventilation system

Number of class periods spent teaching metals/welding chemical and gas
safety

Number of class periods spent teaching metals/welding chemical and gas
application

Number of class periods spent teaching metals/welding chemical and gas
disposal

Greenhouse chemical length of storage time

Number of class periods spent teaching greenhouse chemical and fertilizer
safety

Number of class periods spent teaching greenhouse chemical and fertilizer
application

Number of class periods spent teaching greenhouse chemical and fertilizer
disposal

Woods/construction chemical length of storage time

Frequency of recycling woods/construction materials
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19. Number of periods spent teaching woods/construction chemical safety
20. Number of periods spent teaching woods/construction chemical
application

21. Number of periods spent teaching woods/construction chemical disposal

22. Agronomy chemical length of storage time

23. Number of periods spent teaching agronomy chemical safety

24. Number of periods spent teaching agronomy chemical application

25. Number of periods spent teaching agronomy chemical disposal

26. Number of periods spent teaching animal husbandry chemical safety

27. Number of periods spent teaching animal husbandry chemical application

28. Number of periods spent teaching animal husbandry chemical disposal

All data in list one were compared against data in list two. As previously indicated,

the only statistically significant findings were discovered when gender was analyzed with
respondents’ time devoted to teaching engines/automotive chemical safety, application,

and disposal.
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CHAPTER 5

CONCLUSIONS, IMPLICATIONS, AND RECOMMENDATIONS

The purpose of this study was to determine pollution awareness, practices, and
levels of pollutants in Montana’s secondary agricultural education programs. Data were
collected and analyzed to determine educators’ teaching habits and practices regarding

pollution prevention and practices.

To complete the purpose of the study, the following objectives were identified.

1. Determine the levels of pollutants that existed in Montana secondary
agricultural education programs;

2. Identify the level pollution prevention education that was taught in
Montana secondary agricultural education programs;

3. Determine the existing barriers to implementing pollution prevention

in Montana secondary agricultural education classrooms.

Conclusions

Based on the analysis of data, relationships within data, and written comments by

survey respondents, the following conclusions were drawn:

1. Respondents most frequently utilized engine/automotive, metals/welding,

and woods/construction laboratories. Least frequently used were
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greenhouses, agronomy, and animal husbandry laboratories (Appendix J).
Used engine oil, open paint thinner, and open paint were the most
prevalent chemicals found in respondents’ teaching laboratories
(Appendix J). Comments indicated that some of these chemicals were

disposed improperly.

In general, respondents did not teach, or only utilized one class period, to
cover pollution and environmental subjects. The exception was in animal
husbandry laboratories where respondents spent two or more class periods

on this subject matter.

There was a statistically significant difference between female and male
agricultural educators regarding amount of teaching time devoted to
chemical safety, application, and disposal in their engines/automotive

laboratories.

The lack of college-level education and in-service professional
development devoted to pollution prevention and waste management for
agricultural educators was identified as a barrier to desirable pollution
prevention practices and waste management methods. Findings indicated
that agricultural educators in Montana have an interest in becoming more

educated in the areas of pollution prevention and waste management.
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Implications

The data collected and written comments provided by respondents has allowed

the researcher to make the following statements:

1.

Montana’s agricultural educators carry a weighted responsibility to
practice and teach environmentally acceptable principles in their
classrooms and laboratory settings. This brings cause to call for increased
instructor education in pollution prevention and waste management in
agricultural education.

Agricultural education laboratory stewardship embraces a continuum from
student to administrator. Research findings from this study implied that
all individuals who use agricultural education facilities consider the
consequences of their actions regarding pollution prevention and waste
management.

Research findings from this study may be relevant to other facilities on
public school premises such as bus barns and workshops.

Data from this study showed that an excess of used/open chemicals exist
in Montana’s agricultural education programs. Appropriate government
agencies may offer training and clean-up programs to help purge the state

of potential chemical risks in agricultural education programs.
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A responsibility exists for Montana’s MAAE leadership and the state’s
agricultural education specialist to offer pollution prevention and waste

management training.

Recommendations

Based on conclusions drawn from the findings the researcher made the following

recommendations.

1. A specific educational program focusing on pollution prevention and
waste management for agricultural educators should be developed, tested,
and disseminated as quickly as possible. This integrated unit plan should
address agricultural education waste management, pollution awareness,
pollution prevention, and laboratory management. The integrated unit
plan should include content on recycling and proper disposal of chemicals

as well as proper chemical application and safety.

2. Due to a lack of educators who devoted teaching time to agricultural
education laboratory chemical safety, application, and disposal, an
integrated unit plan for agricultural educators to use should be developed.
Students in agricultural education laboratories should be taught chemical
safety, application, and disposal. Creating an integrated unit plan that

applies to all agricultural educator laboratories could help increase student



73

awareness of best management practices for laboratory chemical safety,

application, and disposal.

It is recommended that a grant proposal should be pursued through the
EPA for clean-up funds. With the data provided in this study a proposal
could be written specifying the amount of used/open chemical that needs
to be cleaned up and properly disposed. Based on the respondents’
comments some of the state’s agricultural educators irresponsibly handled
harmful chemical pollutants and could use guidance and direction to

dispose of these chemicals.

Pollution prevention and waste management training should become an

integral part of post-secondary certification for agricultural educators.

Recommendations for Further Study

Similar research should be conducted in other career and technical fields
of secondary education to determine pollutant levels and waste chemicals
present in those laboratory facilities.

It is recommended that a more in-depth look at the correlation between
women and time devoted to teaching engines/automotive chemical safety,
application, and disposal be explored.

A follow-up study targeting post-secondary institutions such as two-year

technical schools, vocational colleges, and traditional four-year
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institutions should be completed to add to the body of knowledge that
exists in this area.

After in-service and dissemination of integrated unit plans the study
should be replicated to determine if the in-service educational programs
and curriculum implementation made a difference.

A review of current curriculum, unit plans, and lessons plans should take
place to determine existing pollution prevention and waste management

curriculum available to secondary agricultural educators.
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INSTITUTIONAL REVIEW BOARD
For the Protection of Human Subjects

9 Technology Blvd. Roam 137

Chafe:  Mark Quina

/o Vererinary Moleoalar Biology 406-994-5721
MOI“ I ANA Monmana Srare Dniversicy miguinn @ mentanacdu
Bazeman, MT 50718 Actraired, :
STATE UNIVERSITY o i iarr,
AN 4004430 406-994-6753
E-mail: eherpljifimonmnacdu cherylj @moniona.edu

MEMORANDUM

Mark Quinn, Fh.D. Chair #F] M"r‘f—?z“"' o

Instinstional Beview Board far the Protestion af Human Subjects

TO: Ban Mayer
FROM:
DATE: Octobear 11, 2008

SUBJECT:

A Exarrvnation of Poilution Awaranass, Prevention, and Best Practices in Monlana Secondary
Agriculture Educaian Programs

The above research, described iin your submission of October 10, 2006, Is exempt from the requirement of review by
the Insfitutional Aeview Board in accordance with the Code of Federal Regulations, Part 46, section 101. The

specific paragraph which applies to your research i5:

— (=H1)

X (b3

— by

— (b}

— (BHS)

— (B8]

Ressarch conducied in establishad or commonly acceptad educabional settings, invalving narmal educaltional
practices such as {i] research on regular and specal educalion mstructional slrabegies, or (i) research on the
effectiveness of or the comparison among instrectional techniques, curricula, or classroom managermeenl methods.

Research invahing the vse of educational bests (cognilive, diagnostic, aptitude, achigvement), survey procedures,
intarviaw procedures or observation of public behavior, unless: (i) information oblained is recordad in such a
manner thal hwman subjects can be identified, dirgctly or through identifiers linked ta the subjects; and (i) amy
digzloswre of the human subiecls’ responses outsida the research could reasonably glace the subjecls at risk of
criminal or civil Eabiity, or be damaging to the subjects’ financial standing, employability, or reputation.

Research invalving the usa of educational tesls (cognitive, dizgnostic, aptitude, achievemeant), survay procedures,
intarview procedures, o observation of public behaviar thai is not exermpd undar paragraph (2] of this section, il:
(i) tha human subjects are alactad or appainted public officizls or candidates for publie office; ar (i) fadaral
slatute(s) withoul exception that the confidentiality of the personally identifiable information will be maintzined
theoughout the research and theresiier,

Aesearch iwolving the collection or shudy of existing date, documents, records, pathological specimens, ar
diggrostic specimens, i thess sources are putilicly svailable, or if the information is recorded by the Investigator in
such a manner that the subjects cannot be identified, directly or through identifiers linked o the subjects.

Ressarch and demanstration projects, which are conducled by or subject to the apprenal of depafment ar agency
heads, and which are designed 1o sludy, evaluale, or olberwise exarmine: (i} public banefit or service programs; (i)
procedures for obtaining benefits or services wnder those programs; (iil) possible changes in or altematives to
thosa programs of procedures; of (iv) passible changes in mathads or levels of payment for benefits ar services
undar those pragrams.

Taste and Tood qualily evaluation and consumer accaplance studies, (1) B wholesome foods without additives ane

consurmed, or (i) if & food is consumed that containg & food ingredient at or below the level and for a wse found o
be sate, ar agricultural chermical o anviradmental contaminan at o below the level lound 1o be sefe, by the FDA,
or appraved by the EPA, or the Food Safety and Inspaction Serviee of the USDA.

Although raview by the Institutional Review Board Is not required for the above research, the Committee will be glad

1o review it

I you wish & review and committee approval, please submit 3 copies af the usual application ferm and

it will be processed by expeditad reviaw.

n
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Division of Agricultural Education / Agricultural Operations Technology

M
109 Cheever Hall Telephone  (406) 994-2132

MONTANA P.O.Box 173740 Fax (406) 994-6696

STATE UNIVERSITY  Bozeman, MT 59717-3740 Website http://ag.montana.edw/ageducation

Thank you for agreeing fo take part in this completely voluntary survey. The data
collected from this survey will help the Montana State University Extension Housing and
Environmental Health Program better meet the needs of the Montana secondary
agricultural education community in terms of pollution prevention and environmental risk
negotiation,

All information collected in this survey will be kept confidential and cannot and will not
be compared or corroborated with the individual respondent.

Please sign your name below and indicate your school that you teach in. By signing this
document you consent to filling out this survey honestly and completely. There is no

foreseeable risk involved for either participants or non-participants.

Thank you.

Ben Meyer Dr. Martin Frick Dr. Michael Vogel
MSU Ag Ed Grad. Student MSU Ag Ed Division Leader MSU Extension P> Program
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M Division of Agricultural Education / Agricultural Operations Technology
109 Cheever Hall Telephone (406) 994-2132

MONTANA P.O.Box 173740 Fax (406) 994-6696

STATE UNIVERSITY  Bozeman, MT 39717-3740 Website http://ag montana. edu/ageducation

November 13, 2006

Thank vou for agreeing to take part 1 this completely voluntary survey. The data
collected from this survey will help the Montana State University Extension Housing and
Environmental Health Program better meet the needs of the Montana secondary
agricultural education community in terms of pollution prevention and environmental risk
negotiation.

All information collected in this survey will be kept confidential and cannot and will not
be compared or corroborated with the individual respondent.

This survey is being collected by MSU agricultural education graduate student Assa
Kante. In order to protect your anonymity, please use the enclosed envelope to return the
SUIvVeys to:

Assa Kante

109 Cheever Hall

Ag Ed Department

Montana State University

Bozeman, MT 39717
Assa 15 an agricultural education graduate student from Bamako. Mali Africa. Assa does
not personally know any of the Montana ag educators and therefore can safely serve as
the initial collection person for your completed survey. This will help to ensure the
utmost i discreetness and confidentiality of your responses.

Thank vou,

Ben Mever Dr. Martin Frick Dr. Michael Vogel
MSU Ag Ed Grad. Student  MSU Ag Ed Division Leader MSU Extension P> Program
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‘ Division of Agricultural Education / Agricultural Operations Technology
M. 109 Cheever Hall Telephone (406) 994-2132
MONTANA P.0.Box 173740 Fax (406) 994-6696
STATE UNIVERSITY  Bozeman, MT 59717-3740 Website http:/fag. montana.edu/ageducation

SUBJECT CONSENT FORM FOR PARTICIPATION IN HUMAN RESEARCH AT
MONTANA STATE UNIVERSITY

A study regarding pollution awareness. prevention, and best practices in Montana
secondary agriculture education programs as perceived by Montana’s agricultural
educators.

The study is completely voluntary. If you agree to participate, your responses will be
confidential. There is no personal benefit. consequence or cost for participation or for
non-participation.

If you have questions regarding this research, the data collection or analysis process, or
the plans for results dissemination, you may contact Dr. Martin Frick (phone
406.994.5773: email mfrick{@montana.edu) or Ben Meyer (phone 406.994.5778: email
bmeyer@metnet.mt.gov). If you have questions or concerns about your rights as a human
subject involved in this research, you may contact Dr. Mark Quinn. Institutional Review
Board Chairperson (phone 406.994.5721: email mquinn@montana.edu).

AUTHORIZATION: I have read the above and understand there are no personal benefits.
consequences or costs associated with my participation in this study. L.

fname of participant), voluntarily
agree to participate in this research. I understand that I may later refuse to participate, and
that I may withdraw from the study at any time. I have received a copy of this consent
form for my own records.

Signed:

Date:
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Section I - General Information - Required Information
A Survey of Pollutants and Environmental Risk Factors in Montana

Secondary Agricultural Education Programs

1. In which FFA District does your program reside?

This survey 1s designed to ascertain possible pollutants 1n six key areas ;' gz{_;l;ﬁ:dd}
of your agricultural education program. The goal of the program is to C' G‘hcier
provide local techmical assistance and instruction associated with proper ) o .
environmental risk handling, storage, and disposal. d. Tudith Basin
e. Southern
Key areas included in this survey include; Engine and automotive £ South Eastern
labs, Metals and welding labs, Greenhouse labs, Woods and g Scuth Western
h. Western

Construction labs, Agronomy based farm labs, and Animal

hushandry based farm labs. If you do not have one or more of the key

areas please skip those sections and move on. In addition, please

[

In what MHSA class size school do you teach?

answer these survey questions as they pertain to your direct a. AA

teaching assigmment. Thank you for your time and interest in filling b. A

out this survey. c. B
d C

All information gathered will remain confidential. This survey is
completely voluntary and will help officials at Montana State
University ascertain valuable information about pollutants and

3. What is your age?

environmental risk factors i Montana’s agricultural education ;' ;é:i;

programs. No data will be collated or corroborated with the individual ) 51 é_

respondent ; ;, 0>
. 65+

MONTANA

STATE UNIVERSITY

/ Pollution
Prevention

4. What is your level of education
a. Bachelors degree
b. Masters degree
c. Doctorate degree

5. How many students (unduplicated) do vou teach in agricultural

education each day?

Did you receive any pollution prevention training related to
agricultural education facilities m college?

6. How many of the students you indicated i question 5 are _
exposed to any of the lab settings questioned in this survey: a. Yes
Engine and automotive labs. Metals and welding labs. b. No
Greenhouse labs, Woods and Construction labs, Agronomy
based farm labs, and Animal husbandry based farm labs? 12. Dud you receive any waste management training related to
agricultural education facilities i college?
a. Yes
7. What grades of students do you instruct? b. No
a. 6-12 nT
b, 7-12 . . . .
c B-12 13. Have you ever received any in-service pollution prevention
d. 9-12 1 7
e Other traming?
a. Yes
8. What size 1s your community, considering only the population of b. No
the town m which your school 15 located. according to the latest
{2000) US Census data? 14 Ha ) , ived anv i ast t
2 1.200 residents ave you ever received any in-service waste managemen
b. 201-500 traming?
c. 501-1.000 2. Yes
d  1.001-2,000
e. 2.001-4.000 b. No
f 4.001-6.000 ) ) o ] o
g. 6.000-10,000 15. Would you attend in-service/professional development training
h. 10.000 + on pollution prevention and/or waste management if it were
v, 2 -
9 What is your gender? offered 1n the state of Montana? (select only one)
a. Female a. Yes, if it were offered through a MAAF conference at
b. Male Summer Update
10, Efow many years of teaching experience (Ag Ed and other) do b. Yes, tf 1t were at a site no more than two hours from my
you have? program
a. 0-10 c. Yes, only if the traming was free
b. 11-20 d. Yes, only if the training was less than $100
c. 21-30 C =
4 3140 e. Yes, only if renewal credits were offered
e 41+ f No.Iwould not attend



Section I - Engine and Automotive Lab

Only complete if vou have this type of facility in your program. If not,
proceed fo section IIl. Please remember that all of vour answers are
confidential and cannot/will not be corroborated with any identifying
information.

16. How man gallons of the chemicals listed below are m or around
your engines/automotive labs (approximate as necessary)?
New/Unopened UsedWaste

o0l

o Transnussion Flud

o Antifreeze

o Refrigerants (R-134, Freon)

 Brake Flud

o Diesel or Gasoline

o Engine Cleanng Solvents

0 Other

17. How long, on average, are used chemicals stored i and around
your lab?
© One Week
© One Month
o One Semester
@ One Year
© Over One Year

22. Does your engine and/or automotive lab work area have a spill

2]

)

[}

Lh

containment area such as a sump, trapped drain, etc.?
o Yes o No

a. If yes, how often do you have your sump and/or drain
system professionally cleaned/pumped out?
o At least once per semester
o At least once every school year
o At least once every few years (fhree or more vears)
o I haven’t had 1t cleaned since I've been teaching in my

program
. Which of the following solid waste items do you accumulate in
vour automotive lab?
o Used Batteries 2 Used O1l/Fuel Filters
o Used Tires o Air Conditioning Cores
o Other,

Please comment on how yvou dispose of wastes generated in your
engine/automotive lab. For example what are your disposal
methods, uses of recycling or approved disposal options, etc?

. How many class periods do you spend teaching automotive

chemucal and flmds safety to vour students who utilize vour
automeotive/engines lab?

o0

1

24

5+

Q0 0

90

18. Where are MSDS (material safety data sheets) located in relation
to your stored chemicals 1 your automotive/engines lab?
2 Within 10 feet of the stored chemicals
2 In a common area of the lab, but over 10 feet away from the
stored chemicals
o In an office or storage space associated with your lab
o Hard to say where they're located

19. Are all stored fluids (sealed or unsealed) stored in their original
containers?
o Yes o No

20. Do any recycling/disposal options exist in your community for
the fluids mention in question 167
0 Yes o No

a. If you answered ves to question 20, which fluid(s) can be
recycled or dispesed of 1 your community?

b. If you answered ves to question 20, do you use the
recycling or disposal options?
o Yes 2 No

21. How many miles away from your program 1s the nearest
recyclimg center for petroleum based products?

a. 0-1Mile

b. 1-5Miles

c. 6-20 Miles

d. 21-50 Miles
e. Over 51 Miles

26. How many class pertods do you spend teaching proper
automotrve fluid application and usage to your students who
utilize your automotive/engines lab?

o0
ol
024
o5t

27. How many class periods do you spend teaching proper
automotrve fluid disposal to your students who utilize yvour
automotive/engmes lab?

o0
ol
024
o5t

Section ITI - Metals and Welding Lab

Only complete if you have this type of facility in your program. Ifnot,
proceed to section IV. Please remember that all of your answers are

confidential and cannot/will not be corroborated with any identifying
information.

28. How man gallons of the chemicals listed below are 1n or around
your metals‘welding labs (approximate as necessary)?

New/Unopened Open Containers

o Cutting O1l

o Paint Thinner

o Paint Stripper/Remover

2 Foundry Chemicals




29. How long, on average, are open/unsealed chenucals stored in
and around your metals and welding lab?
o One Week
o One Month
o One Semester
© One Year
o Over One Year

30. Where are MSDS (material safety data sheets) located in relation

to vour stored chemicals in your autemotive/engines lab?
o Within 10 feet of the stored chemicals

o In a common area of the lab, but over 10 feet away from
the stored chemicals

o In an office or storage space associated with your lab

o Hard to say where they’re located

31. When do you test gas cylinders and hoses for leaks?
o Never
o Yearly
o Quarterly
o Monthly
o Weekly

32. How often do you recycle scrap metal generated by your
program?
o Every month
o Every semester
o Each school vear
o Never, 1t accumulates because I will have a use for it someday

33. Please comment on how vou dispose of metal dust and shavings
m your lab.

34. Do you have a flud cooled metal bandsaw m your lab?
o Yes © No

Section IV — Greenhouse Laboratories

Oniy complete if vou have this type of facility in your program. If not,
proceed to section V. Please remember that all of vour answers are
confidential and cannot/will not be corroborated with any identifiing
information.

39. How many gallons or pounds (please label) of the chenucals
listed below are 1n or around vour greenhouse labs (approximate
as necessary)?

New/Unopened Open Containers

o Fertilizers

< Selective Herbicides

o Non Selective Herbicides

o Insecticides

o Fungicides

40. How long, on average, are open/unsealed chemicals stored in
and around vour greenhouse lab?
o One Week
o One Month
© One Semester
© One Year
o Over One Year

4

ol

. Where are MSDS (material safety data sheets) located in relation
to your stored chemicals in your greenhouse lab?
o Within 10 feet of the stored chenmcals
o In a common area of the lab, but over 10 feet away from the
stored chemicals
o In an office or storage space associated with your lab
< Hard to say where they re located

a. Ifyou answered ves to question 34, how do vou dispose
of your metal bandsaw fluid?

35. Do you have an air ventilation system for vour welding booths
and/or foundry area?
o Yes o No

a. Ifvou answered ves to question 34, how often do you
have your ventilation system professionally checked?
o Every Few Years
o Yearly or More Often
o Never

36. How many class pertods do you spend teaching welding/metals
chemical and gas safety to your students who utilize your metals
lab?

o0
o1
o 2-4
o5+

37. How many class periods do you spend teaching proper gas and
chenucal application to your students who utilize your metals
lab?

o0
o1
224
a5+

38. How many class periods do you spend teaching scrap metal re-
use/recycling and proper disposal to vour students who utilize
vour metals lab?
a0
o1
o 2-4
o5+

42. Are your greenhouse chemicals stored in a vt that 15

impermeable to water?
o Yes o No

43. Are all stored chemicals in their origmal containers?
o Yes o No

44, Please describe the water drainage system for vour greenhouse.

45. How many class periods do you spend teaching greenhouse
chemicals and fertilizer safety to your students who utilize your
greenhouse lab?

C
o

[ S ]
Ln IT\J —
+ ok

46. How many class periods do you spend teaching greenhouse
chemicals and fertilizer application rates to your students who
utilize your greenhouse lab?

o0
21

2-4

5+

o o

47. How many class periods do you spend teaching proper
greenhouse chenucals and fertilizer disposal techniques to vour
students who utilize vour greenhouse lab?

o0
o1
o 2-4
o5+
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Section V — Woods and Construction Laboratories

Only complete if vou have this type of facility in your program. If not,
proceed to section VI Please remember that all of your answers are
confidential and cannot'will nor be corroborared with any identifying
information.

48. How many gallons of the chemicals listed below are in or around
vour woods/construction labs (approximate as necessary)?
New/Unopened Open Containers

o Paint

o Solvents

o Stain,

o Glue and Adhesives

49. How long, on average, are open/unsealed chemucals stored 1n
and around your woods/construction lab?
o One Week
o One Month
o One Semester
< One Year
© Over One Year

50. Where are MSDS (material safety data sheets) located in relation
to your stored chemicals in your woods/construction lab?
o Within 10 feet of the stored chemmeals
© In a common area of the lab. but over 10 feet away from the
stored chemicals
© In an office or storage space associated with vour lab
© Hard to say where they re located

51. Are all stored chemicals in their original containers?
o Yes o No

Section VI - Agronomy Based Farm Laboratories

Only complete if vou have this tvpe of facility in your program. If not,
proceed to section VIL Please remember that all of vour answers are
confidential and cannotwill not be corroborated with any identifiing
information.
57. What type of agronomy laboratory does your program have?

(select all that apply)

o Forage/Hay

o Cereal Grain

o Specialty/Oil Crops

o Fruit and/or Vegetable

o Other

58. How many gallons or pounds (please label) of the chemicals
listed below are in or around vour farm agronony labs
(approximate as necessary)?

New/Unopened Open Containers

o Herbicides

o Pesticides

o Rodenticides

o Insecticides

o Fungicides

o Fertilizers

o Seed Treat

Lh
Ln

=

&

6

—

62.

63.

. Please describe the method(s) vou use to dispose of leftover

paint, stam, and solvents after a project 1s fimshed.

. Do vou recycle any chemical matenials associated with your

woods/construction lab?

o Yes o No

. How many class periods do you spend teacling woodworking

chemical and solvent safety to vour students who utilize your
woods/construction lab?

[SI e e]
UII}J-—A
+ ok

. How many class periods do you spend teaclhing woodworking

chemical and solvent application to your students who utilize
vour woods/construction lab?

o0

o1

o2-4

05+

. How many class periods do you spend teaching woodworking

chemical and materials recycling and disposal to your students
who utilize your woods/construction lab?

o0

o1

o 2-4

05+

. How long, on average, are open/unsealed chemicals stored in

and around your agronomy lab?
o One Week

o One Month

o One Semester

o One Year

o Over One Year

. Where are MSDS (material safety data sheets) located in relation

to vour stored chemmicals in your agrononty lab?

o Within 10 feet of the stored chemicals

o In a common area of the lab, but over 10 feet away from the
stored chemucals

o In an office or storage space assoctated with your lab

o Hard to say where they're located

. Is any part of vour lab program near or adjacent to a source of

open water?
o Yes o No

How many class periods do you spend teacling agronony
chenueal safety to your students who utilize your agrononmy
farm lab?

o0

ol

024

o5+

How many class periods do you spend teacling agronony
chenucal application to your students who utilize your agronomy
farm lab?

o0

ol

024

o5+
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64. How many class perieds do you spend teachmg proper

agronomy chemical disposal to your students who utilize your
agronomy farm lab?

o0

1

24

5+

O 0O 0

Section VII — Animal Husbandry Based Farm Labs

Only complete if vou have this type of facility in your program. Please
remember that all of vour answers are confidential and carmat/will not
be corroborated with any identifying information.

6

wn

66.

1
]

=~
%)

=~

[

. What type of animal husbandry laboratory does yvour program

have? (select all that apply)

o Beef C Sheep
o Swine © Dairy
o Poultry © Horse
o Fish ¢ Other,

How many head of each species does your lab maintain on
average each school year?

o Beef 0 Sheep
o Swine o Dairy.
o Poultry o Horse
o Fish o Other,

. How many class periods do vou spend teaching animal health

product safety to vour students who utilize your animal
husbandry farm lab?
o0

0 0o
[N

4

. How many class periods do vou spend teaching proper animal

health product application to vour students who utilize your
animal husbandry farm lab?
o0

0 00
[N

4

. How many class periods do vou spend teaching proper animal

health product disposal to your students who utilize your animal
husbandry farm lab?
o0

4

o oo
[

. Please describe the method(s) you use to manage manure in vour

animal husbandry lab setting.

Continued on back page -

67. How many ounces or CCs (please label) of the chemicals listed
below are i or around your antmal husbandry labs (approximate
as necessary)?

New/Unopened Open Containers

2 Vaccines

2 Antibiotics

0 De-wormers

2 Antiseptics,

2 Fungicides

68. Where are MSDS (material safety data sheets) located in relation
to your stored chemicals in your animal husbandry 1ab?
o Within 10 feet of the stored chemicals
2 In a common area of the lab, but over 10 feet away from the
stored chemucals
2 In an office or storage space associated with your lab
© Hard to say where they're located

69. Please describe how you dispose of used needles, syninges, and
vaccine/antibiotic bottles mn your lab.

70. Is any part of your lab program near or adjacent to a source of
open water?
o Yes o No

71. Are any of your animals held in standard confinement areas? If
ves, which species and how many head per year.
0 Yes 2 No

Additional Questions

76. Do you have any comments regarding this sugvey?

77. Do you have any comments regarding pollution prevention
education?

78. Is there an additional area(s) of pollution prevention or
environmental risk that affects your program that this survey
doesn’t cover?

Thank vou for your participation in this research project. Your
input is greatly appreciated.



94

APPENDIX F

PILOT SURVEY LETTER
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Division of Agricultural Education / Agricultural Operations Technology

109 Cheever Hall Telephone (406) 994-2132

MONTANA P.O. Box 173740 Fax (406) 994-6696

STATE UNIVERSITY  Bozeman., MT 59717-3740 Website hitp://ag.montana.eduw/ageducation

October 9, 2006

To:

Beau Anderson, Williston Community College, Williston, ND
Brian Combes, South HS, Bakersfield. CA

Rick Cotta, Tehachapi HS, Tehachapi, CA

Chris Dixson, North HS, Bakersfield, CA

Albert Graham. Lindsay HS. Lindsay, CA

Joia Jones., Ridgeview HS, Bakersfield. CA

Brian Kantner. Kern Valley HS, Lalke Isabella, CA

Emily Keverline, Kern Valley HS, Lake Isabella, CA

Joel Lamer, Carrington HS, Carrington, ND

Ralph Mendes, Foothills HS, Bakersfield. CA

John Meyer, Kern Valley HS. Lake Isabella, CA

Roger Riley. Bakersfield Regional Occupations Center, Bakersfield, CA
Dan Stave, Leeds HS, Leeds, ND

Rick Vanett, Rugby HS, Rugby. ND

Gary Wald, Maddock HS, Maddock. ND

Thank you for agreeing to participate in this pilot survey for my masters thesis project.
Please answer the questionnaire as it pertains to your ag ed program. If you don’t have
one of the key areas please skip that section. Also skip questions 1-16 as they pertain
directly to Montana respondents.

Please comment on the survey’s readability and your ability to understand the questions.
This will help me in creating a better survey tool for my main survey group in Montana.

Thank you for agreeing to complete this survey in such a tight time table. Please
complete ASAP and return it in the pre-paid envelope that is enclosed.

Thanks again for your help in my project.

Sincerely,

Ben Meyer

Montana State University
Agricultural Education
Graduate Student
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LATE RESPONSE ELECTRONIC COMMUNICATION
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$ 4o Ed Graduate Study - MSU : METNET

Fie Edi Fomat Message Colaborate Yiew Help

AP RET MEdA P

= Thrsday, May 24, 2007 11:33:31 A
E’}: ¥ M
Messae
From; 7 Ben A, Meyer
Sbject Ao Ed Graguate Study - 3L

To: i Ben A Meyer

Just a quick reminder to please fil out and return the pollution and environmental risk survey that you
received [ast month from MSU. To all the educators that have submitted their completed survey a big
thank you. I'm still looking for over 20 surveys to be submitted to MSU. As always, if you do not wish
to participate please send me an email indicating so.

Remember all of your answers are confidential and no identifying information is being collected in
conjunction with this survey. Also please be sure to use the envelope that is included in your survey to
resubmit to MSU. Assa Kante, graduate student from Africa, will be collecting the surveys and
discarding the envelopes to ensure that your answers can not be coorborated with your postage
cancellation or return address.

Thank you again for your participation in this study and efforts to improve Montana ag ed.

Ben Meyer
406-994-5778
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SURVEY COMMENTS
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Additional comments regarding the survey — question 75. Do you have any comments
regarding this survey?

Are there any federal and state laws we need to be aware of?

Need more education just like 100 other issues in ag ed.

Education should start first with the administration then the teachers and other adults.

Needs to be taught along with hazards, laws, and damages to the environment.

Don't use this survey against me. | answered honestly and with truth.

The challenge is getting people to accept the responsibility of pollution prevention.

Prevention and responsibility don't fit in our society or personal ethics very well.

Needs to be done, and we as teachers need to be paid accordingly for handling this
stuff

I could use a lot more training and methods for disposal techniques.

Need more training.

Too bad the state educational system doesn't mandate recycling education and
practices. How else will society learn?

Need more of it in and out of school.

I would like to know more

Taking this survey makes me realize just how little pollution prevention training and
education I've received

I would be interested in training if it were offered a reasonable difference from my

school.



100

Need to be made aware of current updates.

Needs to be better developed.

Very different depending on the situation.

What about air pollution?

More is necessary.

Need more education.

Are there any good teaching materials available about waste disposal?

Need a resources for the areas covered in this survey.
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Additional comments regarding pollution prevention education — question 76. Do you
have any comments regarding pollution prevention education?

I am curious what everyone else does. Hopefully, this data will be shared.

Survey targets things that need to be changes but there isn't time or money to do them.
Too many schools have no facilities to manage waste.

Need option for less of than one gallon in survey choices.

We don't have the proper facilities to dispose of products.

We only purchase chemical that is needed and use them until they are gone. Your time

frame questions are not applicable to us.

What recycling options might be available in urban areas?

Good things to ask as they are current issues!

Got me to thinking, thanks.

Keep results confidential.

Thought provoking.
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Additional areas of pollution prevention or environmental risk that were not ask about in
the survey — question 77. Is there any additional area(s) of pollution prevention or
environmental risk that affects your program that this survey doesn’t cover?

Maybe a little more on air quality and noise pollution for health reasons of the

instructors around it on a continuous basis.

Education for dust collection in woods shop.

Ventilation of welding and dust fumes, Computer and e-waste, Ni batteries.

Welding smoke, paint and solvents are also risks in our school.

Air quality.

Air quality - combustion of metals and byproducts of welding and cutting processes.

Biology/chemistry labs and art departments.

We need some in-service on this.

Chemical disposal in science labs?

Vehicle emissions in the shop. Wood dust with not central collection system.

Floor sumps.
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Montana Agricultural Education Directory - 2006-07
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Respondents’ chemical inventory (gallons)

Engines/automotive laboratories New volume Used/open volume
Qil 247.50 960.00
Transmission fluid 52.25 56.00
Antifreeze 72.00 102.00
Refrigerants 0.00 0.00
Brake fluid 20.25 6.75
Diesel/Gasoline 187.00 95.00
Engine cleaning solvents 440.50 165.00

Total laboratory volume 1,019.00 1,385.75

Metals/welding laboratories New volume Used/open volume
Cutting oil 30.63 39.13
Paint thinner 62.75 56.50
Paint stripper 18.75 20.50
Foundry chemicals 0.00 1.50

Total laboratory volume 112.13 117.63

Greenhouse laboratories
Selective herbicides 14.50 18.00
Non-selective herbicides 6.50 3.00
Fungicides 4.13 4.00

Total laboratory volume 25.13 25.00

Woods/construction laboratories New volume Used/open volume
Paint 255.00 375.00
Solvents 72.00 76.50
Stains 107.75 172.00
Glue/adhesives 56.75 90.00

Total laboratory volume 491.50 713.50

Total laboratories volume 1,647.76 2,241.88

Respondents’ chemical inventory (pounds)

Greenhouse laboratories
Fertilizer
Insecticides

Total laboratory weight

New weight

523.00
65.00

588.00

Used/open weight

402.00
52.00
454.00
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Agronomy laboratories New weight Used/open weight
Herbicides 0.00 88.00
Pesticides 0.00 0.00
Rodenticides 2.00 0.00
Insecticides 8.00 5.00
Fungicides 1.00 0.00
Fertilizer 10,013.00 0.50
Seed treat 0.00 5.00

Total laboratory weight 10,024.00 98.50

Total laboratories weight 10,612.00 552.50

Respondents’ chemical inventory (cubic centimeters, cc)

Animal husbandry laboratories New volume Used/open volume
Vaccines 900.00 560.00
Antibiotics 900.00 700.00
De-wormers 20,671.00 17,034.00
Antiseptics 3,785.00 11,356.00
Fungicides 0.00 0.00

Total laboratory volume in cc 26,256.00 29,650.00
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