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ABSTRACT

FEASIBILITY STUDY, PROGRAM REVISION,
AND CURRICULUM DEVELOPMENT
FOR A
MECHANIZED AGRICULTURE PROGRAM
IN AN URBAN CALIFORNIA COMMUNITY COLLEGE

By
Thomas Anthony Visosky

PURPOSE
The purpose of this study was to apply current
curriculum development practices by analyzing industry and
market needs; and to modify an existing Mechanized
Agriculture Program and its curriculum to meet the needs of
the agricultural, industrial, and landscape businesses in

the surrounding community.

PROCEDURE

Increasing urbanization, encroachment of industrial and
commercial developments, along with advancements in
technology contributed to the need for re-evaluation of the
traditional Mechanized Agriculture Program at Mt. San
Antonio Community College in Walnut, California.

An established jury of experts at a preliminary
planning session developed a direction for the revision

process. A quantitative mail survey was conducted. The
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survey data were coded and processed using a mainframe
computer utilizing a statistical software package designed
for social sciences. The data was analyzed by frequency
distribution and Chi-squared statistics, as appropriate.

The jury of experts determined the survey results to be both
valid and adequate to warrant program revision and

curriculum development.

CONCLUSIONS

The conclusion to modify the existing Mechanized
Agriculture Program and rename it the Equipment Technology
Program was based on: Projections that the conversion of
agriculture land to urban land would continue to increase;
the existing program was inadequately serving the changing
employment market; no competitive program was within the
20-mile radius of Mt. San Antonio College; analysis of the
survey results warranted program revision and curriculum
development; and the predominate agriculture based industry
was related to landscape and nursery management.

The Equipment Technology Program was designed to offer
an Associate in Science degree and two certificate options:
Equipment Technology and Landscape Equipment Technology.
Curricula were developed to fit the needs of the surrounding
industry and community. Final approval for the program
revision and curriculum was granted in April, 1988 by the

Mt. San Antonio College Curriculum Committee. Implementation
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began September 1988. Recommendations for further study

were reported.
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I. INTRODUCTION

Innovations in agriculture occur daily. As times,
ideas, and lifestyles change -- so must agriculture
education. Educators must provide students with an
awareness of the changing shape of agriculture and introduce
them to the "non-traditional" aspects of the industry and
environment they will be serving.

Throughout history, post-secondary institutions have
responded to the training needs of business and industry.
The greatest strengths of the California community college
system are its diversity, accessibility, and its ability to
meet local community needs, while at the same time serving
as the State’s largest provider of post-secondary
education.l The underlying question that educators in
community colleges and technical institutes must answer
concerning change according to Grubb is: "How can we be
sure to meet the needs of the federal government, the

community, and the individual?"? 1In the ongoing process of

lcalifornia, Department of Education, Commission For
The Review Of The Master Plan For Higher Education, The

ssessme orni

a
i , March 1986, p. 3.

2W4. Grubb, "The Bandwagon Once More: Vocational
Preparation for High-Tech Occupations," Harvard Educational
Review 54 (1985): p. 429.
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meeting and adjusting to these needs, the field of
Mechanized Agriculture has maintained its emphasis of
fundamental competencies.

Southern California Community College Mechanized
Agriculture Programs and curricula need to be reviewed
continually and revised to meet the demands of growing
technology and regional vocational conditions.

The Mechanized Agriculture Program at Mt. San Antonio
Community College in Walnut, California has been faced with
the obstacles of decline in enrollment, agricultural
industry, and agricultural work experience opportunities.
Not withstanding the fact that traditional agricultural
industries have diminished in the Mt. San Antonio College
service area, rapid changes in technology and urbanization
have created a demand for skilled equipment technicians who
participate in the marketing, operation, service, and
maintenance of equipment necessary for the industrial and

landscape businesses.

1.1 PURPOSE OF THE STUDY

The purpose of this study was to apply current
curriculum development practices by analyzing industry and
market needs; and to modify an existing Mechanized
Agriculture Program and its curriculum to meet the needs of
the agricultural, industrial, and landscape businesses in

the surrounding community.
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1.2 BACKGROUND AND NEED FOR THE STUDY

Many post-secondary two-year institutions offering
agricultural programs throughout the State of California in
the 1980s had to face the dilemma of urbanization. This
urban explosion occurred for a number of reasons, but
according to sociologist, John J. Palen, the five most
important factors were the following:

1. A rapidly growing population,

2. Scientific management of agriculture,

3. Improved transportation and communication,

4. Stable political governments, and
5. The development of the industrial revolution.3

Mt. San Antonio College is one of 106 community
colleges within the State of California educational system.
Sixty-six of the colleges are located within the southern
half of the state.? Geographically, Mt. San Antonio College
is located in Southern California within the boundaries of
Los Angeles county, in the city of Walnut. It is just
twenty-five miles east of Los Angeles (see Appendix A). The
Mt. San Antonio Community College District encompasses a
10-mile radius of the school facility (see Appendix B).

The Mission Statement of Mt. San Antonio College as

written in the catalog states:

3John J. Palen, The Urban World (New York: McGraw Hill
Book Co., 1981), p. 6.

4california Association of Community Colleges,

california Community College Directory, (CACC Press, 1988),
p. 10
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The Mt. San Antonio Community College District is
dedicated to serving a diversified and changing
population through excellence in teaching and in
support services. The College, an integral part
of the community, meets the educational needs and
aspirations of the people it serves. The primary
purpose of Mt. San Antonio College is to offer
high quality, comprehensive, and flexible programs
designed to develop personal, academic, and/or
job-related skills to all adult members of the Mt.
San Antonio College District and to those
especially qualified by law who are able to
benefit from the programs and services. The four
major instructional programs are:

A. Transfer: lower division courses
including preparation for a major,
liberal arts, and general education
requirements transferable to four-
year colleges and universities.

B. Occupational: preparation for
career entry, re-entry, and job
upgrading in vocational (technical
and para-professional) careers or in
vocational areas which lead to
certification, licensure, transfer,
career, or self employment.

C. Remedial: curricula designed to
increase students’ reading, writing,
and computational skills to move
them to a more functional level.

D. Community Education: courses and
other services designed to assist
community members in becoming
informed and responsible citizens,
enlightened participants in cultural
and recreational activities, and
sensitive human beings in
relationships to each other.>

Mt. San Antonio College is fully accredited by the

Western Association of Schools and Colleges, the University

of California, and Board of Governors, California Community

Colleges. The College is fully authorized to offer courses

which parallel the first two years of the state

5Mt. San Antonio College Catalog, (1987), p. 1.
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universities’ and colleges’ curricula and which qualify a
student for the university.®

The College, including the Agricultural Sciences
Department, was founded in 1946. Agricultural Engineering
courses and degrees were first offered in 1952. 1Its
curriculum was designed to articulate with those offered in
the lower division by the Universities of California and the
California State Universities.”

During the 1950s, the Agricultural Sciences Department
offered two separate curricula in Agricultural Engineering,
Vocational and California Polytechnic Transfer. The
Vocational option was designed to teach skills necessary for
the operation of a modern mechanical farm. The California
Polytechnic Transfer option was designed to prepare students
for a four-year college leading to a Bachelor of Science
degree in Agricultural Engineering. The core courses were
Agricultural Mechanics and Farm Machinery® (see Appendix C).

During the 1960s, the Agricultural Sciences Department
offered the option of Agricultural Engineering (California
State Polytechnic College Transfer) or Agricultural
Mechanics (Vocational). The Agricultural Engineering
curriculum was modified to be more technically oriented and
the curriculum was modified to include more specific crop,

horticulture, and animal production courses. The core

61bid.
7Mt. San Antonio College Catalog, (1950), p. 43.

81bid.
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courses remained the same for both options with the addition
of a Farm Tractors course? (see Appendix D).

During the 1970s, the Agricultural Mechanics
(Vocational) Program title was changed to Agricultural
Engineering Technology. Two courses were added to the
Agricultural Engineering Technology Program: Agricultural
Mechanization and Internal Combustion Engines. The
Agricultural Engineering transfer curriculum remained the
same as the 1960sl0 (see Appendix E).

During the 1980s, the Agricultural Engineering
Technology Program title was changed to Mechanized
Agriculture. The core courses remained the same as in the
1970s, but a certificate in Power and Machinery was added.
The Agricultural Engineering transfer program was no longer
offered as an optionll (see Appendix F).

In a personal interview, Mr. Herman W. Weskamp,
Agricultural Engineering Instructor at Mt. San Antonio
College from 1952-1980, gave an historical overview of the
demographics and focus of the agricultural students during
his tenure. As an instructor Mr. Weskamp noted:

During the 1950s, students came primarily
from farms in the immediate surrounding area.

Many transferred to four-year institutions or went
directly into self-employment or family farms.

9Mt. san Antonio College Catalog, (1960), p. 42.
10Mt. san Antonio College Catalog, (1970), pp. 71, 76.

1lMt. san Antonio College Catalog, (1981), p. 56.
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During the 1960s, rapid urbanization occurred.
The population influx was mainly from the midwest farm
belt. The students were from families adjusting to
suburbia, and the students themselves were anxious to
get back to the "basics" of farming. Employment
opportunities began to shift from self-employment to
working as employees in agriculture-based businesses.
Few students transferred to four-year institutions.

During the 1970s, the majority of students were
mostly urban raised with farm background two
generations removed. Because of the technical
advancements in the past two decades, high skill and
specialization training were essential. Students
transferring to four-year programs was high.
Agriculture industries also were experiencing
urbanization demands and began handling industrial
services and supplies. Employment opportunities
continued to be self-employment and working as
employees for agriculture-based businesses with the
addition of working in related industries.l12
During the 1980s, the mechanized agriculture student’s
background was primarily urban in nature. The Mt. San
Antonio College District in 1986 had an estimated population
of 665,106 with approximately 203,503 households.13 For a
population comparison table of the Mt. San Antonio College
District cities see Appendix G. Few students in the 1980s
transferred to four-year institutions. Employment shifted
to urban industries with some opportunities in self-
employment and agricultural sales and service.

Review of the Mt. San Antonio College Office of
Admission and Records, enrollment census correlates with

Mr. Weskamp’s observations. The student enrollment at Mt.

12personal interview with Herman W. Weskamp, Professor
Emeritus, Mt. San Antonio College, Walnut, CA, 10 November
1987.

13mt
Notebook, Vol2, (1985), p. 21.
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San Antonio College increased from a total enrollment of 888
students in 1950 to 19,213 in 1980. At the same time, the
enrollment in the Agricultural Sciences Department increased
from 198 students in 1950 to 1,355 in 1980. These
statistics show that 22 percent of the student body in 1950
were agriculture students compared to only 7 percent in
1980.14 No comprehensive statistics about enrollment in
specific majors or certificate programs were recored by the
College or the Agricultural Sciences Department.

During the period of 1950 to 1980, the surrounding
service area for Mt. San Antonio College experienced a
transition from a rural farm community to an industrial and
commercial center for the East San Gabriel Valley which is
located in the northeastern section of Los Angeles County.
Census data reviewed from the United States, Department of
Commerce, Bureau of Census provides additional insight into
the trend toward industrial and commercial use of land. The
number of acres devoted to agriculture in Los Angeles county
during these years decreased by 57 percent while at the same
time the number of manufacturing establishments increased by
122 percent. From 1950 to 1980, housing within the Los
Angeles County area increased by 89 percent.l3 This

increase confirmed the trend away from utilization of land

14Mt. san Antonio College, Office of Admissions and

Records, Enrollment Census: 1950-51, 1960-61, 1970-71, and
1980-81.

15y, s. Department of Commerce, Bureau of the Census,

Characteristics of the Population, 1950, 1960, 1970 and 1980.
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for agricultural production and into residential,
industrial, and commercial use. Table 1 projected that the
percentage of urban land and the population would continue
to grow in the college district and in adjacent subregions.

The dramatic reduction in the number of acres devoted
to agricultural production resulted in a shift to new
agricultural products. As reported in the San Gabriel
Valley Tribune: "The biggest remaining form of agriculture
in the San Gabriel Valley is the nursery-based production of
ornamental plants and trees."16

Since its beginning in 1952, the Mt. San Antonio
College, Agricultural Engineering Program experienced three
program title changes but only minor changes in its core
curriculum and focus of serving the agricultural industries.
During the same time, the surrounding service area of the
college underwent major changes with increasing
urbanization, encroachment on the farmland by industrial and
commercial establishments, and the popularity of the
landscape industry. Consequently, by the late 1980s the
question of whether or not the existing program entitled
Mechanized Agriculture was adequately serving the changing
community became apparent.

In response to the question posed above, three options
were available: 1) Develop a new program, 2) Modify the

existing program, or 3) Cancel the existing program. In

15"Igzing Stock of the Valley’s vanishing agriculture,"
San Gabrijel Valley Tribune, 11 May 1988 Sec. D, p. 1.
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order to implement a new program, examination of the new
program and comparison of it to the community college and
statewide master plan had to be completed. Additionally,
studies relating job market analysis, enrollment
projections, library resource availability, facilities, and
equipment required to intitiate and sustain the program had
to be completed. Further review of faculty availibility and
financial support had to be presented to the Chancellor of
California Community Colleges prior to approval of a new
program.17

Modification of an existing program, required only
approval at the local community college by the District’s
Curriculum Review Committee. The approval process
necessarily required some of the same information as that
required to implement a new program. The focus of review
was primarily concerned with market demand for competency
skills within the modified program. Budget analysis and
comparison of the modified program to the district and
statewide master plans were eliminated.l8

An advisory board with representatives from industry
and education was set up to provide input and advice for
reviewing and modifying the Mechanized Agriculture Program.
This board was used as a jury of experts for this study and

it is described in more detail in Section 3.1., p. 38,

17california, Department of Education, Title 5,
Assembly Bill 1725, 1986.

181pi4.
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Given the time constraints imposed by Mt. San Antonio
College in keeping with the requirements of Title 5 of the
California Educational Code, the unavailability of funding
for a new program and the narrow scope of the study; the
jury of experts concluded that modification of the existing
program was the only feasible method for applying the study
results. The jury of experts recommended implementing the
study findings and modifying the existing program at Mt. San
Antonio College to obtain immediate quantitative and
qualitative analysis of the validity of the program findings
in a real life application.

Accordingly, the jury of experts believed that factors
of market demand for technological skills should be examined
rather than student demand when developing an accurate and
effective research model. Such an approach gives due
consideration to the Mission Statement of the Mt. San
Antonio Community College District to: " . . . offer high
quality, comprehensive, and flexible programs to develop
personal, academic, and/or job-related skills to all adult

members of the district."19

1.3 OBJECTIVES

The major purpose of this study was to apply a

vocational education method of modifying a curriculum.

194t. san Antonio College Catalog, (1987), p. 1.
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This study emphasized two of the four principles of

curriculum development--Analysis and Design.20 oObjectives

one through four utilized analysis to establish need

indentification. Objectives five and six responded to the

needs through design.

The specific objectives were to:

1.

Determine the necessity and potential of updating

and modifying the Mechanized Agriculture Program.

Develop a survey to obtain data to determine the

following:

A. The business types surveyed.

B. The subfields of the business types surveyed.

C. The type of equipment technicians employed in
the surveyed area.

D. The desired educational level of equipment
technicians and which levels demonstrate more
productive employees.

E. An average starting salary of an equipment
technician.

F. Whether or not the employer would like a
training program for current employees.

G. The preferred time of day and duration of term
for classes to be offered to meet the work
schedules of existing employees.

H. Whether the employer would prefer an associate
degree or a certificate program.

I. Which specific technical skills would be needed

for an equipment technician.

2030seph C. Bondi and Jon Wiles, Curriculum

o ctice, 2nd ed., (Columbus:

Charles E. Merrill Publishing Co., 1984) p. 3.
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J. Whether or not industry would be willing to
support the proposed program through donations,
scholarships, and/or work experience.
K. Whether or not the employer would be willing to
serve as a member of an equipment technology
advisory committee.

Identify the power and machinery competency needs

within the urban community.

Assess the existing program and its ability to
satisfy competency needs of the urban employment

market.

Design and develop modifications to the existing
Mt. San Antonio College Mechanized Agriculture
Program to conform with urban employment and market
demands as demonstrated by research and survey

findings.

Develop and/or revise course content that

corresponds with program modifications.

1.4 ASSUMPTIONS

following assumptions were made in developing the

In order to prepare students for the employment

market place, education programs must relate to the

needs of industry.
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Connelly and Saxton in 1982 recognized this
relationship and stated that:
To properly assess the labor market for local
occupational program planning a survey of employers
within the labor market is necessary to confirm the
existence of job opportunities and to verify the
precise skills, knowledge, and aptitudes required.?1
2. Equipment used in industry today is highly
technical, resulting in a demand for educated and
skilled equipment technicians.
Powers, Powers, Betz, and Aslanian noted that:
Technological change is an ongoing phenomenon, and as
it continues -often rapidly- it creates needs for
constant retraining. Both the demand for training to
develop new skills in employees and the demand for
periodic updating of those skills must determine the
content of programs offered to help employers adapt to
technological change.?22
3. In updating for advanced technology, it is
essential to continue to offer students the
fundamental competencies.
Groves described changes that are needed in community
and technical college curricula:
Today’s equipment is a combination of electrical,

mechanical, fluid, thermal, optical, and microcomputer
applications. The operation and repair of this

21lcatherine Connelly and Steven Saxton, How eve
se or Market formation a iona
Program Planning, (California: California Occupational

Information Coordinating Committee, 1982), p. 44.

22pavid R. Powers et al., Higher Education in

Partnership with Industry, (San Francisco: Jossey-Bass
Publishers, 1988), p. 36.
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equipment will be impossible without some knowledge of
basic principles in all these areas.

4. Equipment dealerships; municipalities; golf
courses; local school district maintenance
divisions; building, excavation, and landscape
contractors; and utility companies are a
representative sample of the employment market in a
Mechanized Agriculture Program.

Upon the recommendation of the jury of experts, the

above mentioned business types were examined due to their

utilization of similar mechanical and operational skills.

5. The majority of employment and work experience
opportunities would draw from an approximate
20-mile radius of Mt. San Antonio College in
Walnut, california.

The Mt. San Antonio College District encompasses a
10-mile radius of the campus. It was the recommendation of
the jury of experts to increase the radius to twenty miles
to incorporate a broader representative sample of the
employment market. Borg and Gall stated that: . . . "as a
general rule use the largest sample possible."24 Mt. San
Antonio College is located near four freeway systems making

the campus easily accessible within this 20-mile radius.

23¢, L. Groves, "Quantum Leap: Vocational Education
Reform," erican Associ o

Colleges (Mar. 1985) pp. 42-45.

24yalter R. Borg and Meredith D. Gall, Educational

Research, An Introduction, 2nd ed., (New York: David McKay
Co., Inc., 1976 ) p. 188.
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6. This study could be applicable in other two-year

post-secondary institutions in urban areas.

As described in Section 2.1, p. 21, by the Board of
Governors of the California Community Colleges, the
fundamental goals of vocational education include the
continual assessment of current educational programs.
Two-year institutions that have similiar programs could
utilize the process and recommendations of this study to
assist in the modification and development of their

programs.

1.5 LIMITATIONS

The following limitations were identified for
conducting this study:
1. The evaluation process was limited to a single

program to narrow the scope of this study.

2. The study focused on one community college in the
city of Walnut, within the San Gabriel Valley, Los
Angeles County, California because each community
college district and service area has specific

demographic needs.

3. The Mt. San Antonio College District encompasses a
10-mile radius. An approximate 20-mile radius of
the college campus was utilized in order to more

accurately determine the market demand for
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equipment technician competency needs of the
immediate market surrounding Mt. San Antonio

College. (see Appendices A and B).

4. Evaluation of the survey results was subject to a
time constraint of sixty days due to the curriculum
review deadline at Mt. San Antonio College as

mandated by the State of California.25

25California, Department of Education, Title 5,
Assembly Bill 1725, 1986.



II. REVIEW OF LITERATURE

Publications related to the study were selected and
discussed under seven sections in this chapter. The first
section deals with the role of the California community
colleges, including a brief history and primary functions.
The second defines the role of vocational education and its
fundamental goals. The third reviews Southern California
community college catalogs to establish which colleges have
mechanized agriculture or equipment type courses,
certificates, or degrees. The fourth reviews other studies.
The fifth section reviews research methodology which covers:
the steps in research, measurements in research, and
approaches to data collection. The sixth gives a historical
overview of curriculum development in the twentieth century.

The seventh section summarizes the chapter.

2.1 ROLE OF THE CALIFORNIA COMMUNITY COLLEGES

Since the early 1900s, the California community

colleges have been a gateway to opportunity for millions of

Californians. By 1960, there were 66 campuses with a total

enrollment of over 340,000 students. By 1986, there were

19
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106 campuses whose combined enrollment equaled over a
million students.l
The California Community College Master Plan assigned
the following primary functions to the community colleges:

. « . to provide instruction in the first two

years towards an undergraduate degree, with the

expectation that students in this course of study

would transfer to a four-year college or

university; and to provide vocational and

technical training leading to employment for

students who did not pursue college degrees.

Over the years, rapid demographic and societal changes
have brought more diversity. By the late 1980s, the
community colleges offered language and citizenship
training, basic education skills, and cultural enrichment

for their communities, in addition to offering courses

within their original transfer and vocational functions.3

2.2 ROLE OF VOCATIONAL EDUCATION IN
CALIFORNIA COMMUNITY COLLEGES

Doctor Barlow, Professor Emeritus, University of
California Los Angeles, defined Vocational Education as:
. . . a social process concerned primarily with

people and their part in doing the work that
society needs done; it is concerned with preparing

1California, Department of Education, Commission For
The Review Of The Master Plan For Higher Education, The

Challenge of Change, A Reassessment of the California
Communjty Colleges, March 1986, p. 1.
21pia.

31bid.
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people for work and with improving the work
potential of the labor force.

The Board of Governors of the California Community
Colleges established the following fundamental goals for
vocational education:

1. Prepare students, through instruction, for
employment in established and emerging occupations,
and assist in placing students in jobs or in more
advanced training.

2. Further develop systems for effective student
personnel services, including occupational guidance
on a continuing basis that is current as to skill
needs and occupational opportunities.

3. Assist those already employed to acquire updated
skills necessary to maintain their level of
employment or to advance or change occupations.

4. Seek out and develop those ideas which lead to the
improvement of instruction and the success of
students enrolled in occupational education
programs.

5. Seek out and develop through research those ideas
which lead to instruction in and development of

skills and proficiencies in_new and emerging
occupational opportunities.?®

2.3 SOUTHERN CALIFORNIA COMMUNITY COLLEGES
CATALOG REVIEW

Assuming this study reveals equipment technician

competency needs within the employment market, it would then

4Gerald G. Somers and J. Kenneth Little, eds.,
A4 na ducatj oda o ow (Wisconsin:
University of Wisconsin, 1971), Chapter 2, Changing Goals,
by Melvin L. Barlow, p. 11.

5California, Department of Education, Planning

Committee on Vocational Education, The California Five-Year
State Plan For Vocational Education, Vol. I, 1977 p. 24.
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be relevant to review existing mechanized agriculture and
related area course programs from other schools to determine
applicability to the Mt. San Antonio College program.
Accordingly, for this study, catalogs of the sixty-six
Southern California community colleges were reviewed to
establish which colleges offered associate degrees,
certification, or support courses in mechanized agriculture
or equipment related fields.

Twenty-two colleges were found to offer the established
criteria. Five colleges offered support courses, two
offered certification programs, six offered degree programs
and nine offered both certification and associate degree
programs in mechanized agriculture or equipment related
fields. Appendix H contains Table A.2 which summarizes the

catalog content review for the twenty-two colleges.

2.4 REVIEW OF OTHER STUDIES

A review of abstracts of other research studies was
conducted, using the libraries at the Univeristy of
California, Los Angeles, California Polytechnic State
University, Pomona, and Mt. San Antonio College, Walnut.
The resources investigated and reviewed were:

1. Dissertation Abstract International
2. Educational Resources Information Center (ERIC)

Other resource avenues utilized were:

1. Vocational and Occupational Information Center for
Educators (VOICE)
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2. Michigan State University, College of Agriculture
Library’s collection of dissertations and theses.

Each resource was investigated under the following
topics. Each topic was reviewed to determine whether or not
it was relevant to the revision of a program in an urban
environment.

1. Agricultural Program Development

2. Agricultural Curriculum

3. Agricultural Curriculum Planning

4. Agricultural Engineering Technology

5. Agricultural Mechanization

6. Equipment Technology

7. Mechanized Agriculture

After finding that none of the above topics provided
information relevant to an urban environment, an ERIC search
was repeated utilizing the topics below.

1. Post Secondary Curriculum Review

2. Post Secondary Program Review

3. Vocational Occupational Planning

4. Vocational Education Needs Assessment

5. Marketing Occupational Programs

6. Community College Curricula Research

7. Instructional Research

Studies were found that demonstrated assessments of
needs and occupational competencies, development and use of
market information, and curriculum development. Although
none of the studies provided relevance to a mechanized
agriculture or equipment related community college program
in an urban area, they did provide valuable information for

this study about the research process.
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2.5 RESEARCH METHODOLOGY

This subsection reviews the steps in research,

measurement in research, and approaches to data collection.

According to Professors Adams and Schvaneveldt of Utah State

University.

Research in any field seeks to generate new information
or knowledge that, in turn, improve the quality of
life, and provide a better understanding of conditions
in a field.®

The seven major steps in the research process outlined

by Adams and Schvanevelt are:

1.

2.

A statement of the problem or issue is given.

A reduction or refinement of the problem occurs
and the problem is restated with research
orientation.

A research design is formulated and mapped out
for use.

Ways to obtain relevant data are developed,
tested, and made ready for use.

The data are collected in accordance with
research rules.

The data are analyzed and results are
interputed.

The findings are typically in a report,
publication, or some other medium to
communicate to or influence others.’

Robert Travers, Distinguished University Professor,

Western Michigan University organized the process of

6Gerald R. Adams and Jay D. Schvaneveldt, Understanding
Research Methods, (New York: Longman Inc., 1985) p. 12.

71bid., p. 18.
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research into the development of a research plan which

contained five steps:

1.

The problem. The plan should include a clear
statement of the question or questions that the
research is designed to answer.

The method to be used in solving the problem. This
section of the plan provides an over-all
description of the approach that offers an avenue
to the solution of the problem.

Procedures and techniques. Whereas the previous
section describes the over-all approach to the
problem, this part of the plan is concerned with
the details of the techniques to be adopted.

The population to be studied. The population to be
studied will depend on the population to which the
results of the study are generalized.

Methods to be used in processing data. A research
plan should indicate the statistical and other
methods that are to be used for processing data.

Research can be measured by the qualitative method

and/or the quantitative method. Professor Travers, explained

the basic distinction between the two methods:

It is difficult to conceive of a scientific

approach to problems that does not involve the use
of measurement. When measurement is involved, it
is usual to say that quantitative methods are
being used, as contrasted with qualitative
methods, which do not involve the use of
measurements. Quite obviously, much of importance
can be learned by the use of qualitative methods,
but the organized body of knowledge that is called
a science seems to require measurement techniques
for its development. The histories of most areas
of knowledge show that, in the early stages of
development, knowledge is acquired by qualitative
methods, without resort to measurement. Such
knowledge is usually lacking in precision and
often hopelessly vague, but the kernel of truth
that it contains opens the way to the development

SRobert M. W. Travers, An Introduction to Education
Research, 3rd ed., (New York: Macmillen, CA 1969), pp.83,84.
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of progressively more precise knowledge. . .
Qualitative observations seem to be essential for
the development of any branch of science, at least
in its early stages, but it is ultimately careful
work involving measurement that builds a science
of real value.

Obtaining and collecting data are essential steps in
research. Adams and Schvaneveldt list and define four major
approaches to obtain data:

1. The case study approach. This is an in-depth
study of one or a limited number of cases in
which each case is treated as a whole.

The case study approach is particularly
helpful when deeper understading is needed
and when there is little concern about
generalizing to a large population.

2. The survey approach. This collection of data is
from a sample, typically a large sample, to a
set number of defined questions. The survey sample
is usually a cross-section of a stated population,
with the emphasis on generalized statistics of
the population as the outcome, not the individual,
as is the focus in case studies.

3. The cross-sectional approach. This design presents
a broad picture with analysis of a large group in
regard to multiple variables. The subjects in a
cross-section are studied at one point in time with
no attempt to assess development change. Data in
this approach are most often collected by
interview, questionaire, or telephone contact.

4. The longitudinal approach. An individual or small
number of units are studied over a period of time.
The goal of this approach is to describe or measure
the change or development of some process. This
approach provides high control over variables and
is the design to use when the primary goal is
to understand change or development patterns.10

91bid. p. 87.

10pdams and Schvanevelt, Understanding Research
Methods, p. 117.
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The survey is a common tool in research. Travers
wrote:

Surveys are conducted to establish the nature of

existing conditions. A school survey is commonly

conducted in order to determine which services the

school can render its community or perhaps to compare

these services with those that are provided by other

schools.11

A basic distinction also exists between the qualitative
survey and the quantitative survey. Qualitative implies a
relatively small number of cases, an informal interview
consisting of mostly open-ended questions, and a non-
statistical approach to the collected data. Quantitative,
on the other hand, seeks to count or quantify the data and
normally applies some statistical form of analysis. This
type of survey uses a large and representative sample, as
well as a standardized questionnaire with mostly precoded
questions.12

As written by Borg and Gall: "Data-collection tools
are used in survey research to obtain standardized
information from all subjects in the sample."l3 The three

most common methods of survey or data collection are the

following: (1) personal interviews, (2) telephone interviews

11Travers, An Itroduction To Education Research, p. 185.

12pobert Ferber, Handbook of Marketing Research, (New
York: McGraw Hill Book Co., 1974) Section II, Part B, Survey

Design, by Paul B. Sheatsley, p. 66.

13Borg and Gall, Educational Research, An Introduction,
p. 188.
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and (3) mail surveys.l% According to a widely-recognized
expert in market research, Paul Erdos:

In planning a survey, the researcher must decide

which data collection method is most appropriate

and applicable to the particular problem at hand,

can achieve the most complete and most reliable

results, and will best fit the available budget

and time requirements.15

Personal interviews tend to be the most expensive on a
cost-per-interview basis. The interviewer can influence
results given by respondents in many different ways -- all
the strengths and weaknesses of this method can be
attributed to this one factor. The telephone interview is a
relatively quick method for obtaining certain kinds of
information since the surveyor need not arrange for
appointments in advance, travel to subjects, or leave it to
the subjects’ leisure to mail in survey information. The
telephone interview can become fairly expensive when a
large, widely dispersed sample is used.

In educational research, direct mail surveys are
commonly used. Paul Erdos of Erdos and Morgan, Inc., New
York, wrote that the major advantages and disadvantages of
mail surveys may be summarized by the following points:

va es:
1. Wider distribution

2. Less distribution bias
3. No interviewer bias

l4gpobert Ferber, Handbook of Marketing Research, Survey
Design, by Paul B. Sheatsley, p. 2-77.

15Rrobert Ferber, Handbook of Marketing Res , Data
Collection Methods Mail Survey, by Paul L. Erdos, p. 90.
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4. Better likelihood of thoughtful reply
5. Time-saving

6. Centralized control

7. Cost saving

Disadvantages:

1. Usable mailing lists sometimes are unavailable

2. The subject matter or nature of the research
may require the presence of a specially trained
interviewer.

3. The questionnaire is too long.

4. The questionnaire is too difficult.

5. The information required is confidential.

6. The respondent is not the addressee.

7. The time available is not enough.

8. The problem of non-respondents must be faced.l6

Erdos also wrote that:

For a mail survey to be acceptable, it must be based on
an adequate mailing list, use proper sampling
procedure, avoid biasing the answers by anything
contained in the letter or questionnaire; and, finally,
achieve a high rate of response or take other steps to
eliminate or reduce non-respondent bias.

Questionnaire construction is an essential part of any

survey. Each item on the questionnaire should be developed

to measure a specific aspect of one of the established

objectives. Borg and Gall emphasized that:

... surveys can have a variety of objectives. However,
these objectives need to be identified at the outset of
the study, otherwise you will find it very difficult to
make sound decisions regarding selection of a sample,
construction of the guestionnaire, and methods for
analyzing the data.l

P-

161pid., pp. 90-92.

171pid., p. 104.
18Borg and Gall, Educational Research An Introduction,

196.
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The survey developer is obliged to explain why the

question is to be asked and how the responses will be

analyzed.

"Questions may be either in the closed form in

which the question permits only certain responses (such as a

multiple-choice question)," says Borg and Gall, "or in the

open form in which the subject makes any response he wishes

in his own words (such as an essay question).”19 The most

accurate form to use is determined by the objective of the

particular question.

Paul Erdos listed the following as the main

considerations in questionnaire construction:

1.

The questionnaire must include questions on all
subjects which are essential to the project; it
should contain all important questions on these
subjects, but none which are not purposeful.

The questionnaire should appear brief and "easy to
complete". Reading it should not destroy this first
impression.

The reader must be made to feel that he is
participating in an important and interesting
project.

The form should not contain any questions which
could bias the answers.

It must be designed to elicit clear and precise
answers to all questions.

Phrasing, structure, and layout must be designed
with the problems of tabulating in mind. The saving
of time and money in data processing should be one
of the considerations.

191pid., p. 198.

2°Erdos, ssiona ail Su s, (New York:McGraw
Hill Book Co., 1970), pp. 37-38.
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The letter accompanying the questionnaire should have
the appearance and format of a personal communication. It
should express simply the importance of the research project
and of the subject’s participation. The letter should
always be truthful, and its style and tone should be
acceptable to the group of people surveyed. It should be as
brief as possible.

The following list compiled by Erdos, demonstrates the
most important thoughts good cover letters should convey and
the most important considerations in their construction.

1. Personal communication.

2. Asking a favor.

3. Importance of the research project and its
purpose.

4. Importance of the recipient.

5. Importance of the replies in general.

6. Importance of the replies where the reader is not
qualified to answer most questions.

7. How the recipient may benefit from this research.

8. Completing the questionnaire will take only a
short time.

9. The questionnaire can be answered easily.

10. A stamped reply envelope is enclosed.

11. How recipient was selected.

12. Answers are anonymous or confidential.

13. Offer to send report on results of survey.

14. Note of urgency.

15. Appreciation of sender.

16. Importance of sender.

17. Importance of the sender’s organization.

18. Description and purpose of incentive.

19. Avoid bias.

20. Style.

21. Format and appearance.

22. Brevity.?1

Erdos also writes that:

...it rarely happens that all twenty-two elements
mentioned above are needed or can be used. Since

211pid., p. 102.
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brevity is very important, we do not want to use a

single sentence which does not earn its keep by
serving a definite purpose.

2.6 CURRICULUM DEVELOPMENT--HISTORICAL OVERVIEW

A curriculum is an organized set of formal educational
and/or training objectives. Four basic principles cement
the foundation of curriculum development: (1) Analysis,

(2) Design, (3) Implementation, and (4) Evaluation. These
principles have evolved primarily from practice. They are
vulnerable to social, political, and economic influences; a
non-systemantic approach to curriculum planning; and the
changing priorities of education. The basic four principles
have remained at the core of curriculum planning theories
during the twentieth century, even though various specific
theories have been presented.23

Subject content was the focus of early curriculum
development. As written by Harold Rugg in the 1926 National
Society for the Study of Education Yearbook:

The operational tasks of curriculum development is

a three step process: (1) Determine the

fundamental objectives, (2) Select activities and
other materials of instruction, and (3) Discover

2271pid.

23Bondi and Wiles, Curriculum Development: A Guide to
Practice, 2nd ed., p. 3.
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the most effective organization and placement of this
instruction."24

By 1950, the technique above had reached refinement in
Tyler’s widely accepted four-step analysis:

1. What educational purposes shall the school seek to
attain?

2. What educational experiences can be provided that
are likely to attain these purposes?

3. How can these educational experiences be
effectively organized?

4. How can we determine whether these purposes are
being obtained?25

In 1962, Hilda Taba, a curriculum specialist, refined
Tyler’s procedure for developing school curriculum and
outlined seven major steps:

1. Diagnosis of needs

2. Formulation of objectives

3. Selection of content

4. Organizing of content

5. Selection of learning experiences

6. Organization of learning experiences

7. Determination of what to evaluate and means of
doing it.26

Taba describes her conception of curriculum approaches:

Decisions lending to change in curriculum
organization have been made largely by pressure,
by hunches, or in terms of expediency instead of
being based on clearcut theoretical considerations

24Harold Rugg, "Curriculum Making: Past and Present",

6 earboo art I o he National Societ o e ud

of Education (Chicago: University of Chicago Press, 1926)
p. 22.

25Ralph Tyler, Basic Principles of Curriculum and
Instruction (Chicago: University of Chicago Press, 1949).

26ygjlda Taba, Curri um_Development: eo
Practice (New York: Harcourt Brace Jovanovich, 1962) p. 12.
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or tested knowledge. The scope of curriculum has
been extended vastly without an adequate
consideration of the consequence of this extension
on sequence or cumulative learning. . . The fact
that these perplexities underlying curriculum
change have not been studied adequately may
account for the proliferation of approaches to
curriculum making.?

Feyereisen later deals with curriculum as a more
comprehensive process by approaching curriculum development
as a problem-solving action chain:

1. Identification of the problem

2. Diagnosis of the problem

3. Search for alternative solution

4. Selection of the best solution

5. Ratification of the solution by the organization

6. Authorization of the solution

7. Use of the solution on a trial basis

8. Preparation for adoption of the solution

9. Adoption of the solution

10. Direction and guidance of staff
11. Evaluation of effectiveness?®

The four basic principles that form the foundation of
curriculum development: analysis, design, implementation,
and evaluation are utilized in each curriculum development
process listed above. The application of these four
principles was pertinent at all levels of education in the
1980s and improved efforts in evaluating school programs.

Vocational and technical curriculum development differs

from academic curriculum development in that it focuses upon

the identification of occupational needs of a particular

271pid., p. 30.

23Kathryn V. Feyereisen, A. John Fiorino, and Arlene T.

Nowak, Supervisor and Curriculum Renewal: A Systems
Agpxgggh (New York: Appleton-Century-Crafts, 1970) p. 204.
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locale. This specialized curriculum takes into account both
academic and community needs. According to Curtis Finch and
John Crunkilton, the:

Basic characteristics of the vocational and

technical curriculum include orientation,

justification, focus, in-school success standards,

out-of-school success standards, school-community

relatlonshlps, federal involvement,
responsiveness, logistics, and expense.29

2.7 SUMMARY

The goals of the California community college system
have evolved since the 1900’s to include diversified
training and educational skill programs in addition to
offering courses within their original transfer and
vocational functions. The fundamental goals as outlined by
the Board of Governors of the California Community Colleges
focus on occupational training to meet occupational
opportunities available within the market place.

Agricultural instruction in an urban area must adjust
to community needs while maintaining a sense of balance and
consistency within the national, state, and local
educational systems. A study of market needs must
necessarily include a review of mechanical agriculture and
equipment related fields at other Southern California

community colleges to reveal applicability to the Mt. San

2930hn R. Crunkllton and Curtis R. Finch, Qgr;;gglgm
velopm Voc o) duc H in

Content and Implementation (Boston° Allyn and Bacon InC-,
1979) p. 9.
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Antonio College program. Similiarly, a review of other
research studies was done, including subheading and
subtopics discussed therein which could be helpful to
discover relevancy to the present research.

A review of research processes and approaches with
respect to their relative value on both the quantitative and
qualitative measurement basis was made to determine the
appropriate means of data collection. In order to fully
utilize the data once collected, the basic principles of
curriculum development were explored from a historical
viewpoint. Correlation of market place demands in
formulation of curricula were re-examined to verify their
consideration in research assumptions.

The subsequent chapters utilized the information from
the literature reviewed to accomplish the objectives of this

study.



III. DESIGN AND IMPLEMENTATION OF THE STUDY

The purpose of this study was to apply current
curriculum development practices by analyzing industry and
market needs; and to modify an existing Mechanized
Agriculture Program and its curriculum to meet the needs of
the agricultural, industrial, and landscape businesses in
the surrounding community. Resource information presented
in Section 2.5, p. 24, was used to formulate the following
research design.

1. Selection of the Jury of Experts

2. Preliminary Planning

3. Development of the Survey Objectives

4. Development of the Survey Questionnaire

5. Development of the Cover Letter

6. Selection of the Sample Population

7. Development of the Survey Procedure

8. Survey Findings

9. Data Analysis

10. Program Modification and Curriculum Development

11. Recommendations for Further Study

This Chapter will focus on procedures one through

seven. Procedures eight and nine will be discussed in

37
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Chapter IV. Procedure ten is discussed in Chapter V and

procedure 11 in chapter VI.

3.1 SELECTION OF THE JURY OF EXPERTS

A jury of experts was selected to include professional
representatives to provide input and advice for reviewing
and modifying the Mechanized Agriculture Program. According
to James Gibson, a 1974 doctoral candidate:

Persons who are most qualified to judge the competency
needs for a particular occupation are those directly
engaged in the occupation and those in close
professional contact with such persons.

The jury of experts for this study were chosen from the
fields of education and industry. The jury included thirteen
individuals and their expertise covered a broad base (see
Appendix I):

4 - Municipal Representatives
1 - Personnel Manager
3 - Equipment Maintenance Supervisors

4 - Agricultural or Industrial Sales and Service
Representatives
2 - Owners of Equipment Dealerships
1 - Sales Representative of an Equipment
Dealership

3 - Agricultural Educators
1 - School of Agriculture Associate Dean
1 - Agricultural Engineering Department
Chairperson
1 - Agricultural Engineering Professor

lyames Loren Gibson, Occupatio ompetencies Needed
ersons terin electe a ccupat , (Ph.D.
dissertation, Michigan State University, 1974), p. 41.
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2 - Equipment Manufacturers

1 - National Training Manager
1 - Southwest Equipment Manufacturer
Representative

3.2 PRELIMINARY PLANNING

A brainstorming session was conducted with the jury of

experts.

Many of the ideas resulting from this session were

incorporated in program modification. Following is a

summary list of the proposed ideas:

1.

2.

10.

11.

12.

A survey should be conducted of local power and
machinery related industries.

The Mechanized Agriculture Program should continue
to keep a broad comprehensive approach.

A liason with industry should be established for
students to utilize their work experience.

An evening program is needed for training
technicians and mechanics who have day jobs.

Students need to learn trouble-shooting.

Development of open-entry, open-exit curriculum
should be examined.

Industry needs to be involved in program support.

Workshops and seminars are needed for skill
enhancement training.

Both an A.S. degree and certification programs
should be offered.

The potential of offering a customized training
program for interested companies should be
investigated.

The advisory committee should be expanded to
include non-traditional agriculture related
industries.

The power and machinery skills needed by employees
should be identified.
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Equipment Technology was suggested as a program
title to interest agriculture and related
industries.

Next, a preliminary planning session was conducted with

the jury of experts to establish a direction for updating

and modifying the Mechanized Agriculture Program. Traver’s

five steps for development of a research plan, as listed in

Section 2.5, pp. 24-25, were used at the session as a guide

for the development of the following:

1.

The Purpose
(The Problem)

The purpose of this study was to apply current
curriculum development practices by analyzing
industry and market needs; and to modify an
existing Mechanized Agriculture Program and its
curriculum to meet the needs of the agricultural,
industrial, and landscape businesses in the
surrounding community.

The Method To Be Used In Achieving The Purpose
(The Method To Be Used In Solving The Problem)

From the four major approaches to obtaining data
listed in Section 2.5, p. 26, it was decided that
the survey approach would be the best method to
achieve the purpose and objectives of this study.
Procedures and Techniques

It was decided that a mail survey with clearly
defined objectives should be designed, implemented,
and analyzed. Utilizing the findings, appropriate

revisions would be made in the program and
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curricula to conform with the demands of the
market and surrounding community.
The Population to be Studied
It was the opinion of the jury of experts that the
school service area radius of ten miles should be
increased to twenty miles of the Mt. San Antonio
College campus for the following reasons:

A. It incorporated a broader representative
sample of the employment market.

B. Twenty miles was an accessible commuting
distance.

C. No other community college within this
20-mile radius offered programs or courses
in this subject area.

The jury of experts selected six catagories as the
major business types to be surveyed. This
selection was based on observations that employees
in these businesses utilized mechanical and
operational skills similar to those utilized by
employees in mechanized agriculture businesses.

1. Equipment Dealer

2. Municipality

3. Golf Course

4. School Maintenance

5. Contractor (Building, Excavation, and
Landscape)

6. Utility Company
It was further recommended by the jury of experts

that references in telephone directories within the
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survey area would be utilized to compile the sample
population.
5. Methods to be Used in Processing Data
It was decided that the qualitative and
quantitative measurement methods would be utilized.
The jury of experts also recommended that a
consultant be contacted for advisement on

statistical procedures.

3.3 DEVELOPMENT OF THE SURVEY OBJECTIVES

The REVIEW OF LITERATURE discussed the importance of
listing specific survey objectives at the onset of a study.
This is done, according to Borg and Gall,? to enable the
researcher to make sound decisions regarding sample
selection, questionnaire construction, and data analysis.
The complete list of survey objectives for this study is in
Section 1.3, p.13, under Objective 2. The survey objectives
were selected in accordance with the purpose statement
(study Objectives 1, 2, and 3 listed in section 1.3,

PP. 13-14) and the preliminary planning session with the

jury of experts.

2Borg and Gall, Educational Research An Introduction,
p. 196.
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3.4 DEVELOPMENT OF THE SURVEY QUESTIONNAIRE

A questionnaire entitled "Equipment Technician Survey"
(see Appendix J) was developed to specifically address each
of the eleven established survey objectives. The questions
were designed to provide for a quantitative analysis of
industry and market needs within the pre-defined 20-mile
radius of Mt. San Antonio College. The first section of the
questionnaire simply provided a means to identify the
respondent organization, including a contact person for
possible follow up. This section was followed by a question
targeted at Objective 2A, as outlined in Section 1.3,

p. 13, that is, to establish the business type of the
organization. The remainder of the questionnaire consisted
of ten questions to gather responses in support of the
remaining objectives of this survey.

The construction of the questionnaire followed the
guidelines listed in Chapter II by Paul Erdos. Four of
those questions included an "other" choice with space for an
explanation provided. This was done to accommodate
unexpected responses. A listing of each survey question,
its association to the survey objectives listed in Section
1.3, pp. 13-14, and a brief rationale for its selection
follows. A detailed discussion of the survey results is

found in Chapter 1V.
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SURVEY INFORMATIONAL DATA:
This informational data was used to gain basic
background information about the business, to establish a
contact for follow up, and to set up a record of each

respondent to this survey.

COMPANY

OWNER

STREET ADDRESS

CITY CA ZIPCODE
CONTACT PERSON PHONE ( )

The following introductory question was provided in
order to satisfy survey Objective 2A; to identify the

business type surveyed.

BUSINESS TYPE: [] DEALER [] MUNICIPALITY
[] GOLF COURSE [] SCHOOL MAINTENANCE
(] CONTRACTOR [] UTILITY COMPANY
(] OTHER (Please specify)

SURVEY QUESTION #1: Of the sub-fields listed below, which
are closely related to your company?

Landscape Irrigation and Drainage
Equipment Dealer

Residential Landscape Maintenance
Equipment Rental

Commercial Landscape Maintenance
Equipment Repair
Landscape Contractor
Park Maintenance
Building Contractor
Excavation Contractor
Other (please specify)

PN PN Y PY Y Y Y
Sl el e ) e el ) e ) d ed

Survey question #1 was intended to identify the
subfields of the business types surveyed in satisfaction of
survey Objective 2B. Each respondent was asked to indicate
which of the provided subfields best characterized their

business. An "other" selection was provided to allow for
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unanticipated responses. The selection of these categories
was based upon the utilization of similar mechanical and
operational skills to that of mechanized agriculture and on
the recommendation of the jury of experts. Emphasis was
placed on the agricultural, industrial, and landscape
businesses utilizing the operation, repair, and maintenance
of equipment. For further clarification, the jury of
experts verified the selection of these subfields to better
define the actual emphasis and focus of each business.
Analysis of the data gathered from this question aided the
development of curriculum by defining specific job areas
(need) within the areas surveyed.
SURVEY QUESTION #2: Do you employ: (If so, How many full

time/part-time?)
Heavy Equipment Operators
Medium Equipment Operators
Small Equipment Operators
(Landscape type equipment)
Heavy Equipment Mechanics
Medium Equipment Mechanics

Small Equipment Mechanics
Equipment Maintenance/Service

~— e
(S S e )

e N N N o |
Sl Gl b Cd

This question was asked in order to satisfy survey
Objective 2C; to determine the type of equipment technicians
employed (need) in the area surveyed. Classification of
employees were indicated by job title. Each classification
was related to the operation, repair, or maintenance of
equipment. The intent of this question was to find out
which classification, if any, was predominate in the survey
area and to obtain the number of full time and part time

employees (need) in each classification. This information



46
could assist in program and curriculum development, along
with identifying facilities and equipment requirements for

the modified program.

SURVEY QUESTION #3: Would your company hire an equipment
technician with:

[J] A. A high school diploma

[] B. A certificate in equipment
related field

[] C. A 2 year degree in equipment
related field

[] D. A 4 year degree in equipment
related field

SURVEY QUESTION #4: In which of the categories in question
3 do you find the most productive
employee for your needs?

(JA []B []C []D

Please explain

Both questions three and four above were intended to
determine the desired educational levels of equipment
technicians and which levels demonstrate more productive
employees, in satisfaction of survey Objective 2D. Note
that both questions are related in content. The intent of
question #3 was to establish the desired educational level
of an equipment technician. Question #4 was asked to
determine a productivity level of the employee. The data
obtained from these two questions would assist in the
program revision process by indicating any educational 1level

focuses.
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SURVEY QUESTION #5: If you were to hire an equipment
technician in 1987 what would be a
typical starting salary?

[] Below $12,000
[] $12,000 - $16,000
[] $16,000 - $20,000
(] $20,000 - $24,000
[] Above $24,000
Question #5 was asked to determine an average starting
salary of an equipment technician, in satisfaction of survey

Objective 2E. The responses to this question could

establish a typical starting salary range an equipment

technology student seeking employment in this area might
receive. Potential equipment technicians can then compare
this data with other vocational fields. This information is
also useful in promoting a profession.

SURVEY QUESTION #6: Would your company be interested in a
training program for your current
employees at Mt. San Antonio Community
College?

(Y [IN
This question was asked in satisfaction of survey

Objective 2F. The data received from this question might

indicate whether or not the companies surveyed would be

interested in an equipment technician training program

(need) at Mt. San Antonio College for their employees.

However, some companies may prefer to send their employees

to specialized workshops and seminars.

SURVEY QUESTION #7: To upgrade your current employees,

would you prefer the program to be:

[] Day classes
[] Late afternoon classes
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Night classes
Saturday classes
Degree (i.e., A.S.)
Certificate

Short Term (3-9 wks)
Full Term (18 wks)
Other (please specify)

Cd bl b Al ) Ced)

This survey question was aimed at satisfying survey
Objectives 2G and 2H. Survey Objective 2G was to determine
the preferred time of day and duration of term for classes
to be offered to meet the work séhedules of existing
employees. Objective 2H was to determine whether the
employer would prefer a degree or certificate program
(need). Equipment technician courses are typically offered
Monday through Friday during normal working hours. This
inquiry was made to more clearly identify the needs of the
employer. This question was also asked to determine if the
employer wanted the employee to obtain a two-year associate
degree or a certificate in the Equipment Technology Program.
The responses to this question assisted in program revision
and curriculum development by determining the time of day
and length of term best suited to the employer’s schedule.
It also established existing preferences between
certification or degree, and short term or full term
courses.

SURVEY QUESTION #8: What specific technical skills should
an equipment technician have for your
industry? Check as many as applicable.

Large tractor equipment operation

Medium tractor equipment operation

Light tractor equipment operation

Equipment electrical systems
Equipment drive trains

o N o N Nan N o |
e Cd ) ) Cd
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Equipment maintenance
Equipment trouble shooter
Irrigation repair/installation
Irrigation design

On-site work experience
Mowing operation

Lawn edging operation

Chain saw operation

Weed eater operations
Spraying equipment operation
Tillage operation
Safety

Power tools

Basic wood working
Basic metalwork
Tool maintenance
Basic concrete
Basic plumbing
Basic surveying
Welding

Diesel engine
Gasoline engine
Small engine
Hydraulics
Pneumatics

Forklift operation
Backhoe operation
Skiploader/Scraper
Bulldozer

Hand tools

Other (please specify)

= P Y O YO O Y Y 0 Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y
el e ) e e ) G Cd) ) ) ) ) ) G ) d) ) ) N Cd) Cd) e ) hd) ) ) ) ) ) ) Cd

Question #8 was designed to satisfy survey Objective 2I
and study Objective 3; that is, to identify specific
technical skills needed for an equipment technician, and to
identify the power and machinery competency needs within the
urban community. The skills listed above were derived from
the categories of equipment operation, equipment repair and
basic mechanical skills. These listed skills also were
approved by the jury of experts. The data from this
question aided in the development of curriculum to satisfy

competency needs and in the establishment of the technical
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skills needed for an equipment technician in the area

surveyed.

SURVEY QUESTION #9: Would your company support an Equipment
Technician Program through:

Equipment Donation
Equipment Loan
Promotion or Pay Raise for Graduates
Financial Assistance/Scholarship
Facilitating Work Experience

Other (please specify)

e N aen Nane N aun Naue N ane |
) e e ) )

Survey question #9 established whether or not the
industry was willing to support an Equipment Technician
Program with an equipment donation or loan, compensation to
current employees upon completion, scholarships, material
support, and/or facilitating work experience, in support of
survey Objective 2J. To properly teach principles and
application of a subject area, current state of the art
equipment is desired. However, this equipment is typically
expensive and difficult for an educational program to keep
current. Therefore, response selections to question #9 were
provided to indicate if the respondent’s company would be
willing to donate or loan equipment that benefits the
program (design). A response was also provided to establish
if the company would grant graduates of this program a
promotion or pay raise for their efforts in completion of
the program. Many businesses encourage their employees to
better themselves through education. As a result, a
response was also provided to find out if the employer has
an incentive program whereby financial or scholarship

assistance is provided for their employees. Finally, a
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response was provided to determine whether the employer
would facilitate work experience (design). The cost of
training employees is significant due to the additional time
required by the supervisor to oversee the work of the
targeted employees. Therefore, it is to the benefit of the
employers that they hire people with experience.
SURVEY QUESTION #10: Would you or a representative from
your company be willing to serve as a
member on an Equipment Technician

Advisory Committee at Mt. San Antonio
Community College?

(1Y (IN

This final survey question was intended to satisfy
survey Objective 2K. Involvement of industry
representatives is essential to the development and success
of a formal technical program (need and design). The 1982
United States Code, Title 20-Education, requires: "Agencies
that receive federal vocational education funds establish
local councils to be composed of members of the general
public, especially of representatives of business, industry,
and labor; to provide advice on current job needs and on the
relevancy to courses being offered."3 Also, advisory
committees can be utilized as a jury of experts to control

as many confounding variables in research as possible.

3U.S., Congress, House, Law Revision Council, United
States Code 1982 Edition, Vol 8, 1983 p. 522.
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3.5 DEVELOPMENT OF THE COVER LETTER

The cover letter (see Appendix K) was constructed as
recommended by Erdos in Section 2.5, p. 31, to be brief, but
to attract the attention of the recipient and induce them to
become a survey respondent. As stressed in the literature
reviewed, the letter had the appearance in format of a
communication asking a favor. The importance of the
research project and its purpose was highlighted. The
letter was designed to acknowledge the significance of the
recipient and the college assisting one another. A note of
urgency was also indicated. The appreciation of the author
was expressed and a self addressed stamped envelope was

included with the survey form.

3.6 SELECTION OF THE SAMPLE POPULATION

A crucial issue in the design of the mail survey is the
sample size. "The sample should be large enough to permit
estimates sufficiently precise to serve the research needs",
writes Erdos, "while it should be small enough to fit the
available budget."4 The sample population, based upon the
recommendations of the jury of experts, was drawn from
telephone directories covering the established 20-mile
radius of Mt. San Antonio College. The directories were

referenced using the business type and subfield categories

4Erdos, Professional Majil Surveys, p. 33.
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listed on the survey in the introductory question and survey
question #1. The population for this study was inclusive of
all businesses advertising in the available phone
directories for the survey area. A total of 355
organizations were selected and were mailed this survey

questionnaire (see Appendix L).

3.7 SURVEY PROCEDURES

The qualitative preliminary planning session
established recommendations from the jury of experts for the
construction of the survey objectives. A quantitative
Equipment Technician Survey was then developed (Section 3.4,
p. 43) and submitted to the jury of experts for review. A
list of appropriate businesses was developed using the
established sample selection categories of dealer,
municipality, golf course, school maintenance, contractor,
and utility company (see Appendix L). The Equipment
Technician Survey and cover letter, accompanied by a self
addressed return envelope (see Appendices J and K) were
mailed on April 20, 1987 to a total of 355 organizations.
This sample population was selected from a thorough search
of telephone directories within the 20-mile radius of Mt.
San Antonio College. It was a sampling of nearly the entire
population of businesses within the predefined area.

The survey response closing date for this study was

July 3, 1987. Sixty-one responses were received, which
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equates to a 17.2 percent response rate. According to
Joseph C. Marshall, an acceptable survey response rate for
this Southern California area is 20 percent.3 The lower
than expected response rate possibly was caused by the
sixty-day time constraint imposed due to the curriculum
review deadline of Mt. San Antonio College as mandated by
the State of California. This short evaluation period did

not allow time for follow up mailings.

3.8 SUMMARY

To produce valid and reliable results, both qualitative
and quantitative methods were used in this study.
Qualitatively, a jury of experts was selected to make
recommendations for the construction of the survey
objectives. This was intended to establish a maximum degree
of validity for the procedure. This was followed by the
development of an Equipment Technician Survey instrument.
The responses to this survey would provide a quantitative
measure of industry and market needs in this occupational
field. The survey with an accompanying cover letter was
mailed to a sample population of 355 organizations within a
20-mile radius of Mt. San Antonio College. The survey
results are summarized in the next chapter, and are

reinforced by tables, figures, and narrative.

Sconsultation with Joseph C. Marshall, Director of
Research and Information Management, California State
Polytechnic University, Pomona, CA, 19 May 1989.



IV. SURVEY FINDINGS AND ANALYSIS

Information obtained from the surveys was coded and
processed using a mainframe computer. A statistical
software package designed for social sciences was used to
generate the frequency distribution breakdowns.

Consultations were held with personnel from the Office
of Computer Services, Mt. San Antonio College; the
Department of Agricultural Education, California State
Polytechnic University, Pomona; and the Office of Research
and Information Management, California State Polytechnic
University, Pomona regarding appropriate statistical
procedures. They recommended that, in most cases, the
appropriate statistical test for analyzing the responses to
this survey would be the single sample Chi-squared
statistic. Chi-square is a numerical measure of the
difference between the values actually observed and those
expected. The expected value for this study was one-half
the total response (30.5). This value was assumed because
no pilot studies or pre-tests were performed to indicate a
statistical reference. This decision was based upon the

guidelines set forth by statistician and author Herbert

55
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Friedman.l 1In addition, a statistical correction for
continuity adjustment was made for tests where the degrees
of freedom of the sample equaled one. This corrected
continuity was an adjustment to the Chi-square by
subtracting one-half from each observed value as well as
subtracting the expected value from each observed value.
This correction to the calculations was also suggested by
Herbert Friedman.?

This chapter begins with Tables 2 through 12, which are
summaries of the responses to each survey question in
frequency distributions with Chi-squared statistics as
appropriate. The next section of this chapter contains
analysis of the data and descriptive statistics. A summary

section concludes this chapter.

4.1 SURVEY RECAPITULATION

The following are recapitulation tables summarizing the
survey findings by frequency (number of responses),
percentage, and Chi-squared statistics, as appropriate.
Table 2 corresponds to the initial survey question regarding
the type of business surveyed. Tables 3 through 12
correspond to survey questions 1 through 10, respectively.
Chi-squared statistics are calculated for the responses

contained in Tables 3 through 8 and Tables 10 through 12.

lHerbert Friedman, oductio tatistics, (New
York: Random House Inc., 1972), pp. 15-23.

21pid., p. 21.
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Table 2 -- Frequency Distribution Of Business Types Surveyed

BUSINESS TYPES SURVEYED £
DEALER 11 18.0
GOLF COURSE 0 0.0
CONTRACTOR 11 18.0
MUNICIPALITY 14 23.0
SCHOOL MAINTENANCE 5 8.2
UTILITY COMPANY 4 6.6
OTHER (Please specify) 16 26.2
TOTALS 61 100.0
(f -- frequency % -- percentage)

Table 3 -- Frequency Distribution And Chi-Squared Values
For Subfields Of The Business Types Surveyed

QUESTION #1

SuU ELDS OF THE BUSINESS S 2 (gf=
Landscape Irrigation and Drainage 31 50.8 0.00
Residential Landscape Maintenance 13 21.3 21.24 **%
Commercial Landscape Maintenance 23 37.7 4.20 *
Landscape Contractor 16 26.2 13.07 ***
Building Contractor 10 16.4 26.67 **%
Equipment Dealer 18 29.5 9.60 **
Equipment Rental 19 31.1 8.07 **
Equipment Repair 37 60.7 3.27
Park Maintenance 22 36.1 4.27 *
Excavation Contractor 11 18.0 24.07 **x*%
Other 9 14.8 29.40 *%*
No Response 1 1.6

**% p < ,001
*% p < ,01
* P < .05

(f -- frequency $ -- percentage X2 -- chi-squared
df -- degrees of freedom P -- probability)
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Table 4 -- Frequency Distribution And Chi-Squared Values
For Equipment Technician Employee Types

QUESTION #2

EMPLOYEE TYPES £ % X2 (df=1)
Heavy Equipment Operators 17 27.9 11.27 %%
Medium Equipment Operators 16 26.2 13.07 **x*
Small Equipment Operators 29 47.5 0.07
Heavy Equipment Mechanics 21 34.4 5.40 *
Medium Equipment Mechanics 30 49.2 0.00
Small Equipment Mechanics 27 44.3 0.60
Equipment Maintenance/Service 27 44.3 0.60

No Response 6 9.8

**% p < ,001
* p < .05

(f -- frequency % -- percentage X2 -- chi-squared
df -- degrees of freedom P -- probability)

Table 5 -- Frequency Distribution And Chi-Squared Values
For The Educational Level Desired By Prospective
Employers Of Equipment Technicians

QUESTION #3

EDUCATIONAL LEVEL f % x2 (df=1)
High School Diploma 37 60.7 3.27
Certificate 48 78.7 21.60 ***
2 Year Degree 27 44.3 0.60

4 Year Degree 16 26.2 13.07 ***
No Response 5 8.2

*%% p < .001

(f -- frequency % -- percentage X2 -- chi-squared
df -- degrees of freedom P -- probability)
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Table 6 -- Frequency Distribution And Chi-Squared Values
For The Educational Level Found Most Productive
By Prospective Employers Of Equipment Technicians

QUESTION #4

C A 2 =
High School Diploma 12 19.7 21.60 ***
Certificate 33 54.1 0.60
2 Year Degree 12 19.7 21.60 ***
4 Year Degree S 8.2 41.67 **x*x
No Response 14 23.0
*%* p < .001
(f -- frequency % -- percentage X2 -- chi-squared
df -- degrees of freedom P -- probability)

Table 7 -- Frequency Distribution And Chi-Squared Value
For The Typical Starting Salary Range Of An
Equipment Technician For 1987

QUESTION #5

RTING SALARY £ $ X2 (df=4)

gelow $12,000 5 8.2 22.69 ***%
12,000 - $16,000 21 34.4
$16,000 - $20,000 19 31.2
$20,000 - $24,000 10 16.4
Above $24,000 3 4.9
No Response 3 4.9
TOTALS 61 100.0

%% p < .001

(f -- frequency $ -- percentage X2 -- chi-squared
df -- degrees of freedom P -- probability)




- 60

Table 8 -- Frequency Distribution And Chi-Squared Value
For The Potential Use Of Mt. San Antonio College
Campus As The Site For Company Employee Training

QUESTION #6 2
EMPLOYEE TRAINING PROGRAM f $ X2 (df=1)

Yes 29 47.5 0.26

No 32 52.5

TOTALS 61 100.0

(f -- frequency % -- percentage X2 -- chi-squared
df -- degrees of freedom _ p -- probability)

Table 9 -- Frequency Distribution Of The Equipment
Technology Program Preferences By Prospective

Employers

QUESTION #7

PREFERENCES f %
Day Classes 2 3.3
Late Afternoon Classes 8 13.1
Night Classes 34 55.7
Saturday Classes 14 23.0
Degree 3 4.9
Certificate 23 37.7
Short Term 25 41.0
Full Term 4 6.6
Other 0 0.0
No Response 20 32.8

(f -- frequency % -- Percentage)
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Table 10 -- Frequency Distribution And Chi-Squared Values
For Specific Technical Skills Needed For An
Equipment Technician Identified By Prospective

Employers

QUESTION #8

c TECHNICAL SKILLS 2 (af=
Large tractor equipment operation 22 36.1 4.27 *
Medium tractor equipment operation 34 55.7 1.07
Light tractor equipment operation 35 57.4 1.67
Equipment electrical systems 38 62.3 4.27 *
Equipment drive trains 35 57.4 1.67
Equipment maintenance 51 83.6 29.40 **x
Equipment trouble shooter 42 68.9 9.60 *=*
Irrigation repair/installation 27 44.3 0.60
Irrigation design 10 16.4 26.67 **x*
On-site work experience 29 47.5 0.07
Mowing operation 25 41.0 1.67
Lawn edging operation 23 37.7 3.27
Chain saw operation 27 44.3 0.60
Weed eater operation 30 49.2 0.00
Spraying equipment operation 29 47.5 0.07
Tillage operation 19 31.1 8.07 **
Safety 45 73.8 15.00 ***
Power hand tools 39 63.9 5.40 *
Basic woodworking 9 14.8 29.40 **x
Basic metalwork 12 19.7 21.60 **x%
Tool maintenance 33 54.1 0.60
Basic concrete 18 29.5 9.60 **
Basic plumbing 21 34.4 5.40 *
Basic surveying 7 11.5 35.27 **%%
Welding 36 59.0 2.40
Diesel engine repair 29 47.5 0.07
Gasoline engine repair 40 65.6 6.67 **%
Small engine repair 38 62.3 4.27 *
Hydraulics 34 55.7 1.07
Pneumatics 22 36.1 4.27 *
Forklift operation 22 36.1 4.27 *
Backhoe operation 25 41.0 1.67
Skiploader/scraper 26 42.6 1.07
Bulldozer 6 9.8 38.40 ***
Hand tools 37 60.7 3.27
Other 6 9.8 38.40 ***
No Response 4 6.6
**%* p < .001
*% p < ,01
* P < .05
(f -- frequency $ -- percentage X2 -- chi-squared

df -- degrees of freedom p -- probability)
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Table 11 -- Frequency Distribution And Chi-Squared Values
For Prospective Support For The Equipment
Technology Program

QUESTION # 9

PROGRAM SUPPORT f % 2 (df=
Equipment Donation 8 13.1 32.27 *k=*
Equipment Loan 5 8.2 41.67 *%*%
Promotion or Pay Raise 10 16.4 26.67 *k*%
Financial Assistance/Scholarship 4 6.6 45.07 ***
Facilitating Work Experience 14 23.0 17.07 *%*
Other 6 9.8 38.40 ***
No Response 27 44.3

**% p < .001

(f -- frequency % -- percentage X2 -- chi-squared
df -- degrees of freedom p -- probability)

Table 12 -- Frequency Distribution And Chi-Squared Value
For Prospective Membership On The Equipment
Technology Advisory Committee

QUESTION #10

ADVISORY COMMITTEE £ X2 (df=1)
Yes 23 37.7 4.20 *
No 38 62.3

TOTALS 61 100.0

* p < .05

(f -- frequency $ -- percentage X2 -- chi-squared
df -- degrees of freedom p -- probability)
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4.2 ANALYSIS OF DATA AND DESCRIPTIVE STATISTICS

The following discussions reference the tables
contained in Section 4.1, p. 56, and are reinforced with
graphs in Figures 1 through 11.

Table 2 shows the frequency distribution of the types
of businesses surveyed. Note that a zero response rate was
achieved for the Golf Course category. Also note that the
"Other" category received sixteen responses. These
responses were for Equipment Rental (7), Manufacturer (3),
Equipment Repair (3), Cemetery (2), and Developer (1).
Figure 1 graphically represents the frequency distribution
contained in Table 2. A Chi-square test was not utilyzed in
Table 2. The distribution was acceptable by the jury of
experts and this data was only used for informational
purposes. However, the subfields of the business types
question demonstrated in Table 3 was designed to measure the
specified interests of the businesses surveyed.

Table 3 shows the frequency distribution and calculated
Chi-squared values for the subfields of the business types
survey question. The "Other" category contained responses
for Water Service and Distribution (4), Manufacturer (2),
Pipeline (1), Highway Maintenance (1), and Land Developer
(1) . Since respondents checked more than one selection, each
selection was analyzed with a single sample chi-squared test
with a correction for continuity, as suggested by Herbert

Friedman when the degrees of freedom of the sample equal 1
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(df=1).3 significant probability levels are footnoted where
applicable. Probability, as defined by Friedman, indicates
the level of probability that the observed value did not
occur by chance.? So, if the probability level is stated as
less than .05 (p < .05), for example, it means that there is
less than a 5 percent probability that the observed value
occurred by chance. Or, conversely, there is greater than a
95 percent chance that the observed value did not occur by
chance. Note in Table 3 that only the Landscape Irrigation
and Drainage response and the Equipment Repair response were
not statistically significant. This indicates that these
two items were selected at a rate that was not statistically
different from expectation. Statistical expectation equals
30.5 for analyses where df=1 in this survey. So,
approximately half of the sample selected these options. On
the other hand, all other selections were checked at a rate
below the expected rate, with varying probability levels.

Figure 2 presents a graphical picture of these responses.

31bid.

41bid., p. 5.
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The rationale and explanation contained in the
preceding paragraph will also apply to the remainder of this
section, except as noted otherwise.

Table 4 shows the frequency distribution and calculated
Chi-squared values for employee types. Note that Heavy
Equipment Operators (X2=11.27, df=1, p < .001), Medium
Equipment Operators (x2=13.o7, df=1, p > .001), and Heavy
Equipment Mechanics (X2=5.40, df=1, p < .05) were selected
by respondents at a rate significantly less than expected.
All other options were checked at a level not significantly
different from expectation. Figure 3 graphically represents
this data.

Table 5 shows the frequency distribution and Chi-
squared values for the educational level that a company
would seek in hiring an equipment technician. Note that
Certificate was by far the preferred level of education for
this group of respondents (X2=21‘60, df=1, p < .001). On
the other hand, a 4 Year Degree is the least preferred
educational level (X2=13.07, df=1, p < .001). The responses
for High School Diploma and 2 year Associate Degree were not
significantly different from expectation. Figure 4 shows a

graph of these response rates.
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Table 6 shows the frequency distribution and Chi-
squared values for the survey question seeking the most
productive educational level of employees for this group.
Slightly more than one-half of the respondents chose the
certificate program, but this was not statistically
different from expectation. Note that High School Diploma
(X2=21.60, df=1, p < .001), 2 Year Degree (X2=21.60, df=1, p
< .001), and 4 Year Degree (X2=41.67, df=1, p < .001) were
selected significantly fewer times than statistical
expectation. This is consistent with the summarization in
the preceding paragraph, regarding desired educational
level. Figure 5 depicts this data graphically.

Table 7 shows the frequency distribution and calculated
Chi-squared value for responses to the typical starting
salary question. In this case, only one response per
category was provided. Therefore, the degrees of freedom
for this test equaled 4 (df = the number of categories minus
one) resulting in only one Chi-square value. A correction
for continuity was not employed in this case, since the
degrees of freedom were greater than one. Note that the
statistical test proved to be significant (X2=22.69, df=4, p
< .001). By examining the data, it is clear that the most
typical starting salary for this group is in the $12,000 to
$20,000 range. Figure 6 more clearly depicts this response

rate.
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Table 8 shows the responses to the question regarding
whether or not respondents would be interested in an
employee training program at Mt. San Antonio College. Note
that the calculated Chi-squared value was not significant.
A 95 percent confidence interval was computed to project an
estimate of the population’s probability of desiring an
employee training program. There is at least 95 percent
confidence that at least 36 percent of the population would
be interested in an employee training program. Figure 7
provides a graph of this data.

Table 9 shows the frequency distribution regarding
employer preferences. Due to the nature of this question, a
statistical test was not performed on the data. If the
question had been structured into three seperate questions
requesting information on potential: (1) class scheduling,
(2) degree or certificate preference, and (3) class
duration, Chi-square testing would have been appropriate.
However, based upon the response rates, certain preferences
are apparent. For example, a clear preference is noted for
Night Classes. A preference is also shown for Certificate
programs of Short Term duration. Figure 8 shows these

responses more clearly.
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Table 10 provides the frequency distribution and Chi-
squared values for responses to the survey question
regarding specific technical skills. Note that several
responses were selected at a statistically significant
level. These significant selections may be seperated into
two categories: (1) those selected significantly less than
expectation, and (2) those selected significantly greater
than expectation. Those selected at a level less than
expectation are Large Tractor Equipment Operation (X2=4.27,
df=1, p < .05), Irrigation Design (X2=26.67, df=1, p <
.001), Tillage Operation (X2=8.07, df=1, p < .0l1), Basic
Woodworking (X2=29.40, df=1, p < .001), Basic Metalwork
(X2=21.60, df=1, p < .001), Basic Concrete (X2=9.60, df=1, p
< .01), Basic Plumbing (X2=5.40, df=1, p < .05), Basic
Surveying (X2=35.27, df=1, p < .001), Pneumatics (X2=4.27,
df=1, p < .05), Forklift Operation (X2=4.27, df=1, p < .05),
Bulldozer (X2=38.40, df=1, p < .001), and the "Other"
response (X2=38.40, df=1, p < .001). Those selected at a
level greater than expectation are Equipment Maintenance
(X2=29.40, df=1, p < .001), Equipment Trouble Shooter
(X2=9.60, df=1, p < .01), Safety (X2=15.00, df=1, p < .001),
Power Hand Tools (x2=5.4o, df=1, p < .05), Gasoline Engine
Repair (X2=6.67, df=1, p < .01), and Small Engine Repair
(X2=4.27, df=1, p < .05). Figure 9 presents a graphical

view of these responses.
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Table 11 shows the frequency distribution and Chi-
squared values for the question regarding employer program
support. Note that all responses were checked at a
significantly lower rate than expectation. Furthermore, all
values were significant at the .001 level of probability.
In addition, fully 44 percent of this group did not respond
to the question. Figure 10 provides a graphical
representation of this data. Organizations answering with a
positive response were placed on a list indicating the
type(s) of support they were potentially willing to pledge.
(see Appendix M)

Table 12 shows the frequency distribution and
calculated Chi-squared value for the question regarding
whether or not respondents would be willing to serve on an
advisory committee. Note that while 23 employers did
indicate a willingness on their part, this was at a rate
which was statistically significantly less than expectation
(X2=4.20, df=1, p < .05). Figure 11 graphically shows this
response rate breakdown. Organizations answering with a
positive response were placed on a list for an advisory

committee. (see Appendix N)
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4.3 SUMMARY

Responses to all survey questions were examined in
terms of frequency and percentage of the sample
distribution. Additionally, Chi-squared statistics were
calculated on the responses to the survey questions as
appropriate, according to the guidelines set forth by
Herbert Friedman. Statistical corrections to the
calculations were applied as necessary. Statistical
significance, in terms of this document, refers to results
obtained at probability levels of less than .05. Using this
definition, a number of statistically significant results
were obtained by the Chi-squared analyses. Significant
responses occurred at both below and above the expected
rates. All significant probability levels ranged from less
than .05 to less than .001. Further amplification of these

results are contained in subsequent chapters and sections.



V. DESIGN FOR PROGRAM REVISION AND
CURRICULUM DEVELOPMENT

To satisfy Objective 4 (Section 1.3, p. 14) of this
study, a meeting was conducted with the jury of experts for
assessing the existing Mechanized Agriculture Program and
its ability to satisfy the competency needs of the urban
employment market within the previously defined survey area.
As stated earlier in Section 1.2, p. 3, the jury of experts
concluded that modification of the existing program was the
only feasible method of applying the study results. They
also agreed that the program be given the new title of
Equipment Technology. The new name was intended to enhance
the interest of other industries related to agriculture
which utilize similar mechanical and operational skills.

The conclusion to alter the existing Mechanized
Agriculture Program and rename it to the Equipment
Technology Program was based upon the following facts.

1. Projections show that the percentage of urban land

and the population would continue to increase in
the Mt. San Antonio College district and adjacent

subregions (see Table I, Section 1.2, p. 10).

2. Reviews of the fundamental goals established for

vocational education by the California Community

77
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Colleges Board of Governors and of the Mission
Statement of Mt. San Antonio College indicated that
the existing Mechanized Agriculture Program was
inadequately serving the changing local urban

employment market.

3. No competitive Southern California community
college program in Mechanized Agriculture or
equipment related fields existed within the
20-mile radius of the Mt. San Antonio campus (see

Appendix H).

4. Analysis of the survey, satisfying Objective 2,
(Section 1.3 pp. 13-14) confirmed the decision to
proceed with program modification and curriculum
development (See Tables 2-12, pp. 57-62 and Figures
1-11, pp. 65-75).

5. As stated in Section 1.2, p. 9, the predominate
agriculture based industry in the San Gabriel
Valley, the college service area, was related to
landscaping and nursery management. Survey
substantiation of this can be seen in Table 3, p.
57 and Figure 2, p. 65, where it is shown that
Landscaping and Equipment Repair were identified as

the leading business subfields.

The remainder of this chapter concentrates on

Objectives 5 and 6, and is divided into five sections:
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program revision, justification for the required courses,
curriculum development, content of the required courses, and
summary. In review, Objective 5 was to design and develop
modifications to the existing Mt. San Antonio College
Mechanized Agricultural Program to conform with urban
employment and market demands as demonstrated by research
and survey findings. And, Objective 6 was to develop and/or
revise curriculum that corresponds with program

modifications.

5.1 PROGRAM REVISION

Community College programs of study must follow
specific state, college, and departmental requirements. To
earn an A.S. degree at Mt. San Antonio College during the
1980s, a minimum of sixty units had to be completed from a
combination of general education, core, and required
courses. Twenty-four units of general education courses
were required. Appendix O contains a complete listing of
the general education requirements. A certificate was
earned by the completion of a set of appropriate required
courses, but the general education and core courses were not
required for a certificate program.

The rationale for the general education requirement at
Mt. San Antonio is stated in its 1987-1988 catalog, which
reads:

The general education requirements as mandated by the



80

state of California and incorporated into the

curriculum at Mt. San Antonio College insures that the

graduate has a broad general knowledge of the physical
world and its inhabitants, an understanding of the
achievements of humankind, and the ability_to think and
communicate in a clear and logical manner.

The core course requirements of the Mt. San Antonio
College, Agricultural Sciences Department are for all
Agriculture A.S. degree programs. The minimum of eleven and
one-half units of core coursework offered students a
foundation in opportunities in the field of Agriculture and
Agri-business concepts. Appendix P contains a core course
listing and curriculum.

A minimum of twenty units of required courses complete
the specifications for earning an A.S. degree at Mt. San
Antonio College. This would certify that the student had
acquired a level of competency in a specific course of
study. Certificate programs required between twenty-four
and thirty units of specific coursework. Certificate
programs must be administrated under an A.S. degree programn.

The Mechanized Agriculture Program at Mt. San Antonio
College in 1987 consisted of an Associate in Science Degree
in Mechanized Agriculture and two certification options:

(1) Power and Machinery; and, (2) Horticultural Equipment
Technician (see Appendix F). As specified earlier in this
chapter, the jury of experts agreed upon program

modification and a program name change. As a result, the

newly revised program would be named The Equipment

lMt. san Antonio College Catalog, 1987, p. 14.
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Technology Program. In concordance with the survey results
summarized in Table 3, p. 57 and Figure 2, p. 65, the
Equipment Technology Program was designed to offer an
Associate in Science Degree in Equipment Technology and two
certificate options: (1) Equipment Technology; and, (2)
Landscape Equipment Technology. The Equipment Technology
Certificate was designed to meet the technician training
needs of the agricultural and industrial businesses, as they
were indicated in the survey and shown in Table 10 and
Figure 9. The second certificate option, Landscape
Equipment Technology, was developed beacause the predominate
agriculture based industry in the college service area was
related to landscaping and nursery management (Section 1.2,
P. 9). This curriculum varies from the Equipment Technology
Certificate in that it does not require the large engine or
power train repair courses. However, this certificate
requires two additional units of work experience and the
Horticultural Science course. This allowed for an emphasis
in small equipment operation, maintenance and repair, along
with horticultural science concerns. The program was also
developed in such a way that any student who had completed
the required coursework for one of the two certificate
options would only have to complete the core and general
education course requirements if they decided to change to
an A.S. degree progranm.

Tables 13, 14, and 15 show program descriptions for the

A.S. Degree in Equipment Technology, the Equipment
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Technology Certificate, and the Landscape Equipment
Technology Certificate, respectively. Course revisions and
additions, relative to the previous program of study, are
footnoted as appropriate. These tables are followed by
justification for the required courses including rationale

as to how they relate to the results of the survey.
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Table 13 -- Associate In Science Degree For Equipment
Technology

DESCRIPTION:

This program is intended to prepare students for entry
level employment and advancement. Students will obtain a
balance of technical knowledge, theory, and principles along
with basic skill development. Students planning to obtain
an Associate in Science Degree in Equipment Technology must
complete 24 units of general education, 11.5 units of core

coursework, and 26 units of required courses.

UNITS
GENERAL EDUCATION COURSES: 24.0
(see Appendix O)
CORE COURSES:
(see Appendix P)
AGAG 5 Agriculture Industry Orientation .5
*EQUP 20 Agricultural Mechanics 2.0

AGAB 20A Intro to Microcomputers for Agriculture 1.0

AGAB 20B Microcomputer Applications in Agriculture 2.0

AGAB 23 Agricultural Sales and Service 3.0
AGAG 91 Agricultural Calculations 3.0
TOTAL UNITS 11.5

REQUIRED COURSES: (Choose one option)
I - Equipment Technology Certificate 26.0

II - Landscape Equipment Technology Certificate 25.0

* Revised Course
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Table 14 -- Equipment Technology Certificate

DESCRIPTION:

This program of study is designed to prepare students
for entry level positions or skill enhancement in the
operation, service, maintenance, and repair of industrial

and agricultural power and machinery.

UNITS
REQUIRED COURSES: “
*EQUP 1 Small Equipment Operation 2.0
*EQUP 2 Tractor Operation 2.0
*#**EQUP 3 Advanced Tractor Operation 2.0
**EQUP 10 Hydraulics 3.0
**EQUP 11 Small Engine Repair 2.0
*EQUP 12 Gasoline Engine Repair 2.0
**EQUP 13 Diesel Engine Repair 2.0
**EQUP 14 Power Train Repair 2.0
**EQUP 15 Equipment Repair - Electrical 1.0
**EQUP 16 Equipment Repair - Trouble Shooting 1.0
*EQUP 22 Surveying Skills 1.0
WELD 50 Welding - Oxyacetylene 2.0
WELD 51 Welding - Arc 2.0
AGAG 13 Seminar in Agricultural Occupations 1.0
AGAG 59 Work Experience 1.0
TOTAL UNITS 26.0

* Revised Course
** New Course
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Table 15 -- Landscape Equipment Technology Certificate

DESCRIPTION:

This program of study is designed to prepare students

for entry level positions or skill enhancement in the

operation, service, maintenance, and repair of landscape

equipment.

REQUIRED COURSES:

AGOR
*EQUP
*EQUP
**EQUP
**EQUP
**EQUP
**EQUP
**EQUP

*EQUP

WELD

WELD

AGAG

AGAG

1

1

2

3

10

11

15

16

22

50

51

13

61

Horticultural Science

Small Equipment Operation

Tractor Operation

Advanced Tractor Operation
Hydraulics

Small Engine Repair

Equipment Repair - Electrical
Equipment Repair - Trouble Shooting

Surveying Skills

Welding Oxyacetylene
Welding - Arc
Seminar in Agricultural Occupations

Work Experience

TOTAL UNITS

*Revised Course
**New Course

UNITS
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5.2 JUSTIFICATION FOR THE REQUIRED COURSES

The required courses for the Equipment Technology
Program were designed from both the quantitative survey
findings and the qualitative analysis by the jury of
experts. Figure 12 graphically demonstrates how these

courses relate to the survey technical skill responses.

Each skill that was incorporated into one or more courses is

identified by a frequency bar depicting the prefix and

specific course number(s). The jury reviewed the

quantitative responses to survey question #8, then through

qualitative analysis they grouped the skills into three
catagories: (1) Operations, (2) Repairs, or (3) Basic
Skills.

The Operations catagory was incorporated into three
courses:

* (EQUP 1) Small Equipment Operation
* (EQUP 2) Tractor Operation
** (EQUP 3) Advanced Tractor Operation

The Repairs catagory was incorporated into nine courses:

** (EQUP 10) Hydraulics
** (EQUP 11) Small Engine Repair
* (EQUP 12) Gasoline Engine Repair

** (EQUP 13) Diesel Engine Repair

** (EQUP 14) Power Train Repair

** (EQUP 15) Equipment Repair - Electrical

** (EQUP 16) Equipment Repair - Trouble Shooting
(WELD 50) Welding - Oxyacetylene
(WELD 51) Welding - ARC

*Revised Course
**New Course
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The Basic Skills catagory was incorporated into three
courses:
* (EQUP 20) Agricultural Mechanics
(Required only for A.S. Degree as a
Core Course.)
* (EQUP 22) Surveying Skills
(AGAG 59 or 61) Work Experience
Basic skills were also incorporated into the repair
course content as they applied to the specific repair area.
Equipment Maintenance and Safety skills were included into
the design of all the EQUP courses due to the indicated need
of greater than expectation.
The following paragraphs refer to each specific

required course, and is supplemented with a rationale for

its addition or revision, as appropriate.

(*EQUP 1) SMALL EQUIPMENT OPERATION

The agricultural, industrial, and particularly the
landscape business utilize a variety of specialized small
equipment in their everyday operations. It was therefore
decided to modify the existing course content to include
several small equipment operations. This modification was
suggested by the statistically significant number of
responses to the survey question regarding specific
technical skills in the area of power hand tools, since this
category may refer to a wide variety of small equipment

functions.

*Revised Course
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(*EQUP 2) TRACTOR OPERATION
(**EQUP 3) ADVANCED TRACTOR OPERATION

Tractors continue to be an essential tool for industry.
And, even though the responses to this particular skill were
not statistically significant, nearly 60 percent of the
survey respondents indicated an interest in this skill.
Therefore, the existing Tractor Operation course was
enhanced and an Advanced Tractor Operation course was added
to the new program. The addition of this new course allowed

increased emphasis on operational skill development.

(**EQUP 10) HYDRAULICS

Industry increasingly utilizes mechanical and fluid
power to accomplish job tasks. 1Indeed, hydraulics is an
integral part of the operations of both tractors and much
small equipment. 1In addition, nearly 60 percent of the
survey respondents indicated a desire for this particular
skill, although this was not statistically significant. It
was therefore decided that an hydraulics course would be
added to the curriculum in order to enhance and more fully
round out the skills of the students. Due to a response
below expectation, pneumatics was not developed into a
specific course. It was incorporated into the hydraulics

course content.

*Revised Course
**New Course
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(**EQUP 11) SMALL ENGINE REPAIR
(*EQUP 12) GASOLINE ENGINE REPAIR
(**EQUP 13) DIESEL ENGINE REPAIR
The mobile power equipment used by industry is
primarily powered by three engine types. This was
substantiated by the survey results which indicated a
statistically significant preference for both small engine
and gasoline engine repair. It was therefore decided that a
small engine repair course would be added to the curriculum
and the existing gasoline engine repair course would be
revised and updated. The diesel engine repair course was
added to the new curriculum because it is viewed as a
logical extension of the skills obtained in the other engine
repair courses.
(**EQUP 15) EQUIPMENT REPAIR - ELECTRICAL
(**EQUP 16) EQUIPMENT REPAIR - TROUBLE SHOOTING
(WELD 50) WELDING - OXYACETYLENE
(WELD 51) WELDING - ARC
Due to the high replacement cost of mechanical power
equipment, the repair and maintenance of equipment is
essential. In addition, skilled technicians are in demand,
as indicated by the survey results. Specifically, a
significant preference was indicated for both electrical
equipment repair skills and equipment trouble shooting
skills. Based on these results, it was decided to add

courses to the existing curriculum which would address these

indicated preferences. The welding courses were determined

*Revised Course
**New Course
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to be necessary components of equipment repair, and were

therefore retained for the revised program.

(*EQUP 22) SURVEYING SKILLS

Although the need for surveying skills was selected by
respondents at a significantly lower rate than expected, the
jury of experts determined this to be an essential component
of the landscaping industries. 1In particular, it was
believed that students involved in land grading equipment
operation must understand elevation differences and basic
land measurements. The existing surveying course was
therefore revised and retained for inclusion in the new
curriculum.

(AGAG 59 or 61) WORK EXPERIENCE
(AGAG 13) SEMINAR IN AGRICULTURAL OCCUPATIONS

"Hands On" is a vital method of learning technical
skills. And, while not statistically significant, nearly
one-half of the survey respondents indicated a desire for
work experience training. This course was therefore
retained for inclusion in the new curriculum. The Seminar
in Agricultural Occupations class is a course requirement of
the Agricultural Sciences Department for all students

enrolled in Work Experience.

(AGOR 1) HORTICULTURAL SCIENCE
This course was required for the Landscape Equipment

Technology Certificate students. Basic horticulture skills

*Revised Course
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and techniques are taught, providing an emphasis on
propagation; cultural practices; and the study of plant
relationships, structure, growth, and development. While
not statistically significant; one-half of the survey
respondents designated a business type subfield of Landscape

Irrigation and Drainage.

5.3 CURRICULUM DEVELOPMENT

Systematic curriculum development is essential to a
strong viable program. "Persons responsible for the
contemporary vocational and technical curriculum," as stated
by Crunkilton and Finch, "need to ensure that ongoing
curricula are considered in relation to what will or may
occur in the future."? Wiles and Bondi of the University of
South Florida wrote:

Curriculum development, as a process is, today a

basic cycle: analysis, design, implementation,

and evaluation. This process is applicable to all

levels of conceptualization_and undergirds all efforts

to improve school programs.

Objective 6 of this study was to develop a curriculum
for an Equipment Technology Program to fit the needs of the

agricultural, industrial, and landscape industries (design).

The content of each course is organized by course

2crunkilton and Finch, Curriculum Development in

Vocational and Technical Education: Planning Content and
Implementation p. 16.

3Bondi and Wiles, Curriculum Development: A Guide to
Practice, 2nd ed. p. 19.
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description, objectives, and topical outline. The
curriculum development principles recommended by Bondi and
Wiles were utilized by organizing development in terms of
measurable objectives (analysis). The design step was
completed by the development of the course topical outlines.
The implementation and evaluation processes were not
included in the scope of this study.? cContent for the core
courses established by the Agricultural Sciences Department

is shown in Appendix P.

5.4 CONTENT OF THE REQUIRED COURSES

Included in this section is a listing for each required
course including its prefix, number, course title, units,
lecture hours, and laboratory hours if applicable. The
actual course description, objectives, and topical outline
by week are presented in the format stipulated by Mt. San
Antonio College.

EQUP 1 - SMALL EQUIPMENT OPERATION 2 UNITS
Lecture - 18 hours Laboratory - 54 hours

Selection, operation, repair, and maintenance of power
equipment used in the landscape industry. Includes
lawnmowers, edgers, weed eaters, blower/vacuum, rototillers,
chainsaws, spraying equipment, and all-terrain vehicles.
Laboratory includes actual hands-on application and
maintenance of this equipment.

4Bondi and Wiles, Curriculum Development: A Guide to
Practice, 2nd ed. p. 19.
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OBJECTIVES: (To be able to:)
1. Select proper power equipment for specific use.
2. Operate power equipment safely.
3. Trouble shoot equipment problems.
4. Properly maintain power equipment.

5. Select and operate the proper tools needed for
service and repair.

TOPICAL OUTLINE: (by week)
1. Introduction to course and laboratory facility
2. Selection, care and use of hand tools
3. Selection, care and use of power tools
4. Basic fundamentals of small engines
5. Basic repair of small engines
6. 4-cycle engine repair
7. 2-cycle engine repair
8. Engine tune-up
9. Midterm

10. Lawnmower selection, operation, maintenance and
repair

11. Weed eater, edger and blower - selection,
operation, maintenance & repair

12. Rototiller selection, operation, maintenance and
repair

13. Chainsaw selection, operation, maintenance and
repair

14. Spraying equipment - selection, operation,
maintenance and repair

15. Basic hydraulic maintenance

16. Basic hydraulic repair
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17. Pruning equipment - selection, operation,
maintenance and repair

18. Final exam

EQUP 2 - TRACTOR OPERATION 2 UNITS
Lecture - 18 hours Laboratory - 54 hours

A course in the operation, service, and adjustment of
tractors. Field laboratory emphasizes maintenance, safety,
and basic operation of small to medium tractors including
2WD and 4WD.
OBJECTIVES: (To be able to:)

1. Operate 2WD tractor.

2. Operate 4WD tractor.

3. Operate crawler tractor.

4. Operate a backhoe tractor.

5. Hitch 2WD and 4WD, unhitch equipment.

6. Service tractor and equipment.

7. Analyze and evaluate the best procedure to
accomplish the specific task.

8. Demonstrate a knowledge in the proper use of
equipment and determine when its use is required.

TOPICAL OUTLINE: (by week)
1. Introduction to the course and lab facilities

2. Orientation to tractors, equipment and storage
facilities

3. Servicing the tractor
4. Tractor operating controls

5. Driving a tractor - operator’s responsibilities and
safety

6. Hitching and unhitching drawbar equipment
7. Hitching and unhitching 3-point equipment

8. Hitching and unhitching hydraulics and P.T.O.
equipment
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9. Midterm exam

10. Major tractor service - changing oil, filter, and
fuel filter

11. Operating a 2 wheel drive tractor

12. Operating a 4 wheel drive tractor

13. Operating a crawler tractor with dozer blade
14. Operating a skiploader tractor

15. Operating a backhoe tractor

16. Review tractor components and operation

17. Laboratory final examination

18. Final examination

EQUP 3 - ADVANCED TRACTOR OPERATION 2 UNITS
Lecture - 18 hours Laboratory - 54 hours

An advanced course in the safe tractor operation. Emphasis
on development of operational skills. Field laboratory
includes precision land grading techniques, using various
grading implements, skip-loader, and backhoe operation.
OBJECTIVES: (To be able to:)

1. Grade a drainage ditch

2. Grade a lot requiring specific finish elevations.

3. Operate a backhoe.

4. Operate a skiploader.

5. Operate a land excavator.

6. Analyze and evaluate the best procedure to
accomplish the specific task.

7. Demonstrate a knowledge in the proper use of the
equipment and determine when its use is required.

TOPICAL OUTLINE: (by week)
1. Introduction to course and lab facility

2. Service and maintenance of tractors
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3. Safety and operation
4. Backhoe operation
5. Backhoe operation
6. Skiploader operation
7. Reading cut and fill markers
8. Land grading techniques
9. Midterm
10. Earth moving equipment
11. Land scraper operation
12. Tractor wear points and repair
13. Equipment wear points and repair
14. Skid steer loader operation
15. Front-end loader operation
16. Trenching techniques
17. Laboratory practical exam
18. Final exam

EQUP 10 - HYDRAULICS 3 UNITS
Lecture - 36 hours Laboratory - 54 hours

Operation, maintenance, and repair of hydraulic systenms.
Emphasis: pumps, valves, cylinders, flow control,
reservoirs, lines, motors, and hydrostatic transmissions.
Laboratory provides hands-on application of hydraulic
systems.

OBJECTIVES: (To be able to:)

1. Demonstrate a knowledge in the principles of
hydraulics.

2. Distinguish the uses of hydraulics.
3. Recognize the various types of hydraulic pumps.
4. Recognize the various types of hydraulic valves.

5. Analyze and evaluate hydraulic systems.
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6. Demonstrate a knowledge of hydraulic fluids.
7. Diagnose and test hydraulic systems.
TOPICAL OUTLINE: (by week)
1. Introduction to course and facilities
2. Hydraulic principles
3. Pumps
4. Valves
5. Cylinders
6. Motors
7. Accumulators
8. Filters
9. Midterm exam
10. Reservoirs, oil coolers, hoses and fittings
11. Hydraulic seals
12. Fluids
13. Hydrostatic motors
14. Hydrostatic transmission
15. General maintenance
16. Hydraulic applications
17. Diagnosis and testing

18. Final exam

EQUP 11 - SMALL ENGINE REPAIR 2 UNITS
Lecture - 18 hours Laboratory - 54 hours

Principles and repair of small engines used in landscape,
industrial, and agricultural applications. 1Includes repair
of lawnmowers, chainsaws, 2 cycle engines, 4 cycle engines,
spraying equipment, all-terrain vehicles, and other related
gasoline powered equipment.
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OBJECTIVES: (To be able to;)

Distinguish the different types and systems of
small engines.

Identify major parts of an engine.
Select the proper hand tools.
Disassemble a small engine.
Reassemble a small engine.

Diagnose small engine problems.

TOPICAL OUTLINE: (by week)

10.

11'

12.

13.

14.

15.

16.

17.

18.

Introduction to course and lab facilities

Shop safety and hand tool identification

Small engine parts identification.

Principles of two and four stroke cycle engines
Small engine lubrication systems

Small engine cooling systems

Carburetion and fuel systems

Ignition systems

Midterm exam

Engine specifications, maintenance and service
manuals

Repair manuals
Cylinder and block reconditioning

Rods, bearings, valves and cylinder head
reconditioning

Engine overhaul procedures

Using a micrometer and other measuring devices
Engine tune-up

Trouble shooting - diagnostic procedures

Final exam
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EQUP 12 - GASOLINE ENGINE REPAIR 2 UNITS
Lecture - 18 hours Laboratory - 54 hours

Repair and maintenance of gasoline engines used to power
industrial, landscape, and agricultural equipment. Students
gain actual hands-on experience maintaining and repairing
gasoline engines.

OBJECTIVES: (To be able to:)
1. Identify gasoline engine types.
2. Understand the principles of engine operation.
3. Properly maintain gasoline engines.
4. Disassemble and reassemble a gasoline engine.
5. Accurately measure engine wear points.
6. Diagnose engine problems.
7. Repair an engine.
TOPICAL OUTLINE: (by week)
1. Introduction
2. Engine theory and history
3. 4 stroke and 2 stroke principles
4. Safety in the shop and safe use of tools
5. Disassembling an engine and identification of parts
6. Cleaning disassembled engine parts
7. Inspecting and checking tolerences of engine parts
8. Ordering engine parts and gaskets
9. Midterm exam
10. Reconditioning cylinder heads
11. Reconditioning crankshafts and camshaft
12. Reconditioning crankshafts and camshaft
13. Carburetion systems

14. Ignition systems
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15. Starting systems
16. Reassembly of engine
17. Reassembly of engine
18. Final exam

EQUP 13 - DIESEL ENGINE REPAIR 2 UNITS
Lecture - 18 hours Laboratory - 54 hours

Repair and maintenance of diesel engines used to power
industrial, landscape, and agricultural equipment. Students
gain actual hands-on experience maintaining, servicing, and
repairing diesel engines.

OBJECTIVES: (To be able to:)

1. Distinguish the different types and systems of
diesel engines.

2. Identify the components of the engine.

3. Understand the operational concepts of the diesel
engine.

4. Disassemble a diesel engine and prepare it for
overhaul.

5. Reassemble a diesel engine and prepare it for
operation.

TOPICAL OUTLINE: (by week)
1. Introduction to course and lab facilities.
2. Shop safety and hand tool identification
3. History and development of diesel engines
4. Understanding the diesel concept
5. Identifying diesel engine components
6. Using precision measuring devices
7. Air intake and exhaust systems
8. Engine cooling systems
9. Midterm

10. Fuel injector types
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12.
13.
14.
15.
16.
17.

18.

EQUP 14
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Injector testing and repair
Fuel injection pump types
Fuel injection pump repair
Engine governors
Turbocharger
Engine electrical system
Trouble-shooting and diagnostic procedure

Final exam

- POWER TRAIN REPAIR 2 UNITS

Lecture - 18 hours Laboratory - 54

Service,

maintenance, and repair of power trains. Students

gain experience with clutches, transmissions, differentials,
final drives, and power take off units used to transmit
power on tractors.

OBJECTIVES: (To be able to:)

Distinguish the different types of power trains.
Recognize the various components of power trains.
Analyze power train systems.

Evaluate power train components.

Disassemble and reassemble a power train unit.

TOPICAL OUTLINE: (by week)

Introduction to course and lab facilities
Power train principles

Shop safety and hand tool identification
Clutches

Clutch service, maintenance, and repair
Mechanical transmissions

Mechanical transmission service, maintenance, and
repair
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8. Hydraulic assist transmission
9. Midterm
10. Hydrostatic drives
11. Torgque converters
12. Differentials
13. Final drives
14. Mechanical front wheel drive
15. Power take-offs
16. Special drives
17. Trouble-shooting

18. Final exam

EQUP 15 - EQUIPMENT REPAIR - ELECTRICAL 1 UNIT
Lecture - 9 hours Laboratory 27 hours

Service, maintenance, and repair of tractor electrical
systems. Students gain experience in electrical wiring,
voltage regulators, generators, alternators, switches,
gauges, batteries, and test equipment.
OBJECTIVES: (To be able to:)

1. Demonstrate a knowledge of electrical systems.

2. Demonstrate a knowledge of testing equipment and
tools.

3. Test electronic ignition systems.
4. Test starting circuits.
5. Analyze and evaluate electrical problems.
TOPICAL OUTLINE: (by week)
1. Introduction of course, laboratory and electricity
2. Test equipment and tools
3. Batteries and charging circuits

4. Starting circuits
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EQUP 16
Lecture
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Midterm, ignition circuits
Electronic ignition system
Lighting and accessory circuits
Diagnosis and testing of electrical systems
Final exam

- EQUIPMENT REPAIR - TROUBLE SHOOTING 1 UNIT
- 9 hours Laboratory - 27 hours

Analysis and evaluation of tractor power failure. Students
gain actual experience in the proper diagnostic procedures
of power equipment.

OBJECTIVES: (To be able to:)

Demonstrate a knowledge of diagnostic procedures.

Demonstrate a knowledge of testing gasoline and
diesel engines.

Demonstrate a knowledge of testing electrical
systems.

Demonstrate a knowledge of testing power trains.

Describe a method of repair after analysis.

TOPICAL OUTLINE: (by week)

Introduction to course, lab facilities and trouble-
shooting

Testing equipment

Gasoline engine diagnostic

Diesel engine diagnostic

Midterm

Electrical diagnostic - starting system

Electrical diagnostic - lighting circuits,
electrical system

Power train

Final exam
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EQUP 22 - SURVEYING SKILLS 1 UNIT
ure - urs ab t - 27 hours

A course in the basic theory of land measurement. The class
will include area measurements, plane table, topographic
mapping, and elevation measurement. The care, uses, and
adjustments of instruments in field work will be covered.
OBJECTIVES: (To be able to:)

1. Care for, use, and adjust surveying instruments in
field work.

2. Set grade stakes for cut and fill indicators.
3. Interpret tract map.for location of property lines.

4. Draw a plot plan using a plane table and stadia
measurenment.

5. Measure horizontal distances.
6. Determine elevation changes.
TOPICAL OUTLINE: (by week)

1. Introduction to course and fundamentals of
measurement

2. Measurement of distance by pacing and chaining
3. Leveling, two peg test, differential leveling
4. Profile leveling, stadia measurements

5. Leveling for earthwork, shooting grades

6. Use of a builder’s level

7. Use of a transit

8. Plane table mapping

9. Final exam

WELD 50 - WELDING--OXYACETYLENE 2 UNITS
Lecture - 18 hours Laboratory - 54 hours

A course in the fundamentals of oxyacetylene welding,
brazing, and cutting. Develops an understanding of the
fundamental skills in modern welding practices.
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OBJECTIVES:

1.

2.

To develop skill in oxyacetylene welding.

To develop an understanding of the characteristics
of metals and their reaction to the welding
processes.

To develop an appreciation for and the ability to
properly maintain welding equipment.

To learn safe and efficient operation of welding
equipment.

TOPICAL OUTLINE: (by week)

1.

Safety--Familiarization with safety practices
and introduction

Principles of fusion welding with oxyacetylene
gas Assembling equipment, lighting and adjusting
a torch

Principles of fusion welding with oxyacetylene
gas, continued

Practice in oxyacetylene welding, running beads
without rod

Welding symbols, types of flat welds
Practice in oxyacetylene welding, running beads
without rod

Properties of metals
Practice in oxyacetylene welding, running beads
with rod

9-10. Expansion and contraction

11.

Practice in oxyacetylene welding, flat butt
welds

Midterm examination
Practice in oxyacetylene welding, running beads

12-14. Oxyacetylene welding of common metals alloys

Practice in oxyacetylene welding, fillet welds

15-16. Principles of oxyacetylene cutting

17.

18.

Practice in oxyacetylene cutting

Principles of nonfusion welding
Practice in brazing

Final examination
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Lecture - 18 hours Laboratory - 54 hours

A course in the fundamentals of basic arc welding, welding
symbols, and standard and alloy electrode selection.

2 UNITS

includes hard facing equipment, wear points, and welding
repairs associated with tractors and equipment.

OBJECTIVES:
1. The development of proficient arc welding skills
and practices.
2. To supplement the student’s vocational experience.
3. To provide knowledge of modern arc welding
equipment and practices.
4. To instill a knowledge and respect for safe arc

welding procedures.

TOPICAL OUTLINE: (by week)

10.

11.

12.

13.

14.

Safety practices and introduction to arc welding

Lecture on welding rod, correct polarity, striking

arc and beads
Practice in running flat beads

Practice in running flat beads, forehand and
backhand

Lecture-basic weld symbols - evaluate work

Practice flat overlap beads (Film - Preventing
Distortion)

Practice flat overlap beads horzontal

Practice fillet welds (flat)

Practice fillet welds (horizontal)

Practice fillet welds and testing (distructive)
Film (Arc Welding in Industry) Lincoln Company
Lecture on butt welds and practice

Butt weld practice and lecture on symbols

Butt weld testing and evaluating coupons

Course
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15. Vertical weld practice flat plates
16. Vertical weld practice lap plates
17. Vertical weld practice fillet and V goove plates
18. Final examination (welding test and evaluation of

work completed)

AGAG 59 - WORK EXPERIENCE 1 UNIT
75 paid hours 60 non-paid hours

A course designed to provide students with actual on-the-job
experience in an approved work location which is related to
classroom instruction. A minimum of five hours per week of
supervised work (minimum 75 paid clock hours or 60 non-paid
clock hours per semester) is required for each one unit of
credit.

OBJECTIVES:

1. To provide the student the opportunity to obtain
actual work experience on the job.

2. To teach the dignity of work and good work habits.
3. To help students learn by doing.

TOPCIAL OUTLINE:
A regular topical outline is not followed in this
course. This course is designed for students to gain

on-site work experience and are required to keep a
daily log of their activities.

AGAG 61 - WORK EXERIENCE 3 UNITS
225 paid hours 180 non-paid hours

A course designed to provide students with actual on-the-job
experience in an approved work location which is related to
classroom instruction. A minimum of five hours per week of
supervised work (minimum 75 paid clock hours or 60 non-paid
clock hours per semester) is required for each one unit of
credit.

OBJECTIVES: (To be able to:)

1. To provide the student the opportunity to obtain
actual work experience on the job.
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2. To teach the dignity of work and good work habits.
3. To help students learn by doing.
TOPICAL OUTLINE:
A regular topical outline is not followed in this
course. This course is designed for students to gain

on-site work experience and are required to keep a
daily log of their activities.

AGOR 1 - HORTICULTURAL SCIENCE 3 UNITS
Lecture - 54 hours

A course in the basic horticulture skills and techniques for
use in gardening, nursery, and forest applications.

Emphasis on propagation, cultural practices, and the study
of plant relationships, structure, growth, and development.

OBJECTIVES: (To be able to:)

1. To develop a practical knowledge of plant
structure, function, nomenclature, and
classification.

2. Become familiar with climate and how it influences
plant growth.

3. To develop an understanding of different types of
soils and how they can be managed or manipulated to
improve plant growth.

4. To become familiar with the nutrients essential for
plant growth, recognize deficiencies, and correct
use of fertilizers.

5. To develop a practical knowledge of irrigation
practices.

6. To develop an understanding of pruning and some
practical applications on common plants.

7. To develop a practical knowledge of common
turfgrasses used in Southern California, their
planting and maintenance.

8. To become familiar with several methods of asexual
propagation.

9. To become familiar with methods of seed
propagation.
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11.

12.

13.
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To develop a practical knowledge of proper planting
and transplanting methods.

To become familiar with common plant dieseases,
insects, pests, and weeds in the garden and their
control.

To develop a practical knowledge of selection and
production of common fruit and vegetables for
Southern California.

To become familiar with careers in horticulture and
related fields.

TOPICAL OUTLINE: (by week)

lo.

11.

12.

13.

14.

15.

16.

17.

18.

Introduction to horticulture and climate

Horticultural Botany: Plant nomenclature - plant
processes

Horticultural Botany: Plant structure - light and
temperature

Soils

Fertilizers

Irrigation practices

Pruning

Turf selection and maintenance
Cutting propagation

Seed propagation

Grafting and budding

Planting and transplanting
Vegetable production and selection
Plant diseases

Insect pests and weed control
Fruit production and selection
Careers in horticulture and related fields

Final exam
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5.5 SUMMARY

In consultation with the jury of experts, it was
decided that, based upon the results of the survey, the
existing Mechanized Agriculture Program was not fully
satisfying the competency needs of the urban employment
market. It was therefore concluded that modification of the
existing program was warranted. It was additionally decided
to rename the Mechanized Agriculture Program. As a result,
the Equipment Technology Program was created, based upon the
old program. The revised program consisted of an Associate
in Science degree requiring twenty-four units of general
education, eleven and one-half units of core courses and
either twenty-five or twenty-six units of required courses.
The Equipment Technology Certificate was composed of
twenty-six units of required courses and the Landscape
Equipment Technology Certificate had twenty-five units of
required courses. The required courses were developed or
revised to train individuals in basic operational and
mechanical skills for job placement and advancement in an
urban community.

Curriculum was developed to fit the needs of the
agricultural, industrial, and landscape businesses.
Specifically, the curriculum was designed to include
existing coursework, new coursework, and existing courses
with modifications as suggested by the survey results. The

Equipment Technology Program and curriculum were submitted
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for review to the Mt. San Antonio College Curriculum
Committee. Approval was granted in April, 1988 and

implementation began September, 1988.



VI. SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

6.1 SUMMARY AND CONCLUSIONS

In an overview of the Power and Machinery Technology
subdivision of Agricultural Engineering, William J. Howard,
retired executive engineer for Ford Tractor Operation,
stated: "...the agricultural industry has undergone a major
reorientation over the past ten years in moving from a
domestically oriented business to a global industry."l

This major reorientation has affected individual
communities and forced them to re-evaluate the focus of
agriculture. To determine the needs of a post-secondary
Mechanized Agriculture Program in an urban community, this
study limited its scope to a single community college in
Southern California. The history of the Mechanized
Agriculture Program at Mt. San Antonio College and the
degree of community urbanization from 1946 to 1987 were
investigated. It was established in the background and need
for the study that due to increasing urbanization and

encroachment of industry and commercial establishments in

lwilliam J. Howard, "Power and Machinery," Agricultural
Engineering, March 1987, p. 15.
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the Mt. San Antonio College service area, the Mechanized
Agriculture Program should be re-evaluated.

A thorough review of literature covering the role of
California community colleges and vocational education,
research methodology, and curriculum development was
completed. A search for other studies was conducted, and it
was concluded that no studies had been done that provided
relevance to a mechanized agriculture or equipment related
community college program in an urban area. The sixty-six
Southern California community college catalogs were reviewed
for programs in mechanized agriculture and equipment related
fields. Twenty-two colleges offered such programs. A
competitive program was not found that incorporated
agricultural, industrial, and landscape courses in a single
program. This fact further substantiated a need for
modifying the existing Mechanized Agriculture Program.

To research the feasibility of revising the Mt. San
Antonio College, Mechanized Agriculture Program, a jury of
experts was assembled and an interview was conducted. It
was determined that program revision was both feasible and
necessary. Furthermore, the jury of experts established a
new program title of Equipment Technology to replace the old
title of Mechanized Agriculture. 1In addition, a list of
recommendations was developed to give direction to the
revision process. (Objective 1)

To follow up on the recommendations of the jury of

experts, a mail survey was developed and distributed to a
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sample population of 355 organizations in the pre-defined
20-mile radius of Mt. San Antonio College. The return rate
was 17.2 percent. Survey data were analyzed by frequency
distributions and Chi-squared statistics, as appropriate.
(Objective 2) The jury of experts determined the survey
findings to be both valid and adequate enough in detail to
proceed with program revision.

Curriculum development practices recommended by Bondi
and Wiles were used as a guideline in carrying out this
study. Their recommendations outlined four major steps in
creating or modifying curricula/programs: (1) Analysis-
Identification of needs; (2) Design of curricula/program;
(3) Implementation of curricula/program; and (4) Evaluation
of the outcomes.? The first two steps were utilized in
guiding this study. Quantitative and qualitative analysis
of the specific technical skills survey responses identified
the power and machinery compentencies needs. (Objective 3)
The jury of experts and the Mt. San Antonio College
Agricultural Science Department concluded that the existing
Mechanized Agriculture Program was not satisfying the
competency needs of the urban employment market.

(Objective 4)

The existing mechanized agriculture curriculum was

updated by modifying existing courses in and adding new

courses to the program requirements. The actual course

2Bondi and Wiles, Curriculum Development: A gquide to
Practice, 2nd ed. p. 19.
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description, objectives, and topical outline were developed
for each required course. (Objectives 5 and 6)

As a result, it was decided that the newly formed
Equipment Technology Program would offer an Associate in
Science degree and two certificate options: (1) Equipment
Technology:; and, (2) Landscape Equipment Technology. The
Associate in Science degree required twenty-four units of
general education, eleven and one-half units of core courses
and remaining required coursework to be selected from either
of the certificate options. The Equipment Technology
Certificate consisted of twenty-six units of required
courses. The Landscape Equipment Technology Certificate
consisted of twenty-five units of required coursework.
(Objective 5)

In the opinion of the jury of experts, the curriculum
principles applied in identifying the need and designing the
curriculum was effective.3 The results of the study tend to
support their observations. Final approval for the program
revision and curriculum was was granted Spring, 1988 by the
Mt. San Antonio College Curriculum Committee.

Implementation of the revised curriculum began September,
1988. The remainder of this section contains additional
conclusions.

Survey respondents indicated that the typical starting
salary for equipment technicians ranged from $12,000 to

$20,000 per year. This should prove meaningful to

31bid.
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prospective equipment technology students in their career
planning efforts.

Respondents showed a clear preference for their
employees to have obtained a certificate in equipment
technology. This was reinforced by their identifying
employees with certificates as their most productive
employees. Survey respondents also showed a preference for
certificate programs of short duration, with classes
convening during the evening:

Nearly one-half of the surveyed population desired a
training program at Mt. San Antonio College. Over one-third
of the respondents indicated a willingness to provide
program support. In addition, one-third indicated a desire
to be on an advisory committee. This committee should
convene biannually to assist in reviewing and evaluating the
opportunities for curriculum, employment, equipment,
industry needs, and program marketing strategies. A decided
atmosphere of inadequacy with the existing Mechanized
Agriculture Program was indicated by the survey results.
This feeling of program inadequacy should be ameliorated as
the effects of the Equipment Technology Program are felt in

the surrounding urban industrial community.
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6.2 RECOMMENDATIONS FOR FUTURE STUDY

A number of recommendations were suggested by the
results of this study. A summary of each suggestion follows
below.

Replications of this study should be conducted on a
regular basis to ensure Mt. San Antonio College remains
sensitive to the needs of the surrounding urban industrial
community. However, small pilot studies should be conducted
first to test the survey instrument. This will optimize the
validity and reliability of the procedure. The current
survey instrument could be refined to incorporate a five
point Likert scale that would allow for discrete categorical
responses, which will simplify analysis and interpretation.

Replications of this study should be conducted in other
community college service areas. The results could be
valuable in terms of evaluating urban and geographic
variability across areas. This could also provide a means
for other post-secondary two-year institutions offering
agriculture programs in the State of California and
potentially throughout the United States to evaluate the
needs of their surrounding urban industrial community.

Regular evaluations of the Equipment Technology Program
should be conducted to determine its effectiveness in
meeting the industry and market needs of the surrounding

businesses and community during the implementation phase.
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The feedback from the assesment process would provide a
basis for further curricula modification.

Follow up surveys of equipment technology graduates
and employees could be conducted as further program
evaluation. This feedback may augment employer satisfaction
and needs analyses.

Workshops and seminars sponsored by Mt. San Antonio
College could be developed to offer customized training
programs for individual businesses.

An investigation could be conducted of professional
organizations whose involvement or association would benefit
the program. An industry sponsorship program could also be
established to encourage and facilitate any appropriate
services or donations. Both of these actions should provide
additional and necessary community involvement. They should
also build on the concept of a partnership between education
and the urban industrial community.

In modifying curricula of other mechanized agriculture
programs, the author should follow the steps and procedures
outlined in this study, with the following exceptions:

1. Design of the survey questionnaire should coincide

with appropriate statistical methods that will

produce viable results.

2. Careful considerations should be taken in
development of the questions so that they contain

no bias and that they are clear and concise.
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3. Questions should be designed utilizing a five point
Likert scale that would allow each response to be

scored by how strongly they agree or disagree.4

4. A pilot study should be conducted to test the

survey instrument.

5. Follow-up procedures would include letters and/or
telephone calls so that a statistically acceptable

response rate is potentially obtainable.

4p. A. de Vause, Surveys in Social Research, (Boston:
George Allen and Unwin, 1986) p. 75 and 86-88.
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APPENDIX A
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APPENDIX B

SAN ANTONIO COLLEGE DISTRICT MAP
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APPENDIX C

MT. SAN ANTONIO COLLEGE COURSES OF STUDY 1950s

AGRICULTURAL ENGINEERING

Vocational

The vocational program is designed to teach the skills
necessary for the operation of a modern mechanical farm. It
is for the student wishing to go into farming or to seek
employment on a ranch or farm with a mechanical program.
There is opportunity to gain actual experience under the
supervised farming program on the school farm.

FRESHMAN YEAR

Farm Surveying AES54....c.ccceeeeecccccncsnsssns

Farm Machinery AE52...cccceceesscsccccccssas
Farm Machinery AES53...cccceeeecscssccccssnss
Farm Mechanics Conference and Project......
Technical Drawing 21A-21B....cccccecccccccss
Math 60A-60B..cccccececcesccsscescscscacscacss
Soil Science SS54....ccceectccccccnccnsocss
Fertilizers and Fertilizer Practices SS55..
Ranch Management AG97A-AGY97B....ccceccccccns
Psychology of Personal Adjustment 2.........
ElectivVeS..iiiieeeeeceeocsasoccosscsccnnsannns
Physical Education....ccceeeeeeasccscccccoacs

TOTAL.....l...O..."...'........'....'......
SOPHOMORE YEAR

Agricultural Mechanics AE50..cccceccccscccss
Agricultural Mechanics AE5l....cc00ceeccccss
Farm Mechanics Conference and Projects......

Ranch Management AG97C-AG97D.....cccceeccccces

SOil Management SSS?.o-.t.-oo..co..noo..l..o

Irrigation and Drainage SS56...ccccceessccsccs
American Institutions 10......cccceecceccccces
United States History 27....ccccceceececccnccs
Feeds and Feeding AS51....ccceecccccccccsssscns
ENgliSh ...t ccieeecececccnccascsacescssennsocnss
Hygiene l1......ccceeceeeeecccocccscsccosccccscoaes
ElectivVesS...iooeeeeeseoscecsccescscossassosssscsns
Physical Education....cccceceeeccesscsccccccns

e o . . . ] . e o

TOTALU.00oo.-o.oooooo-..ooooooo.oo'-oooocoo..oco

. . .

FALL Spring

Units

4
0.5 0.5

17.5 16.5

FALL SPRING

Units
2
2
-5 1-5
-3 1-3
3
3
2
2
3
3
2
2 3
0.5 0.5
17.5 16.5



124

AGRICULTURAL ENGINEERING
California Polytechnic Transfer

The function of the program in Agricultural Engineering
is to train students in the selection, operation,
maintenance, and repair of structures and equipment used in
modern agriculture. Students get practical application of
their work in the required supervised farming program. The
shop facilities offer the student the chance to gain
experience in the use of the many tools and equipment
necessary in a farm shop. He also must learn to operate the
various units of farm power and machinery that are available
on the school farm.

In project work the student has the opportunity to
design and construct various mechanical devices used on the
modern farm.

This curriculum is planned to prepare the student for
transfer to a four year college, leading to a Bachelor of
Science degree with a major in Agricultural Engineering.

FRESHMAN YEAR
FALL SPRING
Units
Farm Machinery AEl2......cccececencecsccnnss ceeee 2
Farm Machinery AEl13.....ceceeeccccsccnssscosscnnss 2
Farm Mechanics Conference and Project ......... 1-5 1-5
Psychology 1A.....cccceeccocessssssssssssssssnccs 3
Technical Drawing 21A=21B....ccceecescosccscoasces 2
Mathematics D=C...vcvvvecerceracscsssessosscecncess 3
PhysSics 1A......citceeeecscesncesscscossccensscnnass
Soil Science SS14.....citeeterecccsaccossccccnncns
Plant Science Elective.....civeeeceecerecncannans
American Institutions 10......cccc0teeeencccencns
Physical Education............. ceeccscscscccssccee 0.5

ww
o N W nweN

TOTAL.....cc... cececeerennenns cteecscscscsscsssses 17.5 18.5

SOPHOMORE YEAR
FALL SPRING
Units

Agricultural Mechanics AE10....ccececececcscanose 2
Agricultural Mechanics AEll....cccceeescscoccncns 2
Farm Mechanics Conference and Project........... 1-5 1-5
Soil Management SS17....cccceteccccscosncccscscnce 3
Irrigation and Drainage SS56...cccecsesececscccss
Animal Science Elective.....cceeeerercecocennnnns
ECOnomicCS 1A=1B..:ccecececencsosscssscoscnccsoncses
English 1A=1B...ciccecececececoscscsssoscococncoces
SUrveying 1A....cceeceeeccescosccosccsccsscscnncans
United States History 27........0ccitiieccccnsns
Hygiene l.....cieeeeecececececocconcecsscoacnococases 2
Physical EQucation.....cceeeeeeecececoscoccacsanses 0.5 0.5
TOTAL 17.5 17.5

NWWW
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APPENDIX D

MT. SAN ANTONIO COLLEGE COURSES OF STUDY 1960s

AGRUCULTURAL MECHANICS

Vocational

The vocational program is designed to teach the skills
neccessary for the operation of a modern mechanical farm. It
is for the student wishing to go into farming or to seek
employment on a ranch or farm with a mechanical program.
There is opportunity to gain actual experience under the
supervised farming program on the school farm.

FRESHMAN YEAR

Agricultural Mechanics AE91L-AE92L.....
Ranch Management AG90A-AG90B.....ccec.c..
Farm Surveying AE55....cccccecccccoscns
Soil Science SS50....ccccceeecccccccccs
American Institutions 10....ccc000c0cee
Health Education 1l...... cececsccccancns
Technical Mathematics 60A-60B...ccccoss
Technical Drawing 21A=21B....ccccececcss
Farm Management Skills AG93A-AG93B.....
General Horticulture OH94.....cccceceese
Psychology of Personal Adjustment 2....
Fruit Production OH93L..:.ccceecocncccs
Physical Education.....ccceeeeeeeecacne

TOTAL......O.'.t.‘.0..............‘....

SOPHOMORE YEAR

Farm Tractors AES54....ccceeececccccccns
General Farming AG92B....ccceeeccsccsas
Farm Machinery AE93L-AE94L...ccceeeeccss
Truck and Field Corps CP91L...cccceesss
Ranch Management AG90C-AG90D...ccevveee
Irrigation and Drainage SS51...........
English 54...ccccteecceccccscosccscenns
Crop Production CP94.....cc0ceececccnns
United States History 27.....ccceceeees
Livestock Production AH95B....ccceeeces
Farm Management Skills AG93C-AG93D.....

FALL SPRING

Units
ee 1 1
ee 3 3
ee 2
ee 3
.o 2
.o 2
ee 3 3
ee 2 2
ee 1 1
.o 2
ee 2
.o 1
.. 0.5 0.5

FALL SPRING

Units
ceecoes . 2
cececcce 2
ceecccce 1
R |
ceeeeces 3 3
cecccc e 3
ceccccsne 3
cecs e 2

e o o 0o o

Crops Conference and Projects CP90A-CP9OB.....
ElectivesS..cieeieeerereesesoncssssscscnscsosnas
Physical Education........cceeeeeccosccsscncas
TOTAL.: ¢ cceeoccsccccscsssccscososssssscscscsscssscssse

N

P'Jo o o
o W L

[

|
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AGRICULTURAL ENGINEERING
California Polytechnic Transfer

The function of the program in Agricultural Engineering
is to train students in the selection, operation,
maintenance, and repair of structures and equipment used in
modern agriculture. Students get practical application of
their work in the required supervised farming program. The
shop facilities offer the student the chance to gain
experience in the use of the many tools and equipment
necessary in a farm shop. He also must learn to operate the
various units of farm power and machinery that are available
on the school farm.

FRESHMAN YEAR
FALL SPRING
Units
College Algebra l....cccceeeeoseccccssccccssscces 3
Analytic Geometry and Calculus 3A-3B.........0... 3
PhysSiCs 4A. ...ttt eeereeensccesoaonsoscoascscnssssnnss
English 1A=1B...ccccececeecsssccccsosssssascaonss 3
Engineering Drawing 22.....cccccceeessccscccccas 2
PsSYchology 1A....ceceecocoscccsscscsscssscsassscsscscs
Farm Tractors AEl4.....cccceeeeccccescsnccncocns 2
Health Education 1.......cccccceeccccccscccnnees 2
Farm Machinery AE12-AEl13....ccccececcecsccsccsocs 2
Agronomy CPll....ccoeeeccssscsccssssssconssssssns
Physical Education.......cceceeeeeeeescccccccsass 0.5

w w s W

o W N

TOTAL. ¢ cceeeeeceocosccsosoosososcsasoscssscsccscscsss 17.5 18.5

SOPHOMORE YEAR
FALL SPRING

Units
Differential and Integral Calculus 4A-4B........ 5 3
PhySicCs 4B=4C...ccuruecceeencocccaannnananananas 4 4
EconomicCs 1A=1B...ccceescsccsossossnssasassnsass 3 3
History of the United States 7A-7B.....ccccc0ce. 3 3
Agricultural Mechanics 10-1l.....ccceceoccocceae 2 2
Irrigation and Drainage SS12....cccceoceescccccss 3
Physical Education.......ccceeeeeveescecceccesees 0.5 0.5
TOTAL 17.5 18.5
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APPENDIX E

MT. SAN ANTONIO COLLEGE COURSES OF STUDY 1970s

AGRICULTURAL ENGINEERING TECHNOLOGY

The vocational program is designed to teach the skills
neccessary for the operation of a modern mechanical farm. It
is for the student wishing to go into farming or to seek
employment on a ranch or farm with a mechanical program.
There is opportunity to gain actual experience under the
supervised farming program on the school farm.

Major Courses UNITS
Agricultural Mechanics AE50....cc00... cececccns cesse
Agricultural Mechanics AE5l..ccccceeceeosccccscscccns
Farm Machinery AES52....cceececessecsssscosssscccsscsacs
Farm Tractors AE54....cccceeececccccccscsccssccccsscs
Farm Surveying AES55...ccccececesoccsscscssossosssocss
Agricultural Mechanization AE56....ccceccesccssccsss
So0il Science SS50...cccceesccesssccsssssoassssacssssacs
Agricultural Mathematics AG9l....ccceceececccccsccssos
Seminar in Agricultural Occupations AGl3......c000..
Technical Drawing 21A......ccceeeeccscscccscsscconscns
Technical Drawing 21B...ccceecceccccccccscsconnss cees
Welding 50..ccceieeccccssscscsscssccecnssssssssssssss oo

NDNOVNRWWNDWNODNDNDN

General Education....eceecececeoececccccecs cesessees 12

Recommended Electives

Internal Combustion Engines AE57.....ccceecesccccees 2
Agricultural Science AG94....ccccceeeescesscsscesses 3
Agricultural Sales and Service AB63....cccocecccescs 3
Introduction to Agricultural Economics AB50......... 3
Ranch Management AG90A-AGY90E......cccceeeeccceecss 2-10
General Farming AG92B....cccceessscccsscccssssocccscs 2
Truck and Field Crops CP91L....ccceeeccccscsssccsascs 1
Crop Production CP94.....cceeeececossccocnssscansscse 2
Livestock Production AH95B...cccceeeccocsscccssscnes 2
Machine Tool Processes 90, 90L...ccccceccccscoscccces 2
Technical Physics 15A...ccccecescceccosscossscsssanses 3
Welding AYC 70B..ccceecccccccscccscsscesssscssscssannscs 2
Welding HeliarcC 70D...cceeccccccaccss ceecsssecsssses 2
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GRICULTURA NGINEERING
California Polytechnic Transfer

The function of the program in Agricultural Engineering
is to train students in the selection, operation,
maintenance, and repair of structures and equipment used in
modern agriculture. Students get practical application of
their work in the required supervised farming program. The
shop facilities offer the student the chance to gain
experience in the use of the many tools and equipment
necessary in a farm shop. He also must learn to operate the
various units of farm power and machinery that are available
on the school farm.

FRESHMAN YEAR
FALL SPRING

Units

Agricultural Mechanics AE10-11l.....ccccccsccosss 2 2

Agricultural Mechanization AE16.....cccccccecccs 2
Farm Tractors AEl4......ccccceccccccccccsccsnnnsse
College Algebra 1 ..c.c.cceeececsccccscscccnoncnsces
Chemistry 1A-B....c.cceeeeccsscscscccscsssascscacccscss
Engineering Drawing 22 .....ccccescescccessocccss
Programming Digital Computers 12.....ccccceeeeses
Crop Production (elective)...ccceeeccccsccacscss
English 1A.....ceceeeceesscoesscoscsscasssancsssasnss

MO WN
($)]

W wN

psychology 1A..‘0.0.....l".........‘...l.......3
Guidance 50...:ccceeeccececccssscscccossssssscsccces 0.5
Physical EAucation......cceeeeeeeecscccccoscccssss 0.5 0.5
TOTAL 18 17.5

SOPHOMORE YEAR
FALL SPRING
Units
Farm Machinery AE12 .....ccceeescccccccncncncsse 2
Soil Science SS10....cceeeeesccossccossssnsssness 3
ENnglish 1B...icceceeeceeecccssacescscenssscnsacsnss 3
Agriculture (elective)....eeeeceecececoccscncnns 3
SUrveying lA....ccececeecccsssscssessscssssscsses 3
Irrigation and Drainage SS10....ccceceeeecccosces
Mathematics 33A-33B....cccccscecccccscccseassonses D
Health Education l.....cceceeeecescccocscccscaes 2
History of the United Sates l.....ccccveeeeeeces 3
Political Science l.....ccceeeeecacecscccssscacns
SpeeCh 1A....ccceeeeocccscssssssssssssssssssccscse
Physical Education.......cccceeeeececscccescccsas_0.5

ww

|oww
on

TOTAL 18.5 18.5
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APPENDIX F

MT. SAN ANTONIO COLLEGE COURSES OF STUDY 1980s
ASSOCIATE IN SCIENCE DEGREE IN MECHANIZED AGRICULTURE

Core Courses:

AGAG 5 Agriculture Industry Orientation (must be
taken by first semester Agriculture Majors)

AGAG 91 Agricultural Calculations

AGMC 20 Agricultural Mechanics

This program is intended to prepare students for
employment following graduation. Students desiring a
Bachelor’s Degree (transfer program) should consult with a
counselor to discuss transferability of courses.

The curriculum places emphasis on the applied
mechanical phases of agriculture. Students are allowed
flexibility to specialize in a given area of agriculture,
depending on their previous experience or current career
goals.

Required Courses (the Core Courses listed above plus):

AGAB 20 Microcomputers in Agriculture

AGMC 14 Farm and Industrial Tractor Operation
AGMC 21 Farm Construction

AGMC 57 Internal Combustion Engines

AGOR 12 Environmental Vegetable Gardening
WELD 50 Welding

Restricted Electives (a minimum of one course must be
selected from the following list):

AGLI 10 Dairy Production
AGLI 14 Swine Production
AGLI 16 Horse Production
AGLI 17 Sheep Production
AGLI 30 Beef Production

Restricted Electives (a minimum of one course must be
selected from the following list):

AGAB 10 Introduction to Agri-Business
AGAB 11 Agricultural Economics
AGAB 12 Marketing Agricultural Products

AGAB 23 = Agricultural Sales and Service
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POWER AND MACHINERY CERTIFICATE

Required Courses:

AGAB
AGMC
AGMC
AGMC
AGOR
WELD

20
14
21
57
12
70A-

70B-70C

Microcomputers in Agriculture

Farm and Industrial Tractor Operation
Farm Construction

Internal Combustion Engines
Enviromental Vegetable Gardening

Welding, Arc and Heli-Arc

Restricted Electives (a minimum of one course must be
selected from the following):

AGLI
AGLI
AGLI
AGLI
AGLI

10
14
16
17
30

Dairy Production
Swine Production
Horse Production
Sheep Production
Beef Production

Restricted Electives (a minimum of one course must be
selected from the following list):

AGAB
AGAB
AGAB
AGAB

10
11
12
23

Introduction to Agri-Business
Agricultural Economics
Marketing Agricultural Products
Agricultural Sales and Service

HORTICULTURE EQUIPMENT TECHNICIAN CERTIFICATE

Curriculum is skilled-oriented and derived from input
of industry professionals and horticulture technicians from
local businesses and professional organizations. Information
taught is intended to provide entry-level skills or upgrade
skills of employment for employees presently working in the
field who want to enhance their skills and increase their

income.

Required Courses:

AGMC
AGMC
AGOR
AGOR
AGOR
AGOR
AGOR
AGOR
AGOR

14
23
1
60
62
63A
63B
75
75A

Farm and Industrial Tractor Operation
Horticulture Power and Equipment
Horticulture Science

Turf Grass Management

Turf Irrigation Management and Design, or
Landscape Irrigation Design, and
Landscape Irrigation Installation
Aboriculture, or

Tree Pruning and Repair



APPENDIX G



APPENDIX G

131

TABLE A.1 -- Population Comparison Of The Mt. San Antonio

College District Cities - 1984-1986

CITY

Baldwin Park
Covina
Industry
Irwindale

La Puente

La Verne
Pomona

San Dimas
Walnut

West Covina

January
1984

55,398
36,846
679
1,110
31,226
25,802
103,774
26,931
13,130

85,737

January
1986

59,900
40,600
620
1,060
32,850
27,550
112,800
28,550
20,700

91,000

% of
CHANGE

8.13
10.19
-8.69

=-4.50

Source: California Department of Finance, Population Unit
and Mt. San Antonio College Institutional Research
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APPENDIX I

JURY OF EXPERTS ROSTER

Covina Valley Unified School District
Vernon Lott, Assistant Director of Personnel
519 East Badillo

Covina, CA 91723

Baldwin Park Unified School District

Kark Fekete, Director of Maintenance & Operations
3699 North Holly Avenue

Baldwin Park, CA 91706

City of Azusa

Robert DeLoach, Public Works Director
213 E. Foothill Blvd.

Azusa, CA 91702

City of West Covina

Morris Wolff, Maintenance Director
P.O. Box 1440

West Covina, CA 91793

Chino Welding and Assembly
Sam Lewis, Owner

16379 Chino Corona RAd.
Chino, CA 91710

C.R. Cook Ford Tractors
Bob Cook, Owner

14550 E. Garvey Blvd.
Baldwin Park, CA 91706

Glenn B. Dorning, Inc.

Bill Ellis, Sales Representative
1744 E. Holt Blvd.

Ontario, CA 91761

California Polytechnic State University
Dr. Joseph Sabol, Associate Dean, School of Agriculture
San Luis Obispo, CA 93407

California Polytechnic State University

Dr. Joseph Hung

Agricultural Engineering Department Chairperson
3801 West Temple Ave.

Pomona, CA 91768-4006
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California Polytechnic State University

Dr. Charles Stark, Professor Agricultural Engineering
3801 West Temple Ave.

Pomona, CA 91768-4006

Kubota Tractor

Mr. Tom Kane, National Training Director
550 W. Artesia

Compton, CA 90224

John Deere Company

Dave Rock, Southwest Regional Representative
10650 Harry Hines

P.O. Box 20598

Dallas, TX 75220
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APPENDIX J

EQUIPMENT TECHNICIAN SURVEY

5 % EE EQUIPMENT TECHNICIAN SURVEY @

COMPANY:

OWNER:

STREET ADDRESS

CITY CA (ZIP)
CONTACT PERSON: PHE ( )
BUSINESS TYPE =-- (] DEALER (] MUNICIPALITY

[] GOLF COURSE [} SCHOOL MAINTENANCE

[] CONTRACTOR (] UTILITY COMPANY

(

] OTHER (please specify)

CHECK AS MANY AS APPLICABLE AND USE ADDITIONAL PAPER IF NECESSARY

1. Of the sub-fields listed below, which are closely related to
your company?

[) Landscape Irrigation and Drainage {) Equipment Dealer
Residential Landscape Maintenance {] Equipment Rental
Commercial Landscape Maintenance {)] Equipment Repair
Landscape Contractor [] Park Maintenance
Building Contractor {] Excavation Contractor
Other (please specify)

S gy gy g gy
St St et Gt

8

you employ: (If so, how many full time/part time?)
Heavy Equipment Operators

Medium Equipment Operators

Small Equipment Operators (Landscape type equipment)
Heavy Equipment Mechanics

Medium Equipment Mechanics

Small Equipment Mechanics

Equipment Maintenance/Service

St St S et S St

uld your company hire an equipment technician with:
A. a high school diploma

B. a certificate in equipment related field

C. a 2 year degree in equipment related field

D. a 4 year degree in equipment related field

= oun o o B G gy gy Gy Gy oy P

St St et s )

4. In which of the categories in Question 3 do you find the most
productive employee for your needs? (] A () B [} ¢ (D
Please explain

S. If you were to hire an equipment technician in 1987 what would
a typical starting salary?

Below $12,000

$12,000 - $16,000

$16,000 - $20,000

$20,000 - $24,000

Above $24,000 (over)

4

o gy gy gy e
—r St S e St
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6. Would your company be interested in a training program for your
current employees at Mt. San Antonio Community College? () Y [] N

7. To upgrade your current employees would you prefer the program
o be:

] Day classes [)] Degree (i.e. A.S.)

] Late afternoon classes [] Certificate

) Night classes [} Short term (3-9 wks)
) Saturday classes [{) Full term (18 wks)

}

Other (please specify)

8. What specific technical skills should an equipment technician

ave for your industry? Check as many as applicable.

) Large tractor equipment operation Basic woodworking

] Medium tractor equipment operation Basic metalwork

] Light tractor equipment operation Tool maintenance

)} Equipment electrical systems Basic concrete

) Equipment drive trains Basic plumbing

] Equipment maintenance Basic surveying

]} Equipment trouble shooter Welding

] Irrigation repair/installation Diesel engine repair

] Irrigation design Gasoline engine repair
} On-site work experience Small engine repair
]
]
|
]
]
)
]
]

Mowing operation Hydraulics

Lawn edging operation Pneumatics

Chain saw operation Forklift operation
Weed eater operations Backhoe operation

Spraying equipment operation Skiploader/scraper
Tillage operation Bulldozer

Gy gy Py Gy gy Gy G e Gy G P G PRy Gy G G G
et Gt St St St St St e e S et St S S St St e

Safety Hand Tools
Power hand tools

Other (please specify)

ould your company support an Equipment Technician Program through:
] Equipment Donation .

] Bquipment Loan

]} Promotion or Pay Raise for Graduates

{) Pinancial Assistance/Scholarship

[) Pacilitating Work Experience

{] Other (please specify)

10. Would you or a representative from your company be willing
to serve as a member on an equipment technician advisory
committee at Mt. San Antonio Community College? (Y [N

Please add any additional comments which you feel will be helpful
in considering the "Equipment Technician Program”

Please Return Survey to: Mr. Tom Visosky
Mt. San Antonio Community College
1100 North Grand Avenue
Walnut, Ca 91789

THANK YOU FOR YOUR ASSISTANCE
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APPENDIX K

SURVEY COVER LETTER

MT. SAN ANTONIO

COMMUNITY COLLEGE DISTRICT
1100 NORTH GRAND AVENUE @ WALNUT. CALIFORNIA 91789

(714) 594-5611

April 20,1987

Dear President or Manager:
WE NEED YOUR HELP!

The Agricultural Department at Mt. San Antonio College is
exploring the feasability of updating the existing Mechanized
Agriculture Program to an Equipment Technology Program to better
facilitate the needs of our urbanizing community. Enclosed is a
Survey Form. We respectfully request that you complete and
return the survey form as soon as possible so that we can
incorporate your ideas into the Equipment Technology Program.

The current Mechanized Agricultural Program specializes in basic
mechanical skill training, as well as operation, maintenance and
repair of small to medium equipment used in agriculture. The
revised program would maintain the theory and practice above, but
relate it specifically to your industry needs.

The MSAC Agricultural g%rt-ent wants to assist you in the
training of your current a uture employees! Tha you for
your assistance. Please call me if you have any further comments
or suggestions. (714) 594-5611 EXT. 540

Sincerely,

P\

Tom Visosky
Agricultural Mechanics Instructor

Enclosure
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SURVEY SAMPLE POPULATION
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