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Academic Program Review Report

1.

Recommendations for Heavy Equipment Technology by Priority

The bottom line is that the program needs additional funding. This year alone,
industry has contributed almost $100,000 worth of equipment and support. Even with
this industry support, the program requires increased financial support! An increase
of $8,000 per year is needed in the S & E account. This amount would only catch the
program up with what have been spent per year average over the last four years. As
the program grows, additional revenue comes into the University as well as additional
costs. Budget increases have not kept pace with costs even though more students are
in the programs.

Another $24,000 to $25,000 per year has been given to the program as Vocational
Education funds from the Perkins Act. This extra amount of money available has
also been spent on equipment specifically for the A.A.S. program. It is available
because of the A.A.S. program. In 1998, most of those funds are being spent on
computer hardware and software. A recent inventory of all the computers and
computer generated equipment determined over 100 computers in the Heavy
Equipment Center. There has been little additional money supplied for computer
needs over recent years. An additional $8,000 is requested and will be spent on
increased computer needs. As fast as electronics and computers evolve in recent
years, needs are continual and an additional $8,000 per year would just barely keep
the program abreast of yearly computer upgrade needs.

It is recommended that the programs, which require advanced computer and
electronic training, be updated with new equipment.

Heavy Equipment Program Coordinators current activities in addition to posted
duties. You will find attached a copy of the Program Coordinators job description.

e Meet with prospective parents and students to conduct tours.
Contact prospective as given by admissions.
Schedule and conduct two advisory committee meetings per year.
Travel to secondary/post-secondary schools for recruiting/and/or articulation.
Give presentations to associations/industry/educators.
Conducts research on new market approaches.
Coordinate Transportation Institute activities along with the Transportation
Institute Director.
Coordinate budgets for A.A.S. and B.S. program.
Meet regularly with college, department and program personnel.
Coordinate NATEF certification/self-evaluation activities for 1999 Spring
evaluation.
Daily facility management activities.
Organize and conducts yearly secondary teacher update program.
Organize and conduct yearly Technical Symposium presentations by industry.
Serve as chair of Tenure (COT) Committee.
Conduct regular communication with secondary/post-secondary programs by
newsletters, telephone, e-mail.

Recommendation is to give Program Coordinator full time administrative duties at 100%
teaching release time.



Academic Program Review Report

4. Additional Full-time faculty for B.S. degree.

5. 60 x 120 Storage Building

6. Recommend increased marketing for B.S. program.

7. Co-op program possibilities investigated.

8. Electrical power generation certificate study.

9. Develop 401 course.

10. Hold two Advisory Board meetings per year.

11. Increased communication with Advisory Board.

12. Develop Advanced Testing Class for the Manufacturing option.

13. Purchase a Data Acquisition System.

14. Computer hook-ups in classroom/labs.

15. Up-Date computer lab.

16. Equipment (Ag, Const., Forestry, Truck) possibly investigate lease.

17. Move electronically controlled hydraulics to Associates degree program.
18. Move Auto/Electronically shifted trans to Assoc. (develop new course)

19. Research “Other Electrical Systems” ie. (GPS, Fiber Optics, Radar etc.)

Additional Priorities

Associates Bachelors/Manufacturing
Decription of HEQT 201 changed. Eliminate MFGE 313
Re-Adjust Prerequisites Re-evaluate Econ 221,
Re-evaluate Psyc 150 Mgmt 301 & Plsc 311

Construction electronic brake research
Faculty proficient in trouble shooting

Bachelors Maintenance and Repair
Re-evaluate Plsc 311
Start charging systems research
Driveline research
Electronic Brake in construction research



FERRIS STATE UNIVERSITY

Position Description: Program Coordinator, College of Technology (COT)
May 8, 1996 ‘ :

L Preamble

The Program Coordinator is a senior faculty member (at least 3 years of teaching experience,
masters degree preferred) within a program grouping who, where appropriate, also meets the
programmatic accreditation requirements for the position. The program coordinator is

- accovntable to a designated Assistant Dean/Department Head for assignment and conduct of

“duties.

The program coordinator represents the program’s students, factilty and curriculum to the
Assistant Dean/Department Head and represents the same to the program’s students, faculty and
its stakeholders. In fulfilling these duties the program coordinator is expected to follow the
established policies and procedures of Ferris State University and the College of Technology

as well as the provisions of the relevant collective bargaining agreements.

The program coordinator’s main duty is to direct activities pertaining to academic effectiveness,
efficiency, and where appropriate, accreditation of the respective programs under their charge.
The program coordinator also represents the program(s) as necessary within the institution, and
at local, state and national meetings.

IL. Leadership

The program coordinator is responsible for providing leadership which allows the department to
attain appropriate educational objectives while promoting the common interests of the
program(s), department, college and university. The program coordinator is advised by the

* faculty and the advisory committees of the group’s program(s).

In fulfilling the leadership aspects of the office, the program coordinator promotes and maintains
high academic standards within the program(s) including the advancement of scholarship and
curriculum development activities. The program coordinator encourages and promotes new
ideas, and fosters and maintains an intellectual and creative climate within the program.

III. Specific Responsibilities (may be modified to meet the needs of the department or
program). Under the direction of the Assistant Dean/Department Head the program

coordinator’s duties include:

Teach up to half time in their program (i.e., area of expertise)

Develop faculty schedules for the program(s)

Schedule rooms and resolve block schedule conflicts

With faculty input, order supplies and equipment needed for the program(s)
Coordinate program tours and school visits

Maintain an up-to-date list of equipment and other needs in priority order

O N N

COLLEGE OF TECHNOLOGY

Johnson 200, 1009 Campus Dr., Big Rapids, MI 49307-2890
Phone 616 592-2890



Page 2, Program Coordinator’s Duties Continued:

7. Organize Summer orientation activities unique to program(s)

8. Submit repair and other work orders as needed '

9. Maintain industrial contacts for program(s)

10. Seek equipment and cash donation for program(s)

11. Facilitate curriculum changes working through all appropriate committees

12. Coordinate unit action plans for the program and report on progress

13. Review student applications and sign requests for curriculum transfers for program(s)

14. Schedule ard chair regular program faculty meetings

15. Assist in the hiring process related to program personnel

16. Maintain up -to-date printed program materials

17. Coordinate minor capital improvements

18. Schedule and chair annual advisory board meetings

19. Prepare routine and non-routine reports required of the program

20. Assist in the development of the annual budget request and projected supplemental
faculty needs '

21. Insure that the program continues to meet or exceed all related standards (i.e., general
education, accreditation, NCA, etc.)

22. Coordinate the proper supervision of internships and assist in finding sites

23. Advise prospective students

24. Adv:se off-campus students where such programming exists

25. Serve as a student and faculty advocate within the department and college

26. Serve on departmental, college and university committees

IV. Evaluation

- The program coordinator’s non-instructional duties are evaluated annually by the Assistant
Dean/Department Head using the evaluation system prescribed for unclassified administrative
staff and officers of the university. In this evaluation system the emphasis is upon the program
coordinators setting annual objectives. The year’s objectives are evaluated in terms of

accomplishment.
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S FERRIS STATE UNIVERSITY

Position Description: Program Coordinator, College of Technology (COT)
May 8, 1996 ’ e

L Preamble

The Program Coordinator is a senior faculty member (at least 3 years of teaching experience,
masters degree preferred) within a program grouping who, where appropriate, also meets the
programmatic accreditation requirements for the position. The program coordinator is

- accovntable to a designated Assistant Dean/Department Head for assignment and conduct of

“duties.

The program coordinator represents the program’s students, facnilty and curriculum to the
Assistant Dean/Department Head and represents the same to the program’s students, faculty and
its stakeholders. In fulfilling these duties the program coordinator is expected to follow the
established policies and procedures of Ferris State University and the College of Technology

as well as the provisions of the relevant collective bargaining agreements.

The program coordinator’s main duty is to direct activities pertaining to academic effectiveness,
efficiency, and where appropriate, accreditation of the respective programs under their charge.
The program coordinator also represents the program(s) as necessary within the institution, and
at local, state and national meetings.

II. Leadership

The program coordinator is responsible for providing leadership which allows the department to
attain appropriate educational objectives while promoting the common interests of the
program(s), department, college and university. The program coordinator is advised by the

* faculty and the advisory committees of the group’s program(s).

In fulfilling the leadership aspects of the office, the program coordinator promotes and maintains
high academic standards within the program(s) including the advancement of scholarship and
curriculum development activities. The program coordinator encourages and promotes new
ideas, and fosters and maintains an intellectual and creative climate within the program.

III. Specific Responsibilities (may be modified to meet the needs of the department or
program). Under the direction of the Assistant Dean/Department Head the program
coordinator’s duties include:

Teach up to half time in their program (i.e., area of expertise)

Develop faculty schedules for the program(s)

Schedule rooms and resolve block schedule conflicts

With faculty input, order supplies and equipment needed for the program(s)
Coordinate program tours and school visits

Maintain an up-to-date list of equipment and other needs in priority order
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Page 2, Program Coordinator’s Duties Continued:

7. Organize Summer orientation activities unique to program(s)

8. Submit repair and other work orders as needed

9. Maintain industrial contacts for program(s)

10. Seek equipment and cash donation for program(s)

11. Facilitate curriculum changes working through all appropriate committees

12. Coordinate unit action plans for the program and report on progress

13. Review student applications and sign requests for curriculum transfers for program(s)

14. Schedule ard chair regular program faculty meetings

15. Assist in the hiring process related to program personnel

16. Maintain ur ‘to-date printed program materials

17. Coordinate minor capital improvements

18. Schedule and chair annual advisory board meetings

19. Prepare routine and non-routine reports required of the program

20. Assist in the development of the annual budget request and projected supplemental
faculty needs '

21. Insure that the program continues to meet or exceed all related standards (i.e., general
education, accreditation, NCA, etc.)

22. Coordinate the proper supervision of internships and assist in finding sites

23. Advise prospective students

24. Advise off-campus students where such programming exists

25. Serve as a student and faculty advocate within the department and college

26. Serve on departmental, college and university committees

IV. Evaluation

* The program coordinator’s non-instructional duties are evaluated annually by the Assistant
Dean/Department Head using the evaluation system prescribed for unclassified administrative
staff and officers of the university. In this evaluation system the emphasis is upon the program
coordinators setting annual objectives. The year’s objectives are evaluated in terms of

accomplishment.



# Kim Miller ~ v ¢
11/05/98 02:50 PM | T)/J A P(L
To:  John D Shaltry/FSU@Ferris ' ' (}‘)}) 0}1

ccC: . :
Subject: ANDY FOX/KALAMAZOO CENTRAL HIGH SCHOOL

I' . HELLO. | AM THE SOUTHWESTERN MICHIGAN ADMISSIONS FIELD REP. | VISIT HIGH

SCHOOLS IN SOUTHWEST MICHIGAN AND TALKED WITH ANDY YESTERDAY. HE HAD A
LETTER FROM YOU ALONG WITH A CHECKLIST OF CLASSES AND TOOLS. ANDY IS REALLY
THINKING ABOUT NORTHWESTERN IN LIMA, OHIO, BECAUSE HE THINKS THAT THEY WILL
ALLOW HIM TO GET "PAID" WHILE HE IS WORKING AND THAT AT FERRIS THERE IS NOT AS
MUCH "ON THE JOB" TRAINING AND NO PAY AND HE DOESN'T UNDERSTAND HOW TO PAY
FOR ALL OF THIS. HE ALSO IS AFRAID OF TAKING "CULTURAL ENRICHMENT AND ENGLISH
CLASSES." | STRONGLY ENCOURAGED ANDY TO CALL YOU TO SET UP A VISIT AND | TRIED
TO SHOW HIM HOW TO PAY FOR COLLEGE. | AM THINKING THAT NORTHWESTERN DID A
VERY HARD SELL ON ANDY AND HIS PARENTS; STRESSING THE "PAY" ISSUE AND THE FACT
THAT HE WOULD NOT HAVE TO "TAKE ALL THAT OTHER JUNK" (I HAVE RUN ACROSS
NORTHWESTERN REPS ON THE COLLEGE FAIR CIRCUIT AND THEY ARE RUTHLESS; THEY
REALLY CUT US DOWN!) ANDY HAS A 3.5 GPA AND HAS NOT YET TAKEN THE ACT. | AM
HOPING HE CALLS YOU AND WE CAN GE

T THIS YOUNG MAN ON CAMPUS. | WAS ALSO WONDERING IF | SHOULD CONTACT THE
CATERPILLER FOLKS ABOUT SPONSORING HIM? ANY SUGGESTIONS? ANDY'S ADDRESS IS:

ANDY FOX
S7 N. 8TH ST.
KALAMAZOO MI 49009 PH: 616/375-6017

I ALSO WANTED TO THANK YOU FOR SENDING HIM A LETTER AND OTHER INFORMATION. IT
IS VERY ENCOURAGING FOR ME TO KNOW THAT OUR FACULTY WILL TAKE THE TIME AND
HELP ME IN THIS RECRUITMENT PROCESS. THANK YOU AGAIN.
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SECTION 1

INTRODUCTION TO THE STUDY

* The Problem *

The Heavy Equipment Industry is very complex because of
the diversity in its structure. The industry is composed of
a number of industries incorporated within an industry. The
Heavy Equipment Industry includes, but is certainly not
limited to, the construction equipment industry. the
trucking industry and the agricultural equipment industry.
Unlike other industries where the products are well defined
in their use, physical systems, maintenance procedures and
the knowledge base required to repair them are quite similar;
many of the segments of the Heavy Equipment Industry have
very little in common beyond belonging to the same industry.
For example; consider the use, physical systems, maintenance
procedures, and knowledge base required to repair a wood
chipper, concrete pump, over-the-road truck, crane, combine,
compactor, crawler tractor or road paver. These machines are
just a part of the long list of products that fit into the
Heavy Equipment Industry classification. Even with such

diversity, the Heavy Equipment Industry does mutually share



with all other industries the phenomenon of rapidly changing
technology.

If one were to choose a single word that best describes
all industry as it exists today, it would have to be the word
change. Most of this change has been created by the
introduction of sophisticated electronic components to
control systems that were traditionally mechanically
controlled. Once electronically controlled, the addition of
a computer to monitor and control several of these electronic
mechanical systems yields the optimum for operational
efficiency. The degree to which the computer is being used
for systems control varies in all industries. Such is also
the case within the industries that compose the Heavy
Equipment Industry. Therefore, the extent of computer
controls and electronic component sophistication greatly
impacts the maintenance, method of repair, and the knowledge
base required to repair the products in this industry.

As educators preparing graduates for a sucessful career
in the Heavy Equipment Industry, we must address these
factors of diversification and changing technology with
corresponding revisions in curriculum. However, to change
curriculum without first establishing a firm foundation from

which to build would not only prove to be foolish; but a



complete disaster! This foundation must accurately depict
the profiles of both our graduates and their employers, which
is in essence an instantaneous "snap-shot" of the dynamically
changing Heavy Equipment Industry. With such a portrait as a
foundation, predictions can then be made as to the
significance of any changes and their effects, present and
future, on the Heavy Equipment Program and the industry which

it serves.

* Purpose of the Study *

This study was designed to collect data which will
establish an informational base from which to work. It will
also examine various solutions to the complex, intertwined,
questions of diversity and change that presently confronts
the curriculum of the Heavy Equipment Industry. The results
will identify the strong and weak areas of the curriculum and

point the direction for further analysis for curriculum

improvement.



* Statement of the Problem *

The Heavy Equipment Industry is both diversified and
rapidly changing. Aa4s educators we need to compare graduate
profiles, industry profiles and technology changes to
establish a firm base from which to analyze curriculum with

projected future needs.

* Research Questions *

1. What is the work profile of the graduates of the

Heavy Equipment Program?

2. What is the industry profile of the industries in
which the graduates of the Heavy Equipment Program

presently work?

3. What is the relation of additional degrees to the
work profile of the graduates of the Heavy Equipment

Program?

4. What is the relation of additional degrees to the

industry profile of the Heavy Equipment Graduates?



5. What recommendations and comments did the graduates of

the Heavy Equipment Program offer?

* Definition of terms *

"Additional Degrees": Additional associates, bachelors,

master degrees or any combination thereof which the

Heavy Equipment Graduate has earned.

"AHM (AHT)": This refers to the bachelors degree

of Automotive Heavy Equipment Management offered by
Ferris State University. The name was changed a few
years ago from Automotive Heavy Equipment Technology

{AHT) to management.

"Engineer": The engineer category contains many
different types of engineering disciplines; such as,
service engineer, logistics engineer, stationary

engineer, plant engineer, manufacturing engineer and

engineer.

"Fleet Operation”: A large company which maintains its

cwn eguipment.



"Heavy Equipment Industry": The industry that designs,

manufactures, sells and services the equipment used in
Agriculture, Construction, Mining, Forestry, and Over-

the-road Trucking.

"Independent Repair Shop": A company which repairs

equipment for others but is not affiliated with any

major manufacturer or particular product line.

"Industry Fit": How well an industry matches the task

inventory in this survey. It is a numerical value which
ranges from 0 to 3 with the area from 1.0 to 2.0

considered as average.

"Industry or Factory Training": A formal class or

course conducted on specific subject matter that is
taught in the traditional classroom type of setting.
These courses are usually taught at factories or company
training centers. This tfaining should not be confused
with everyday "on-the-job" type training to which a new

enmployee or trainee may be exposed.



"Industry Profile": The identification of key factors

which define the industries in the Heavy Equipment

Industry for which the graduates work.

"Internship": A program whereby a student must work for
an employer for a specific period of time, receiving
educational credits for the experience, which applies

toward the requirements for the completion of their

degree.

"Rental Leasing”: This refers to those businesses who

rent and lease equipment.

"Specialty Shop": A repair facility which specializes

in a particular special area. For example, electrical
component rebuilders, or diesel injection pump

rebuilders.

"Trainee”: A work classification that is set up by an
employer. Its primary purpose is to give a new employee
the necessary time to learn the requirements of the job

for which they were employed.



"Trucking Business": This refers to the business of an

independent contract hauler, freight hauler or common

carrier.

"Trucking Industry": This refers to that industry which

sells, services or repairs over the road trucks.

"User Shop": A small company which has its own repair

facility for repairing its own equipment.

"Work Profile": The identification of key factors which

define the Heavy Equipment Graduate.

* Delimitations of the Study *

This study was not designed specifically for
implementing curriculum change, and should not be used as
such. The information should be used to identify those areas

of curriculum that should be considered for further study.



* Limitations of the Study *

This study was designed to provide the administration,
faculty and advisory committee of the Heavy Equipment Program
at Ferris State University, as well as the people of the
State of Michigan, with the basic profiles of the graduates
and the industries for which they work. The intent was to
identify any major areas of concern and address them only
after further studies are conducted. The following

limitations must be taken into consideration when reviewing

this study:

"Literature Review": It was the intent of this survey

to study the graduates from 19878 through 1988, of the
Heavy Equipment Service Program at Ferris State
University, and their employers. Therefore, there was

no review of literature because none was available that

fit those parameters.

"Population”": Survey instruments were sent to those

graduates whose names appeared on the Alumni listing of
Heavy Equipment Service Program Graduates. The 1988

graduates were screened and not sent surveys if they
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were known to be pursuing further studies. There were
also eight surveys, 2.1% of the total returns, that were
invalid because of being returned blank, containing

inconsistant data, or were Alumni listing errors.

"Task Inventory": The tasks listed in section 4 of the

survey instrument are not all taught in the present
Heavy Equipment Program, nor is the list all inclusive
of what is presently taught. These tasks are the ones
that were thought to be critical or changing in the

industry.

"Factory Schools Attended”: The questions pertaining to

the profiles of the industries for which the graduates
work does contain some margin of error. The factory or
industry schools attended by the graduates are listed
under the industry where they are presently employed.
Since the graduates have had an average of approximately
two jobs, and 37% changed industries, the potential for
error increases. Therefore some low frequency and
seemingly unrelated courses may appear in an industry

classification.
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SECTION II

RESEARCH PROCEDURES

* Population and Sample *

The population was 644 graduates of the Heavy Equipment
Service Program at Ferris State University between the years
of 1978 and 1988. A pilot sample was selected from a
graduate listing, alphabetical by year, for the years 1978
through 1986. It should be here noted that the initial study
was to span those years but was expanded to 1988 when the
survey forms were distributed. The average class size for
those nine years (1978 - 1986) was 69 graduates. Therefore,
graduate number 35 (the approximate class middle) was
selected to receive a pilot sample. Four of the nine samples
sent were returned. The survey instrument was redesigned in
the area of additional degrees (qQuestions 16 and 19) to
facilitate computer analysis. A second pilot sample was
distributed, this time to student number 36 on the list. Two
responded from the nine that were distributed. Identification
numbers were then assigned to each of the 644 graduates that

were to receive the survey questionnaire.



* Development of Survey Instrument *

The survey instrument was mostly developed from a list
of questions which are quite frequently asked by students,
future students, and their parents about the Heavy Equipment
Program at Ferris State University. The task analysis
section of the instrument was developed to establish a
correlation between the tasks and the type of industries that
employ the graduates.

Once the questions were developed, the instrument was
studied for ease of daita retrieval and analysis. Dr. Fred
Swartz and Ms. Linda Burns at the Ferris State University
Testing Center were very helpful with their suggestions on
how to improve the survey instrument. Many hours of analysis
were saved by their suggestions.

The test instrument was then given to several faculty
members of the Heavy Equipment Service Program for input and
comments. A few suggestions were incorporated.

The respondents from the two pilot programs indicated no
major problems with understanding or completing the survey
instrument. Therefore, the survey instrument was considered
ready for data collection. Appendix I contains a copy nf the

survey instrument.
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* Data Collection *

A cover letter (Appendix II), numbered questionnaire and
stamped self-addressed return envelope (Appendix III) were
sent to each of the 644 graduates of the Heavy Equipment
Program. A request for address correction from the United
States Postal Service was also stamped on each envelope sent.
When surveys were returned from the U.S. Postal Service with
the address corrections (20), they were immediately sent back
out in a new envelope with the corrected address. After
eight weeks, 276 surveys had been returned. However, of that
number 14 were returned by the U. S. Postal Service with no
forwarding addresses. Since these 14 would not be receiving
a survey, the total population was reduced by that number to
630 for purposes of calculating the percent of returns.

A second mailing with a cover letter (Appendix IV) and
another numbered questionnaire with a stamped self-addressed
return envelope were sent to the 368 non-respondents of the
first mailing. After another six weeks, 112 additional
responses were received. Therefore, the total response for
the entire study was 374 graduates. This number was reduced
to 366 because eight of the surveys returned were invalid.

The total return on the study was 366/630, which is 58.1%.



14

* Analysis of Data *

The data from the survey qQuestionnaires were analyzed on
two different computer systems. A majority of the
information that required intricate data crcsses was analyzed
on a "Statistical Package for Social Sciences" (S.P.S.S.)
program on the University's IBM 3083 main frame computer.

The curriculum changes, comments and data from those working
in the education field were analyzed on a Zenith personal
computer using a "P.C. File Plus" program.

Question number 3 on the survey instrument was
discarded. There were several respondants who changed their
answers as well as several others who indicated they were
unemployed but indicated otherwise elsewhere in the survey.
This question was for some reason misleading, therefore, the
validity of the information is too questionable for
consideration.

The appendix of this report contains all the data
compiled from the survey. The information is arranged in a
frequency of response format with percentage of total or
change calculations as indicated. While some of the data is

not used to specifically address research questions, it has
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been included as supplemental information for possible future
studies.

The tables in the "Report of Findings" section of this
report are condensed versions of the data found in the
appendices following the table number. Since these tébles
contain only significant frequency responses, the reader may
want to refer to the indicated appendix number if a complete
listing of all the data is desired.

A very important result of both the graduate and
industry profiles was the changes that additional degrees had
on them. Therefore, the data in the tables and appendices
may be of one of three types; all graduates, those with Jjust
a Heavy Equipment degree, and those with a Heavy Eguipment
degree plus additional degree(s). The additional degree(s)
may be another associates, a bachelors, a masters or any
combination thereof.

For analizing industry fit to the task inventory list, a
system of averages was used. The fit for each industry was
determined by the averages of all the tasks in that industry.
The individual tasks and the total averages will range from a
low of zerc to a high of three. This may appear to be
inconsistent with the guestionnaire responses which range

from one to four. However, for analysis, the computer
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autcomatically reduced the responses by one, generating a zero
through three system. The zero through three analysis was
the original intent of this study, however, the presence of a
zero on the task inventory section was thought to perhaps
influence a response away frcm the never category. Therefore
one through four was used on the task inventory list.

The purpose of the task inventory was to identify those
tasks which are considered important to an industry. With
cne and two hypothetically set as the lower and upper limits
of the average category, any averages below one are perhaps
no longer needed in the curriculum for that particular
industry. Those above two are perhaps very important toc that
industry and should be emphasized or included in the
curriculum for that particular industry. It should be
further stressed that because an average goes below one does
not mean elimination! That particular task may be important
for basic understanding and very important to the overall
educational process. Using these guideposts, we then can
measure how well a particular industry fits the task

inventory list of the questionnaire. That fit is the task

profile of the industry.



SECTION 3

REPORT OF FINDINGS

* RESEARCH QUESTION #1 *

What is the work profile of the Graduates of the Heavy

Equipment Program?

[Q 1.1] What is the experience level of the graduates

who responded to the survey?

The distribution of the graduates appears to be quite

well balanced as is indicated in Table 1 and Appendix V.

Table 1

Distribution of Responding Graduates by Year Graduated

17

The peak year is 1981, with 14.8% of the respondents
graduating. Before and after that year, the percentage
gradually tapers off. Therefore a majority of the data in
this study centers on graduates with approximately seven

years experience. A few responses were received from
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graduates of years prior to 1978, due to error: on the Alumni
listing. Also, questionnaires were not sent to 1988
graduates who were known to be pursuing additional degrees.

Therefore, the population of 1988 graduates is far less than

other years.

[Q 1.2] How_many different jobs have the graduates

worked at since graduation?

The overall average number of jobs for all the
respondents of this study is 2.27. The data in Table 2 and

Appendix VI indicates the distribution of the average number

of jobs by year of graduation.

Table 2

Average Number of Jobs Held for Each Year of Graduation

81 82 83 84

Yr Grad 78| 79 | 80

# Jobs 3.0] 2.6| 2.6] 2.9

|
I
I
| | |

l I

l |
2.7| 2.9 2.1

l |

The data is consistant with what one would expect: The

longer the graduates are in the work force, the more jobs

they will have.
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[Q 1.3] How many graduates are presently unemployed?

A good accounting of this information was unobtainable.
There were several questionnaires received marked yes, as
being unemployed, when other responses on the instrument
indicated that they were currently employed. Also, on
several of the questionnaires, a yes was initially marked and
then changed to a no. Obviously, question number 3 on the
survey instrument was confusing and the data thereof has been

regarded as inaccurate.

[Q 1.4] What type of jobs do the graduates presently

hold?

Table 3 contains the data of 92.3% of the total
respondents listed in Appendix VII. Combining some of these.
categories provides a much clearer picture of the popuiation.
The top catagory is that of service technician, where 43.2%
of our graduates are employed. Combining the service manager
and shop foreman catagories yields 12.8% of the graduates
working in the traditional dealership service management
positions. Combining factory service representative, middle
management, top managemnent, and business owner categories

indicates that 22.4% are working in a more traditional
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TABLE 3

Type of Job Presently Held

Number % cf Total

Job of Grads Grads
Service Technician 158 43.2
Factory Service Rep. 30 8.2
Shop Foreman 26 7.1
Middle Management 26 7.1
Service Manager 21 5.7
‘Business Owner 20 5.5
Engineering Technician 11 3.0
Engineering 9 2.4
Sales 8 2.2
Parts Manager 7 1.9
Top Management 6 1.6
Driver/Equipment Operator 6 1.6
Instructor 5 1.4
Service Advisor 5 1.4

business type of management. Finally, combining the
engineering and engineering technician catagories puts 5.4%

of the graduates working in an engineering related field.

[Q 1.5)] The graduates are presently employved in what

type of business?

Nearly one third, 32.2%, of the total graduates : 1k
for some type of retail distributor. Second on the list is

manufacturers who employ 21.9% of the graduates. Table 4 is
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Table 4

Type of Business of Present Emplovyer

Number of % of Total
Business Grads Grads
Retail Distributor 118 32.2
Manufacturer 80 21.9
User Shop 30 8.2
Trucking 18 4.9
Rental Leasing 16 4.4
Independent Repair Shop 14 3.8
Municipality 10 2.7
Specialty Shop 9 2.4
Contractor 9 2.4
Busses 8 2.2
Fleet Operation 8 2.2
Military 8 2.2
Educational Institution 7 1.9
Utilities Company 4 1.1

a listing of the type of businesses which when combined

employ 92.5% of the total graduates listed in Appendix VIII.

[0 1.6] The graduate's present employer is part of

what type of industry?

Table 5 is a partial listing of the industries that

when combined employ 94.5% of the total graduates. See

Appendix IX for a complete listing.



Table 5

Type of Industry Present Employer Serves

Number of % of Total

Industry Grads Grads
Trucking 117 32.0
Automotive 101 27.6
Construction 73 19.9
Agricultural i9 5.2
Other S 2.4
- Military 8 2.4
Maintenance (Plant) 8 2.2
Forestry 6 1.6
0il and Gas 5 1.4

Nearly one third, 32.0%, of the graduates have Jjobs that in
some way serve the trucking industry. Over one quarter,
27.6%, work in an automotive related industry while nearly
one out of five, 19.9%, are employed by businesses in the
construction industry. Closely related functionally to the
construction industry is the forestry industry. However,
this industry only employs 1.6% of the graduates. The

agriculture industry is fourth on the list with 5.2% of the

graduates.
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[ 1.7) What types of jobs do the graduates hold in the

various types of businesses?

The top four jobs and business types are listed in

Table 6.
Table 6
The Top Present Jobs Held by Type of Business
| Jobs |
| I
Business | Service[ Factory | Business| % of ]
Type | Tech. | Serv. Rep.| Owner | Total Grads |
| I ! l I
| | l l I
Retail Dist. | 68 | | | 18.6 [
Manufacturer | | 29 | | 7.9 |
Contractor | | l 23 | 6.3 |
User Shop | 18 | | ] 4.9 |
l l l | I

Appendix X contains a complete listing of all responses with
a frequency greater than three. As one might expect,'service
technician is the most popular job with 18.6% working for
retail distributors and another 4.9% working in user shops.
Factory service representatives working for manufacturers is
second at 7.9%. The third job, that of business owner,
accounts fer 6.3% of the graduates owning their own

construction businesses.
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[Q 1.8] How are the types of businesses for which the

graduates work distributed by type of industry?

Table 7 is a partial list that contains the four most
popular types of businesses and the type of industry they
serve. For a complete listing of all responses with

frequencies greater than three, see Appendix XI.

Table 7

The Top Types of Businesses by Type of Industry

l Business |

ittt |

| Retail ] | % of Total |
Industry ] Dist. | Mfg. | Graduates |

I I l I
Automotive | l 51 | 13.9 |
Construction [ 37 | | 10.1 |
Trucking | 31 | l 8.5 |
Automotive | 29 | | 7.9 |

l l l I

At 13.9%, the manufacturing business in the automotive
industry employs the highest percentage of the graduates.
The retail distributor business is shared quite equally by

the construction, trucking, and automotive industries.
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[@ 1.9] what is the distribution of the jobs that the

graduates presently hold by industry?

A little more than one out of five, 21.3%, of the heavy
equipment graduates work as service technicians in the
trucking industry. Table 8 contains a listing of the top
four jobs and industries while Appendix XII lists all those

with a frequency response greater than three.

Table 8

The Top Present Jobs Held by Type of Industry

Jobs

l |

| Service | Factory | % of Total |
Industry | Technician | Serv. Rep. | Graduates |

| l l |

| l l |
Trucking | 78 | | 21.3 |
Construction | 40 | | 10.9 |
Automotive | | 23 | 6.3 |
Automotive | 16 | | 4.4 |

| l | I

Second on the list is the construction industry with 10.9% of
the graduates working as service technicians. The automotive
industry holds the third and fourth positions with factory
service representatives at 6.3% and service technicians at

4.4%.



[ 1.10] How many graduates have changed industries

from their first to their present jobs?

Takle 9 is a listing of the tcp four industries which
enploy 84.7% of the responding graduates while Appendix XIII

centains all the industries with a frequency greater than

three.
Table ©
Industry Changes from First to Present Jobks
for the Top Four Industries

| Graduates ]

| |

, Total in | Number ] Percent
Industry ] Industry ] Changed , Changed

| l !
Trucking | 11~ | 31 ] 26.5
Automotive l 101 l 47 | 46.5
Construction ] 73 | 28 [ 38.4
Agricultural ' 19 | 7 | 36.8

l I I

The automotive industry has the largest percentage of change
which is 46.5%. The lowest is the trucking industry at
26.5%, This essentially means that the trucking industry is

better at holding the graduates in their industry.
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[Q 1.11] How many of the graduates who served

internships accepted a position with the firm

with whom they interned?

The graduates who served internships were separated by
industry. The four industries that have the largest number
of graduates are listed in Table 10 while Appendix XIV

contains a complete listing.

Table 10

Graduates who Accepted a Position with Internship Company

Graduates with Internships

| I

l l

l l

| Total | Accepted | % |

Industry | Number ' Position | Accepted |
Automotive } 57 { 19 : 33.3 :
Trucking | 26 | 6 | 23.1 |
Construction | 20 | 8 | 40.0 |
Other , 15 | 3 | 20.0 |
l

The range runs from a high of 40% for the construction
industry to a low of 20.0% in the other category. An average

for these four industries would be 29.1%.



[ 1.12] How many of the graduates who are teaching

accepted a position in_the school system in

which they student taught or interned?

Of the five graduates who are teaching, none of thenmn
accepted a position with the school system where they student

taught or interned.

[@ 1.13]) How many of the graduates are presently

working on additional degrees and what types

are they pursuing?

Table 11 and Appendix XV lists the various types of
degrees which the graduates are pursuing. Forty-five or
12.3% of the graduates are pursuing additional degrees.
Nine, or 20% of those pursuing additional degrees are working
on another associates degree. Those working on a bachelors
accounts for 23, or 51.1% of the total. Finally, there are
13, or 28.9%, working on some type of masters degree
program.

The most common degree the graduates are pursuing is
business, with twenty-two or 48.4%. Engineering is the
second most common type with 17.7% of the graduates pursuing

degrees in that discipline.
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Table 11

Types of Additional Degrees Graduates Are Pursuing

Degree | Degree | | % of |
Level | Type | Number | Total |
Associates | | | |
| Other | 3 | 6.7 |
| Auto Service| 2 | 4.4 |
| Business | 2 | 4.4 [
| Engineering | 2 | 4.4 |
Totals -] 20.0
Bachelors | | | |
| Business | 11 | 24.4 |
| Engineering | 5 | 11.1 {
| AHM | 3 | 6.7 |
' Teaching | 3 | 6.7 |
| Other | 1 | 2.2 |
Totals 23 51.1
Masters | [ | |
| Business | 9 | 20.0 |
| Other ] 2 | 4.4 |
| Engineering | 1 | 2.2 |
| Teaching | 1 | 2.2 |
Totals 13 28.9

(Q 1.14] VWhat is the geographic location of the

graduates' present employer?

The most common states where the graduates are working
are listed below in Table 12. Appendix XV1 contains a

complete distribution of the graduates responding by state.
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Table 12

Geographic Location of Graduates Present Job

State Number % of Total
Michigan 297 82.3
Indiana 8 2.2
California 5 1.4
Florida 5 1.4
Ohio 5 1.4
Wisconsin 5 1.4
-Colorado 4 1.1
Texas 4 1.1

Michigan has retained 82.3% of the heavy eguipment graduates

who responded.
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* RESEARCH QUESTION NO. 2 *
What is the profile of the industries in which the
Graduates of the Heavy Equipment Program presently work?

[Q 2.1] Which industries offer an internship program?

Table 13 establishes that the automotive, trucking,
construction, agricultural, forestry and marine industries
all have offered some type of internship program to the

Heavy Equipment Graduate.

Table 13

Distribution of Industries Offering Internship Programs

Total Number % Total
Industry of Internships Internships
Automotive 57 46.4
Trucking 26 21.1
Construction 20 16.3
Other 15 12.2
Agriculture 2 1.6
Forestry 2 ' 1.6
Marine 1 0.8

There were more graduates serving internships in the
automotive industry than in the trucking, construction,

agriculture, forestry and marine industries combined!
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[Q 2.2] Which industries are the most supportive of

trainee programs?

Approximately one-third, 32.2%, of the responding
graduates have served in some type of formal trainee
program. Table 14, which is the graduate totals from

Appendix XVII, lists these graduates by industry.

Table 14

Type of Industries Supporting Trainee Programs

No. of Grads.| % Industry|

No. of Grads.

Industry : In Industry ; As Trainee :has Trainee |
Construction : 73 : 33 : 45.2 {
Trucking | 117 l 43 | 36.8 |
Automotive ] 101 | 37 | 36.6 I
Forestry | 6 | 2 | 33.3 |
Agriculture | 19 | 3 | 15.8 |

I l | I

By comparing the number of graduates who served as a trainee
with the total number employed in the industry, insight may
be gained as to which industries are the most supportive of
trainee programs.

The range extends from a high of 45.2% of the graduates
serving as trainees in the construction industry, to a low

of 15.8% for the agricultural industry.
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[Q 2.3] What is the average time that the graduates

worked as trainees?

The time responses for each industry were evaluated
using a method of weighted averages. The results of this

evaluation are charted in Table 15 and Appendix XVIII.

Table 15

Average Time Graduates Served as Trainees by Industry

Total (Months)

| I

| |

| | | | | Weighted
Industry | <1 | 1-6 | 7-12 | >12 | Average
Trucking } 13 ’ 23 : 2 } 5 : 1.98
Automotive | 8 |18 | 5 | 6 | 2.24
Construction | 9 ]113 | 3 | 8 | 2.30
Agriculture | 1 - ] - | 2 | 3.00
Forestry | 1] 1 | - | - | 1.50

| l I l l

The weighted results range from a low of 1.50 for the
forestry industry to a maximum of 3.00 for agriculture.
These two figures appear to be extreme values because of the
low frequency of responses. So the range is more
realistically 1.98 for trucking to 2.30 for construction
with the automotive industry falling in the middle at 2.24.
These weighted averages mean that the average time that the

graduates worked as trainees falls in the 1-6 months range.
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[Q 2.4] What percentage of the graduates have received

industry training?

Looking at the number of graduates receiving training
by industry and comparing these figures with the total
number of graduates in each industry, gstablishes a training
percentage. Table 16 and Appendix XIX indicate the

- percentage values for each industry.

Table 16

Percent of Graduates
Receiving Industrial Training by Industry

| | No. Grads | % Grads |
| No. Grads | Who Received|Who Received|
Industry | in Industry| Training | Training |
Construction { 73 ; 52 : 71.2 :
Trucking | 117 | 73 | 62.4 ]
Agricultural | 19 | 12 | 62.2 |
Forestry | 6 | 3 | 50.0 |
Automotive ] 101 ’ 40 , 39.6 |
I | l l

The values range from a low of 39.6% for the automotive
industry to a high of 71.2% for the construction industry.
The overall average for the industries listed in table 16 is

57% receiving additional training.



[Q 2.5)] How long did the graduates work before
receiving some type of industry or factory

training?

The time responses for each industry were again

evaluated using the method of weighted averages.

results are charted in Table 17 and Appendix XX.

Table 17

Time Worked Before Attending Industry Schools

Time (Months)

The

I l

| I

' 'Weighted
Industry | €1] 1-6| 7-12| 13-18| 19-24| >24 | Average
Trucking { 7: 16{ 18 ’ 6 : 7 ; 19 } 3.64
Automotive | 12| 23] 13 | 3| 1 | g | 2.70
Construction| 7| 10} 15 | 4 | 2 | 14 | 3.50
Agriculture | 3| 1| 4 | 1 | 1 | 2 | 3.17
Forestry | - - 1 - - 2 | 5.00

| —I I I | I

The averages range from a low of 2.70 for the automotive

industry to a high of 5.00 for forestry. This means that
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the graduates working in the automotive industry £all in the

1-6 month range. Agriculture, construction and trucking all

fall in the 7-12 month range. In the forestry industry,

average indicates that the graduates work 19 - 24 months

before receiving factory training. However,

the

the accuracy of
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this average is qguite qQuestionable because of such a low
frequency of response. An overall average for the four
industries, excluding forestrf, would be 3.25, or 7 - 12

months.

[Q 2.6] In_comparing the industries that employ the

Heavy Equipment graduate, which provide the

most training?

This question is answered best by comparing the number
of industry courses the graduates have completed with the
total number of graduates working in the industry. This

course to graduate ratio is charted in Table 18 and Appendix

XXI.
Table 18
Courses Per Graduate Ratio by Industry

| No. Grads | No. of | Course per |
Industry | in Industry l Courses | Grad. Ratio |

| l l I

| | I l
Automotive | 101 | 152 | 1.50 |
Agriculture ] 19 | 24 | 1.26 |
Construction | 73 l 72 | 0.99 |
Trucking ] 117 | 96 | 0.82 |
Forestry | 6 | 3 | 0.50 ]

l | l I
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The automotive industry has the highest ratio offering 1.50
courses per graduate in the industry. The lowest is
forestry at .50 courses per graduate, or one out of two

graduates are trained. Trucking and construction fall close

to one course per graduate.

[Q 2.7] What types of industry or factory

training have the graduates received?

Jf the reader wishes to inspect the data in it's more
detailed state, a grouping of those courses with a frequency
response of three or more, in descending order, is contained
in Appendix XXII. A complete alphabetized list of all the
training courses taken by the graduates is contained in
Appendix XXIII. The codes for identifying the industry,
business and type of job of the graduates taking the céurses
in the alphabetized list may be found in Appendix XXIV.
Table 19 is a delineation of the data contained in
Appendicies XXII and XXIII. By further grouping the related
courses, a much clearer picture of the Heavy Equipment
Industry trends emerges. The grouped courses in Table 19

represents 92.3% of the total responses.



Type of Industry Training (all Graduates)

Table 19

Course Number % Totals
Product Training 74 19.7
Engine Related 68 18.1
Fuel System Related 52 13.8
Management Related 36 9.6
Transmissions 29 7.7
"Refrigeration - A/C 24 6.4
Electrical 24 6.4
Hydraulics Related 14 3.7
Drivetrains 13 3.5
Brakes & Suspension 13 3.5

38

At the top of the list with 19.7% of the courses is specific

product training.

course with third place being closely related engine fuel

systems.

Second at 18.1% is some type of engine

[0 2.8] What were the top three training courses

offered to the graduates in the various

industries?

Table 20 is condensed from Appendices XXV, XXVI, XXVII

and XXVIII.
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Table 20

The Top Three Training Courses Offered by Each Industry

Industry and Number % of Courses Offered
Training Course Offered by Each Industry
Trucking
Diesel Engines 23 24.0
Transport
Refrigeration 14 14.6
Product Training 11 11.5
Totals: 48 50.1%
Automotive
Product Training 17 11.2
Diesel Engines 12 7.9
Electrical 12 7.9
Totals: 41 27.0%
Construction
Product Training 25 34.7
Diesel Engines 13 18.1
Hydraulics 6 8.3
Totals: 44 61.1%
Agricultural
Product Training 13 54.2
Diesel Engines 4 16.7
Drivetrains 1 3.2
Totals: 18 75.1%
Forestry
Hydraulics 2 66.7
Electrical 1 33.3
Totals: 3 100.0%

Product training was the most common type of training
offered by the automotive, construction and agricultural

industries. However, it is quite interesting that product
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training was out-ranked by both the diesel engine and

transport refrigeration courses in the trucking industry.
Diesel engines ranked second in the automotive,
construction and agriculture industries.
Hydraulics ranked in both the construction and forestry
industries with electrical being common to the forestry and

- automotive industries.

[@ 2.9) Of the graduates who are teaching, what is

the type of educational institution for which

they teach?

Five of the graduates responding are presently working
in the teaching profession. Table 21 is an accounting of

the type of institution for which they teach.

Table 21

Tvype of Institutions for Which Graduates Teach

Institution No. Graduates

Manufacturer 1
Career Center
Community College or J.C. 2

N
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[Q 2.10] Of the graduates who are teaching, what

types of courses_do they teach?

Since there are so few in the teaching profession,

all the courses they teach and the number teaching them are

listed in Table 22.

Table 22

Type of Courses Graduates are Teaching

Course No. Grads
Teaching Course

Electrical
Transmissions

Basic Engine Repair
Chassis and Drive Train
Welding

All Automotive Classes
Fuel Injection (gas)
Air Conditioning
Hydraulics

Service Floor

Truck Maintenance

Truck Automatic Transmissions
Drive Trains

Brakes and Suspension
Engine Rebuild

Fuel Injection (Diesel)

el R R S S S T T T R ¢

[Q 2.11) What are the various industries' fit to the

survey task inventory?

The purpose of the task inventory is to identify those
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tasks which are important and those which are not for each
industry. It must be mentioned again that the purpose of
this inventory is not to support the addition or elimination
of courses or course content; but, it is to be used to
identify areas which need further study. Another benefit of
this analysis is the identification of those tasks that are
- common to the various industries. Table 23 is a duplication
of Appendix XXIX and is included here for the convenience of
the reader. The number in the body of Table 23 is the
measure of the importance of a task to a particular
industry. The number represents the average of all the
graduates responses on a graduated Likert-type scale. 'The
range of the scale is from zero, indicating no importance,
to three, which signifies great importance. The following

number line was arbitrarily developed to be used as a gauge.
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For example; LP gas engine overhaul for the agriculture
industry received an average reading of 0.25. This number
falls very close to the lower end of the insignificant range
and should be studied further before making any curriculum

decisions. Some of the information that falls in the
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lir drakes 7-Shooting
Bydraulic Brakes ¥-Shooting
Rebuild Najor Brake Coaponents
furp Brake Drums or Rotors
1/C Sys 1-Shooting

1/C Component Rebuild
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Gasoline Engine Overhaul
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Diff. Cone Point Setting
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Diesel Inj. Sys. P-Shooting
Diesel Inj. Clean & Setting
Diesel Inj. Pusp Overhaul
Diesel Inj. Puap Calibration
Blectronic Puel Inj. Service
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Blec. Start & Charge T-Shoot
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insignificant range may not be currently used in the field
but may be very important to basic understanding.

Such information must therefore be retained in the
curriculum regardless of its rating. Another example is
Hydraulics troubleshooting in the forestry industry. With a
"rating of 2.50, it falls mid~-range of the important range,
indicating that this task is important to that industry.
Lastly, let us consider starter rebuilding for the forestry
industry. With a rating of 1.50, it falls mid-range of the
average range, indicating that it is a task of average
importance.

At the bottom of each industry column is a totals
(Avg.) number. This number is an average of all that
industries' task ratings and when positioned on the zero
to three range Likert-type scale previously described,
is a measure of the industry fit to the task list.

The agriculture, construction, forestry and
trucking industries all had a total average that fell on
the lower end of the average range of the scale. The
automotive and other industries were down in the
insignificant range indicating a poor fit to the task

list. With a more detailed analysis of Table 23, the
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reason for these low ratings are more apparent.

Separating out the number of tasks that fell into each

of the three ranges, gives one a much clearer picture.

Table 24 indicates the percentage of all the tasks that

fell into each range for each industry.

Table 24

Percent of Industry Tasks in each Range by Industry

Percent of Industry Tasks

|
Range | Ag. | Auto | Const| Forestry| Truck] Other
l | l I I |
Important | | [ | [ |
Range |19.0 | 0.0 | 13.5 | 19.0 | 10.8 | 0.0
l l l | l l
l l | I | I
Average Range|40.5 ] 43.2 | 46.0 | 43.2 | 37.8 | 16.2
l l l | l I
Insignificant| | | | | |
Range |40.5 | 56.8 ] 40.5 | 37.8 | 51.4 | 83.3
l | | l |

Neither the automotive or other industries have any tasks

that are rated in the important range (above 2.0). Also

both have a high percentage of their tasks rated in the

insignificant range (less than 1.0).

This data essentially

says that the tasks performed in the Heavy Equipment

Industry are different from those required for automotive

and the others industries.
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In order to improve the task fits for the agricultural,
construction, forestry and trucking industries one needs to
look closely at those tasks that fall in the insignificant
range. The effect of eliminating those in the insignificant
range (<1.0) may be seen by comparing the fit with those
tasks greater than 1.0 and looking at percentage of change.
- Table 25 compares the overall avg. (fit) of these industries

with the average of those tasks greater than 1.0.

Table 25

Effect on Industry Fit by Eliminating those Tasks in the

Insignificant Range

Fit ‘ Industry |

I I

| Ag. | Const.| Forestry | Truck '

Overall Avg. (fit) | 1.20 | 1.21 | 1.22 | 1.08 |
Avg. of Tasks »>1.0 | 1.73 | 1.55 | 1.72 | 1.66 |
% Change [+44.17%|+28.10%| +40.98% | +53.70% |
I I l

I |

This closer analysis indicates that if those tasks in the
insignificant or less than 1.0 range were eliminated, there
would be a very positive effect on the industry to task

inventory fit. An improvement from 28 to 53% may be

.ealized, depending upon the industry.
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[0 2.12] What are the most important tasks in the
task inventory list?

Referring again to Table 23, the avg. column along the
right margin is the average of the task ratings across the
row. This number measures the importance of that task with
respect to all industries. Table 26 is a listing of the top

ten tasks in decending order of overall average.

Table 26

Top Ten Ranked Tasks with Respect to all Industries

Industry

Task Avg. (All)
Electrical Start & Charging Troubleshooting 2.26
Electrical Lighting Troubleshooting 2.18
Hydraulics Troubleshooting 1.80
Diesel Injection System Troubleshooting 1.78
Electrical Ignition Troubleshooting 1.74
Diesel Engine Overhaul 1.55
Hydraulics Component Rebuild 1.55
Hydraulic Brakes Troubleshooting 1.50
Air Brakes Troubleshooting 1.36
Gasoline Engine Overhaul 1.31

It is quite interesting that seven out of the 10 top ranked

tasks are related to some type of troubleshooting.
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[@ 2.13] Which of the important tasks were common to

the Heavy Equipment Industries?

Another benefit of Table 23 is the identification of

those tasks that are common to the various industries.

Table 27

Common Heavy Equipment Industry Tasks

Rated as Important

Industry

Forestry |[Truck

Task

Electrical Start & Charging

Troubleshooting *

Electrical Lighting

Troubleshocting *

Diesel Injection System

Troubleshooting *

Hydraulics Troubleshocting

Rebuild

Electrical Ignition
Troubleshooting

Diesel Engine Overhaul

Hydraulic Brakes
Troubleshooting

Air Brakes Troubleshooting *

| l
| l
| I
| |
| l
l I
l l
I |
| l
l I
l |
l I
! l
l l
S B l
l l
l l
I |
l l
| |
l I
l l
l l
l !
| l
| |

|
|
|
|
|
1
I
|
|
|
I
!
|
:
Hydraulic Components |
l
l
l
l
l
l
I
I
l
l
I
!
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These common tasks will serve as a basis for further study
with industry to establish them as core courses in the core
course concept of curriculum development. Table 27
identifies all of the tasks which fell in the important
range (>2.0) on the Likert-type scale. The automotive and
other industries are not included in Table 27 because they
did not have any task averages greater than 2.0. Table 27
clearly defines two electrical troubleshooting areas and
diesel injection troubleshooting as the important tasks
common to all four heavy equipment industries. Hydraulics

is important to all the industries except trucking.

[@ 2.14] Which of the tasks were insignificant to all

industries?

As was explained earlier, any tasks that rank very low
should also be studied very carefully for improving the fit
of an industry to the task inventory. First consideration
for study should be those tasks that had an average of less
than 1.0, for all industries. Table 28 indicates those
tasks in the insignificant range with an average less than

1.0, for all industries.
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Table 28

Tasks Which have an Average in the Insignificant Range
for all Industries

Task Industry aAvg. (all)
A/C Component Rebuild 0.36
L.P. Gas Engine Overhaul 0.22
Diesel Injection Pump Overhaul 0.35
Diesel Injection Pump Calibration 0.30
Hydrostatic Transmission Rebuild 0.58

[ 2.15] which tasks rated above the insignificant

range in only one industry?

Table 29 identifies those tasks that had an average
1.0 in only one industry. That industry is also identifiegd

in the Table.

Table 29

Tasks That Rated Above the Insignificant Range
in Only one Industry

Industry above
Insignificant Range Task

Automotive Electrical fuel injection service
Turn brake drums and rotors
Injection system slope analysis

Construction Differential cone point setting
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Four tasks have been identified which are above the
insignificant range for only one of the industries. The

importance of this data is that it identifies those tasks

which are peculiar or unique to only one industry.
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* RESEARCH QUESTION #3 *

What is the relationship of additional degrees to the work
profile of the Graduates of the Heavy Equipment Program?

(@ 3.1])] What percent of the Heavy Equipment Graduates

have earned additicnal degrees? What types of

additional degrees have they earned?
Of all the graduates responding, 41.8% have earned

additional degrees. These 153 graduates have earned 171

degrees. Therefore, 18 or 4.9% are multiple degrees. Table

30 and Appendix XXX list the most popular degree for each

level of study.

Table 30

The Most Common Types of Additional Degrees
Graduates Have Earned

| Most Common | Number | % of Degree
Degree Level ] Degree Earned! Earned | Level
I I l
Associates (Second)' Auto Service| 31 | 55.4
Bachelors AHM (AHT) ] 88 | 79.3
| 1 | 100.0
l I

|
Masters | Business
I
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[© 3.2] What is the relationship of additional degrees

to _the average number of jobs held since

graduation?

The average number of jobs held by those who earned
additional degrees is 10.6% less than those without
additional degrees. For a more detailed breakdown of the

data presented in Table 31, see Appendix VI.

Table 31

Relationship of Additional Degrees to the Average
Number of Jobs Held

Average No.

Degree Level Jobs Held % Change
Without additional degrees 2.37
With additional degrees 2.13 10.6%

[@ 3.3] What is the relationship of additional degrees

to the distribution of graduates by the type of

jobs they hold?

Appendix VII is a complete listing of all the different
types of jobs that the graduates presently hold. Table 32
compares the percentage of graduates without additional

degrees with the percentage of graduates with additional
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Table 32

Comparison of Graduate Job Distribution to

Job

Additional Degrees
Without | With | |
Add'l Degrees l Add'l Degrees| |

| |% Change’

# Grads|% Group|# Grads|% Group|in Group |

l

Service Tech
Factory Serv Rep
Shop Foreman
Middle Management
Serv. Management [
Business Owner |
Engineering Tech. |
Engineer |
|
l
|

|
I
l
l
|
l
I
I
l

Sales
Parts Manager
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degrees for the top ten

there were 213 students

with additional degrees

the relationship of the

jobs listed in Appendix VII. Since
without additional degrees and 153
the only way to accurately compare

additional degrees is to observe how

the percent of group changes for each job by degrees. The

number of graduates working as factory service

representatives increased 1933% with an additional degree.

However, most management related jobs also increased. The

effects of the additional degrees had negative results for

jobs as service technicians and shop foreman, which were the

top jobs in the without additional degree group. There was a
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7.1% decline in business ownership and a 21% decline in

engineering technicians with advanced degrees. The percent

of change was positive for the remaining jobs on the chart.

[Q 3.4] What is the relationship of additional degrees
to the distribution of the graduates by the

type of business of their present employer?

Appendix VIII is a complete listing of all the
different types of businesses of the graduates present
employers. There were a total of 213 graduates responding
who did not receive additional degrees. However, there
were a total of 153 that have received additional degrees.
Table 33 compares the relationship of additional degrees on
the distribution of graduates for the top ten businesses
listed in Appendix VIII. The % of Group for the graduates
without additional degrees is established by comparing the
number of graduates responding to the business to the total
of 213. Likewise, the % of Group for the graduates with
additional degrees is established by comparing the number of
graduates responding to the business to the total group of

153. Since the totals for each group are different, the only
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Table 33

Comparison _of Graduates Employers Type of Business
Distribution to Additional Degrees

I

| Without | With | |
| Add'l Degreesl Add'l Degrees | |
| | I% Change|
Business | # Grads |% Group |# Grads|% Group|in Group |
Retail Distributor} 76 : 35.7 ; 42 : 27.5 { 23(-):
Manufacturer | 24 | 11.3 | 56 | 36.6 | 224 |
User Shop | 23 | 10.8 | 7 | 4.6 | 57 (=) |
Trucking | 13 | 6.1 | 5 | 3.3 | 46 (-) |
Rental Leasing | 13 | 6.1 | 3 | 2.0 | 67(-) |
Indep. Repair Shop | 12 | 5.6 | 2 | 1.3 | 77(=) |
Municipality ] 8 | 3.8 | 2 | 1.3 | 66(-) |
Specialty Shop | 7| 3.3 | 2 | 1.3 | 61(-) |
Contractor [ 5 | 2.3 | 4 | 2.6 ] 13 |
Busses | 5 2.3 | 3| 2.0 | 13(-)|
l l I l l

way to effectively determine the effects of the additional
degrees is to compare the change in the group percentages.
The businesses of manufacturer and contractor are the only
two on the chart that had positive percent in change with the
additional degrees. The rest of the distributations were all

adversely effected by additional degrees.



57

[@ 3.5] What is the comparison of additional degrees

to the distribution of graduates by the
industry that their present employer serves?

Appendix IX lists all the industries that the 366

graduates' present employers serve. Again, 153 of the
graduates have received additional degrees and 213 have not.
The top four industries contain 84.7% of all the graduates
responding, therefore, only those four will be studied to
determine the relationship additional degrees had on
graduate distribution. As in the two previous questions,
direct comparison cannot be made by the number of graduates
responding because of the unequal balance between graduates
"with" and "without" additional degrees. Therefore the
changes in the percentages of graduates without additional
degrees will be compared to the graduates with additional
degrees. Table 34 indicates how the percentages of these two
groups changed with the additional degrees. The percentage of
graduates working in the automotive industry increased by
214% with additional degrees. However, the percentage of
graduates working in the traditional Heavy Equipment fields

declined with additional degrees.
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Table 34

Comparison of Graduates Emplovers Type of Industry Served
Distribution to Additional Degrees

| Without | With |

| Add'l Degrees| Add'l Degrees |

' , | % Change |
Industry | # Grads |% Group|# Grads|% Group| in Group |
Trucking ’ 84 { 39.4 : 33 : 21.6 i 45(~) }
Automotive | 31 | 14.6 | 70 | 45.8 | 214 ‘
Construction | 49 | 23.0 | 24 | 15.7 | 32(-) |
Agricultural | 16 | 7.5 | 3 | 2.0 | 73(-) |

I l l | l |

[Q 3.6] What types of jobs are held by graduates who

have earned additional degrees?

The two main groups of the different types of degrees
are the second associates and the bachelors degree. The data
displayedlin Table 35 compares the number of graduates with
these additional degrees to their most common jobs. The most
common job for all the graduates earning their second
associates degree is the service technician. There are 24,
or 42.9% of all the graduates earning a second associates are
working as service technicians. A majority of those, 15,
have received their second associates in auto service. For
the bachelors degree program, the most common job was that of

factory service representative. Twenty-six, or 23.4% of all



Table 35

Relationship of the most Common Types of Jobs the
Graduates Hold to Type of Additional Degree Earned

Additional Degree Earned

I I

| l

| Auto | Auto | AHM | | | | |

Job | Serv.| Mach. |(AHT) |Educ|Bus|Eng|Other |
I l I l | —f— l

Second Associates | [ | | | | | |
Service Technician| 15 | 5 | | | 1| | 3
Business Owner ] 4 | | | | | | 3 |
Factory Serv. Rep.‘ 3 | 1 | | | 1] ' |
Shop Foreman | 2 | | | | | [ 1|
Middle Management | 1 | | | | 1 | | |
Others | 6 | 3 | | | | 1] 5 |
l | l l | — | —] |

Totals | 31 | 9 | | | 3 11| 12 |

! l l l R l

Bachelors | | L
Factory Serv. Rep ] | | 22 | 2 [ 2 | | l
Middle Management | | | 13 | | 1 | | |
Top Management | | | 2 | | | | |
Service Technician| | | 3] 312 ]1| ]
Service Manager | | | 8 | | | | |
Shop Foreman | | | 6 | | 1 | | |
sales | | s 1
Service Advisor | | | 5 | | | | |
Business Owner | | | 3 | 1| | |
Instructor | | | 1] 3 | | | |
Engineering Tech. | | | 4 | | | | |
Engineer | | [ 4 | | | | ]
Parts Manager | | | 2 | | | | |
Others | | | S| 2] 3] 2] |
l l I l | —|—1| |

Totals | | | 88 | 10 | 10| 3 | |

I I l I f— | —] l

the graduates receiving a bachelors degree are working at
that job. A majority of the bachelors degreed graduates,

79.3%, earned them in the AHM (AHT) degree program. For a
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complete listing of all jobs and all additional degrees, see

Appendices XXXI and XXXII.

{Q 3.7) In what types of industries do the graduates

with additional degrees work?

Table 36 is a breakdown of the most common industries

for which the graduates work.

Table 36

Relationship of the Type of Industry to
Type of Additional Degree Earned

Type Degree

Auto[AutoI AHM |

I I
I |
I I I I
Industry | Serv |Mach| (AHT) [Educ| Bus| Eng | Other]Totals[
I I I I | I I I I
Second Assoc. | | | | | | | | |
Automotive | 10 I 4 | | | 1| 1 | 3 | 19 |
Trucking | 12 | 2 | | | | | 1 | 15 |
Construction | 4 | 2 | | | 1] | 4 | 11 |
Others | 5] 1| | | 1| | 4 | 11 |
I I I I | | I I I
Totals | 33 | 9 | - | =1 3| 1| 12 | 56 |
I I I I | I I | I
Bachelors | | | | | | | | |
Automotive | | | 52 | 1 | 5] 1 | | 59 |
Trucking | | | 14 | 5 | | | | 19 |
Construction | | | 10 | 2 | 1] 1 | | 14 |
Military | | I 2 | 1] 1| | | 4 |
Others | | | 10 | 1 | 31 1| | 15 |
I I I I I I I I |
Totals | - | - | 88 I 10 ' 10| 3 | - | 111 I
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Appendices XXXIII and XXXIV contain a complete listing of all
the industries employing the graduates by the type of
additional degree they have earned. Out of the 56 graduates
who have earned a second associates degree, 19, or 34% are
working in the automotive industry, 15, or 27% are working in
the trucking industry and 11, or 20% are working in the
construction industry. For those graduates earning a
bachelors degree 59, or 53% are working in the automotive
industry. Only 19, or 17% of those earning a bachelors degree
are working in the trucking industry. The construction
industry is even lower with 14, or 13%. This means that 33,
or slightly less than 30% of those receiving a bachelors

degree remain in the Heavy Equipment Industry.

[Q 3.8)] How do the AHM (AHT) program graduates compare

with other additional degree graduates in

accepting a position with their internship

company?

The data in Table 37 indicates a very decisive
difference in the two groups. Only 3 out of 43, or 7%, of the

other graduates with additional degrees accepted a position
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with the firm with which they interned. Thirty-four out of
80, or 42.5%, of the graduates with AHM (AHT) degrees

accepted a position with the firm for which they interned.

Table 37

Comparison of AHM (AHT) Graduates with Other Degreed
Graduates in Accepting Positions with Internship Company

| Other Add'l Degrees | AHM (AHT) |

I l l

]No. Grad| No. Interns |No. Grad| No. Interns|

Industry ]Interns | Accept Jobs |Interns | Accept Jobs|
| l l l I

Agriculture | 1 | 0 | 1 | 1 |
Automotive | 12 | 1 | 45 | 18 ]
Construction| 10 l 2 | 10 | 6 ]
Forestry | 1 | 0 | 1 | 0] |
Trucking | 12 | 0 | 14 | 6 |
Marine | 1 | 0 | - | - |
Other | 6 | 0 | 9 | 3 [
[ — -~ | — | — l

Totals | 43 | 3 | 80 | 34 |

| I l l |
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* Research Question #4 *

What is the relation of additional degrees to the industry

profile of the Heavy Equipment Graduates?

[Q 4.1] What is the relationship of additional degrees

on_the average time the graduates worked as a

trainee in the different types of industries?

To compare the relationship of additional degrees on
time spent as trainees, the weighted average of the time
ranges for the major industries was established. See
Appendix XVIII for the breakdown of the various ranges for
both the graduates "with" and "without" additional degrees.
Table 38 compares the weighted averages for graduates "with"

and "without" additional degrees.

Table 38

Relationship of Additional Degrees on Average Time Graduate
Worked as a Trainee

l Without Add'l | With Add’'l ' |
| Degrees | Degrees | |
| Weighted Avg. | Weighted Avg. | |
Industry | (Months) | (Months) | % Change|
Construction } 2.68 { 1.55 : 42(-){
Trucking | 2.14 | 1.64 | 23(-) |
Automotive | 2.45 [ 2.15 | 12(-) |
I | | |
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In all three industries, the length of time the graduates
served as a trainee decrreased with additional degrees. The
automotive industry changed the least at 12%, the
construction industry changed the most at 42%, and trucking

was in the middle with a 23% change.

[Q 4.2] What is the relationship of additional degrees

on how long a graduate worked before receiving

some type of industry or factory training?

Again, a weighted average of the time ranges in
Appendix XX was compared for the major industries. In Table
39, the relationship of additional degrees on the time worked

before receiving training is charted.

Table 39

Relationship of Additional Degrees on the Average Time
A Graduate Worked Before Receiving Industry Training

| Without Add'l | With Add'1l | [
| Degrees | Degrees | |
| Weighted Ave. | Weighted Ave. | |
Industry | (Months) | (Months) | % Change |
Trucking ’ 3.87 : 3.10 : 20(-) :
Construction | 3.55 | 3.42 | 4(-) |
Automotive | 2.56 | 2.75 | 7 |
l l l l
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It is quite interesting that the time worked before attending
a factory school actually increased for those working in the
automotive industry. The time worked decreased in the
trucking and construction industries. It should be noted
that any comparisons for the agriculture and forestry
industries were omitted because of the low frequencies of

response. See appendix XX for these industries.

[Q 4.3) What is the relationship of additional degrees

on the type of industry or factory schools the

graduates attended?

The courses listed in Appendix XXII were again grouped
into related courses and then split into "with" and "without"
additional degrees categories. Comparing the course
frequencies of these two categories allows comparisons to be
made about the relationship of the additional degrees on the
type of schools attended . Table 40 lists the data in
decending rank of rate of change. Management related courses
surpassed all others with a 700% increase for those who have
additional degrees. These data are also important for
identifying new or changing technology, as the 48% increase

in fuel system related courses indicate. Large reductions
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Table 40

Relationship of Additional Degrees on Type of Factory
Schools Graduates Attended

| Without add'l | With Add'1l| |

| Degrees | Degrees | |
Courses | Number [ Number |% Change |
Management Related ; 4 } 32 { 700 :
Fuel System Related | 21 | 31 | 48 |
Transmissions | 13 | 16 | 23 |
Electrical | 11 | 13 | 18 |
Product Training | 39 | 35 | 10(-) |
Drive Trains | 7 | 6 | 14(-) |
Brakes and Suspensions | 8 | 5 | 38(~) |
Engine Related | 44 | 24 | 45(-) |
Refrigeration - A/C | 17 | 7 | 59(-) |
Hydraulics Related | 11 | 3 | 73(-) |

l l I |

occur in those courses that are traditionally Heavy Equipment
courses. This information is very important for confirming

trends and assisting with curriculum development.

[Q 4.4] What is the relationship of additional degrees

on the industries fit to the survey task

inventory?

Two comparisons are again necessary to measure the
industry fit to the survey task inventory. The first is to
observe any change in the industry column averages of the

"without" (Appendix XXXV) and "with" (Appendix XXXVI)
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additional degrees. The second measure to compare is the top
ranking tasks between the "with" and "without" additional
degrees groups. Table 41 is a listing of the changes that

occurred in the industry column total task averages.

Table 41

Relationship of Additional Degrees on Industry Fit to
Survey Task Inventory

| Without Add'l | With Add'l | '
| Degrees | Degrees | |
| Total task | Total task | |
Industry | Average | Average | % Change |
Forestry i 1.20 l 1.32 ! 10 }
Trucking | 1.04 | 1.13 | S |
Automotive | 0.88 | 0.93 | 6 ]
Construction | 1.29 | 1.08 | 16(-) |
Agriculture | 1.24 | 0.93 | 25(-) |
| I | |

The forestry industry had a 10% increase, which indicates
that those with additional degrees have a 10% better fit to
the task inventory list. At the opposite end of the
spectrum, the agricultural industry has a decreasing change
of 25%, which indicates that those without any additional
degrees fit the task inventory list 25% better than those
with additional degrees.

These changes are primarily caused by the shifting of

the frequency of tasks that fall in the insignificant
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(¢<1.0), average (»1.0 <2.0) and important (>2.0) ranges.
Table 42 compares the percentage of distribution of the
tasks in each range for the graduates "with" and "without"

additional degrees.

Table 42

Change in Relative Importance of Tasks Relating to Graduates
with and Without Additional Degrees Reported by Industry

' Industry |

l I

Task Importance | Ag | Auto ] Const[Forestry [ Truck |
l l l l l l

Important | | | [ | |
Without | 19.0% | 0% |16.2% | 21.6% | 5.9% |
With | 16.2% | 0% ] 5.4% | 35.1% | 3.5% |
Change | (=) | | (-) ] (+) [ (+) |
I | l | I l

Average | | | | | |
Without l 40.5% ]43.2% | 46. O%I 32.4% ]43 2% |
with | 29.7% |46.0% | 51.4%| 37.8% |40 5% |
Change | (=) | () | (+) ] (+) | ¢ |
l | | l l |

Insignificant | , | | | |
Without | 40.5% |56.8% | 37.8%| 46.0% |51.4% |
With | 54.1% 154.0% | 43.2%' 27.1% |46 0% |
Change | (+) | (-) | (+) ] (-) ' |
| l I l

l l

With the exception of the agricultural industry, the average
range remained fairly constant with only slight changes in
the concentration of the tasks in the "with" and "without"
additional degree categories. The major changes that

occurred in the task inventory fit were caused by shifts that
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occurred in the important and insignificant ranges. Both the
forestry and trucking industries experienced a shift away
from the insignificant range towards the important range with
the addition of more degrees. With the construction and
agricultural industries the influence of the additional
degrees had the reverse effect. The automotive industry had
no tasks in the important range, therefore its change was
caused by shifts between the average and insignificant
ranges.

Another way to measure the relationship of additional
degrees on the task inventory is to compare the changes in
the top ranked tasks. Table 43 lists the top ten ranked
tasks for both the "with" and "without" additional degree
categories. Note that the list contains 13 items with seven
of the top ten tasks being common to both categories. The
percentage of change indicates the change in the importance
of each task as reported by those "without" additional
degrees and those "with"” additional degrees. The last three
tasks were those that were listed only in the top ten of the
"with" additional degrees group. The importance level of
nine out of the ten top tasks in the "without" additional
degrees category experienced a decline as a result of the

additional degrees. This decline was greater than 10% for
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half of these top tasks. The last three had positive

increases and are all automotive related.

Table 43

Comparison of the Changes of Importance in the Top Ten Tasks
For the Graduates "With" and "Without" Additional Degrees

Add'l Degrees

| l |

| I |

] Avg. | Avg. | |

| Without | With] |

Task | | | % Change |

I

Electrical Lighting T-shoot { 2.26 { 2.09 , 7.5(-)]
Elec. Start & Charge T-shoot | 2.19 | 2.06 | 5.9(-)|
Hydraulics T-shoot ] 1.93 | 1.56 | 19.2(~) |
Diesel Injection Sys. T-shoot | 1.81 | 1.68 | 7.2(-) |
Electrical Ignition T-shoot | 1.76 | 1.66 | 5.7(-) |
Hydraulic Component Rebuild ] 1.65 [ 1.32 l 20.0(—),
Hydraulic Brakes T-shoot | 1.58 | 1.34 | 15.2(-)]
Diesel Engine Overhaul | 1.57 | 1.58 | 0.6 |
Air Brakes T-shoot | 1.43 | 1.24 | 13.3(-)|
Rebuild Major Brake Components [ 1.36 | 1.22 | 10.3(-)|
Carburetion System T-shoot | 1.24 | 1.38 | 11.3 |
Gasoline Engine Overhaul | 1.28 | 1.38 | 7.8 |
Elec. Computer Control T-shoot [ .84 [ 1.32 | 57.1 |
l l I l
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* Research Question #5 *

What recommendations and comments did the Graduates of the

Heavy Equipment Program offer?

[Q 5.1] What were the graduates' recommendations on

course and curriculum changes?

Appendix XXXVII is a complete alpha listing of all the
recommended changes suggested by all the graduates.
Appendix XXXVIII is a delimitation of the complete listing
by including those recommendations that had a minimum of
three frequency responses. Table 44 is a further
delimitation by combining those recommended changes which are
similar. There were 642 total recommendations made by the
graduates. Combining electrical, electronics, and computer
controlled systems in Table 44 into one group, accounts for
143 responses or 22.3% of the total. Therefore, better than
one out of five graduates believe that the Heavy Equipment
Program needs more courses or training in the electrical or
electronics area. Second, by combining troubleshooting and
diagnostics into one group, 12% of the total responses

indicates more training is also needed in this area.



Table 44

Graduates Reconmendations on Course and Curriculum Change

Frequency of % of Total
Recommendation Area Response Recommends
Electrical 46 7.2
Electronics & Electronic Control 69 10.7
Computer Controlled Systems 28 4.4
Troubleshooting 69 10.7
Diagnostics 8 1.2
Air Conditioning 3 5.1
Hydraulics 30 4.7
Courses (Comments) 30 4.7
Fuel Injection Systems 22 3.4
Brakes 20 3.1
Computers (Operations) 17 2.6
Courses (Add) 17 2.6
Curriculum (Change) 17 2.6
Final Drives 15 2.3
Automatic Transmissions 14 2.2
Diesel Engines 13 2.0
Hydrostatics 12 1.9
Powershift Transmissions 10 1.6
Transport Refrigeration 8 1.2

[0 5.2] What were the most common recommendations

or changes suggested by graduates in the

various industries?

The complete alpha listing of the recommended changes
suggested by all the graduates (Appendix XXXVII) was
subdivided into groups by industry. Complete industry

changes and recommendations may be found in the following
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appendices: trucking, Appendix XXXIX; automotive, Appendix

XXXX: construction, Appendix XXXXI; and agricultural with
forestry in Appendix XXXII. Table 45 is a listing of the top

three recommendations for the top four industries.

Table 45

Graduates Most Common Recommendations by Industry

Frequency of

Industry/Courses Response
Trucking
Troubleshooting 29
Air Conditioning 21
Electrical 17
Automotive
Electrical 12
Electronics 12
Troubleshooting 11
Construction
Troubleshooting 15
Hydraulics g
Powershift Transmissions 9
Agriculture
Troubleshooting 7
Electrical 5
Hydraulics 5

All four industries list troubleshooting in the top three
courses recommended. The second most recommended course was

electrical/electronics appearing in 3 out of 4 industries.
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[0 5.3] What were the graduates' general comments?

A complete listing of all the graduates' comments are
contained in Appendices XXXXIII, XXXXIV, and XXXXV. These
appendices have divided the comments by graduates "without"
additional degrees, "with" additional degrees, and the eight
discarded surveys, respectively. Each comment contains a
code for determining the industry, business and job that
the respondent presently holds. The fourth code indicates
the type of additional degree the graduate holds. Appendix
XXIV is a complete breakdown of these codes. Three
important facts surface after reading these comments.
First, the graduates are not bashful, they tell it just as
it is. Secondly, they are quite thorough and many wrote
extensively on the subject. Finally, and definitly
important, was that a very high percentage of the comments

were positive about the progran.

[0 5.4] Are the graduates interested in updating their

skills by taking some type of additional Ferris

Question number 22 on the survey instrument

specifically asked this question. Out of the 366
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respondents, 219 or 59.6% are interested in further Ferris
training. It should also be noted that only 323 or 88.3% of
the respondants answered this question. Therefore the 219
positive responses are actually 67.8% of those answering

question 22.
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SECTION 4

SUMMARY, FINDINGS, CONCLUSIONS AND RECOMMENDATIONS

* summary *

This study was initiated to establish a basis from
which to examine the diversity and changes in the Heavy
Equipment Industry for future studies in curriculum
development. The approach was to conduct a survey of the
graduates of the Heavy Equipment Program at Ferris State
University and to document a profile of them and their
work places through the answers to the following research
questions:

1. What is the work profile of the graduates of

the Heavy Equipment Program?

2. What is the profile of the industries for
which the graduates of the Heavy Equipment

Program presently work?

3. What is the relation of additional degrees to
the work profile of the graduates of the Heavy

Equipment Program?
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4. What is the relation of additional degrees to
the industry profile of the Heavy Equipment

Graduates?

5. What recommendations and comments did the

graduates of the Heavy EqQuipment Program offer?

Survey questionnaires were sent to 644 Alumni who
were graduated in the years 1978 through 1988 from the
Heavy Equipment Program. The overall return on the survey

was 58%.

* FINDINGS =*

1. What is the work profile of the graduates of the

Heavy Equipment Program?

The distribution of the respondents by year graduated
were quite evenly distributed between the yeaxrs of 1978
and 1984. Therefore the balance of the questionnaire
replies are weighted towards those who have considerable
experience in the field. The overall average number of
jobs which the graduates have had since graduation is

2.27. The number of graduates who were unemployed at the
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time of the survey was not obtainable due to confusion
created by the question wording on the survey instrument.

A majority of the graduates are working in the area
of their training, with 43.2% working as service
technicians and 32.2% working in retail distributorships.
The type of industry for which they work is primarily
split between three: 32% in trucking, 27.6% in
automotive, and 19.9% in construction. Only 19, or 5.2%
of the Graduates are working in the agricultural industry.
Closely related to agriculture is the forestry industry,
but only six, or 1.6% of the Graduates work in that
industry.

Further refinement of this data was available by
performing crosses with the type of job, type of business
and type of industry. By crossing the type of jobs with
type of business, it was found that 18.6% are working as
service technicians in retail distributorships. Also,
another 4.9% are working as service technicians in user
shops. The business by industry cross yields 13.9% of the
graduates working in the automotive manufacturing industry
and another 7.9% in the automotive retail business. This
is followed by 10.1% who are working in the retail

construction and 8.5% in the retail trucking industries.
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The jobs by industry cross shows that 21.3% of the
graduates are working as service technicians in the
trucking industry. The construction industry follows with
10.9% working as service technicians.

Of those graduates who are presently working in the
automotive industry, 46.5% changed industries between
their first and present jobs. The trucking industry was
the lowest with 26.5% changing from another industry.

This indicates that the trucking industry is better at
holding the graduates in their industry. The construction
and agriculture industries fell in the middle with 38.4%
and 36.8% respectively.

Many of the Heavy Equipment Graduates have accepted a
position with the firm with which they have served an
internship. The study shows that 40% of the construction
industry, 33% of the automotive industry and 23% of the
trucking industry interns accepted a position after
graduation with their internship company. This is quite
different from the results which were received from the
graduates who are teaching. None of them accepted a
position with the school or compahy for which they student

taught.

Nearly one eighth of the graduates responding are
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pursuing further education. Twenty percent of these are
pursuing an additional associates, 51.1% are pursuing a
bachelors and 28.9% are working towards a masters degree.
The most common area of study is that of business, with
48.4% pursuing additional education in that discipline.
Engineering ranked second with 17.7%.

It was very interesting to see that graduates are
currently employed in 28 of the ! states. However, 82.3%
of the graduates are presently employed in the State of

Michigan!

2. What is the profile of the industries for

which the graduates of the Heavy Eguipment

Program presently work?

A measure of industries interest in a program is its
ability to support the program through internships. Again
the automotive, trucking and construction industries are
the major ones offering internships. The percentage of
participation in each industry is by no means equal. Of
those students working in the automotive industry, 46.4%
have served an internship. This is more than the total of
21.1% in the trucking industry and the 16.3% in the

construction industry combined.



81

A measure of the complexity of an industry, as well
as program interest, is to see how many of the graduates
are offered some sort of formal trainee training program.
In the construction industry, 45.2% of the graduates
served in a formal trainee program. The trucking,
automotive and forestry industries all ranked very close
with one third, or slightly more, of the graduates who
worked as a trainee. The average amount of time that the
graduates worked as a trainee was from one to six months.

Technological change is the one common thread that
spans all industries. An indication of this change is to
observe what percentage of the graduates are receiving
industry training. Here there is a decisive difference in
the percentages for the traditional Heavy Equipment
Industries and automotive. In the construction industry,
71.2% of the graduates have received some type of industry
training. Trucking and agriculture are also high in the
62% range. The automotive industry is training 39.6% of
the graduates working in their industry.

Another area where the Heavy Equipment industry
differs with automotive is in the length of time that a
graduate must work for a company before attending some

type of factory school. The graduate working in the Heavy



82
Equipment industries must work from seven to twelve
months. Those working in the automotive industry attend
factory schools after working from one to six months.

How much training is really taking place in the
various industries? By dividing the number of courses
taken in an industry by the number of graduates working in
that industry yields a course to graduate ratio. The
automotive industry is training at a level of 1.5 courses
per graduate. Second is the trucking industry with 1.26
courses per graduate. The construction and trucking
industries are at a level just under one course per
graduate.

The types of courses taught by industry are very
important as a base for further study for future
curriculum development. Nearly one fifth of all the
industry courses taught were product related. Although it
is not the mission of the Heavy Equipment Program to teach
product, the type of product schools offered do give
indications of the current equipment trends for each
industry. In the technical courses being offered, 18.1%
are engine related and another 13.8%, in the same general
area, are fuel systems related. One has little trouble in

picking out the major problem areas in industry today by



83

observing the technical courses that industry is teaching.
In breaking these courses down further, by dividing them
into individual industries, interesting patterns appear.
Product and diesel engine courses are taught in all the
industries except forestry. However, the number of
responses of graduates working in the forestry industry
were very small and therefore are quite questionable as to
the accuracy of any trend developing in that industry.
What is apparent is the third, non-common courses that are
taught in the four major industries. They are all
different and appear to be unique to each industry. These
courses are transport refrigeration for trucking,
electrical for automotive, hydraulics for construction angd
drive trains for agriculture.

In addition to the majority of graduates who are
working as technicians and in management, some of the
graduates are teaching. However, the number is very low
with a total of five. Two are teaching automotive classes
and the remaining three are teaching classes in the Heavy
Equipment field. As for where they are teaching, one is
teaching for an automotive manufacturer., two are with
career centers and the final two are teaching at a Junior

College. The types of courses the Heavy Equipment
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Instructors are teaching are very similar to those taught
in the current Heavy Equipment Program. The Automotive
Instructer working at a career.center teaches "“the whole
car." The Automotive Instructor teaching for a
manufacturer teaches many courses which are product
oriented.

A list of tasks were given in the survey instrument
for the graduates to evaluate. This Tist is very
important for a number of reasons. It gives the planners
of the Heavy Equipment Program a guide to compare how well
the program fits the needs of each industry. It is
through further study of the critical areas that the
program fit may be improved. Another benefit is that it
will identify those tasks which are the common thread to
all of the industries. Once verified, these courses could
be used to establish a core in the curriculum. Finally,
this list should help to identify those particular tasks
which are unique or important to a single industry.

In order to establish the industry fit to the task
inventory list, a numerical Likert-type scale from zero to
three was established. The area from zero to one was
established as the insignificant range, from one to two

the average range, and from two to three the important



85

range for evaluating the industry fit. The automotive and
others category industries had no tasks that fell in the
important range. Consequently their overall average
industry fit was very low. The overall average industry
fit for the traditional Heavy Equipment Industries fell
into the average range, but on the low end of the scale.
Further analysis indicates that their fits may be improved
by eliminating those tasks which fall into the
insignificant range. However, the elimination of these
tasks should not even be considered without further study.

The tasks which were the most important had an
overall average for all the industries with a rating
greater than 2.0. Only two of the tasks were so rated,
they were electrical starting and charging troubleshooting
and electrical lighting troubleshooting. It is
interesting that if one were to list the top ten tasks,
seven out of the ten are associated with some type of
troublesho&ting.

In analyzing the common tasks to all the Heavy
Equipment Industries, three were found. They were
electrical starting and charging troubleshocting,
electrical lighting troubleshooting, and diesel injection

troubleshooting. Hydraulics troubleshooting and
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hydraulics component rebuilding were important to all the
Heavy Equipment industries except tr'~king. Also,
electrical ignition systems were important to the forestry
and automotive industries.

Three of the tasks were found to be important to only
one industry. These were diesel engine overhaul for the
automotive industry, hydraulic brakes for the forestry
industry and air brakes for the trucking industry.

There were five courses which fell into the
insignificant range for all of the industries. Unless
further study indicates that they are necessary as a basic
fundamental knowledge subject, they should not be a part
of the curriculum for the industries evaluated. These
courses were: Air conditioning component rebuilding, L.P.
gas engine overhaul, diesel injection pump overhaul,
diesel injection pump calibratién, and hydrostatic
transmission rebuilding.

The task inventory list also identified four tasks
which were rated insignificant to all the industries
except one. These then are those tasks which fit that
unique classification. The automotive industry had the
distinction of having three of these tasks, which are:

electronic fuel injection service, turn brake drums and
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rotors, and injection system scope analysis. Differential
cone point setting was the unique task for the

construction industry.

3. _What is the relation of additional degrees to

the work profile of the graduates of the Heavy

Egquipment Program?

This survey indicates that 41.8% of the Heavy
Equipment Graduates have earned additional degrees. Many
have earned an additional associates, a bachelors, a
rasters degree, or any combination thereof. The most
common type of second associates degree earned was in
autonotive service, with 55.4% of the graduates of this
degree level holding this dual degree. The AHM (AHT)
Program has attracted 79.3% of the bachelors degreed
graduates. Cne graduate has completed his masters degree
in business. In comparing the average number of jobs
these graduates have held, those with‘additional degrees
have had 10.6% fewer Jobs.

A majsr shift cccurred in the distribution of the
graduates type of job as a result of the additional
Jdegrees. Such joks as factory service representatives,

middle management., =ngineerinug and sales all had cver a
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100% increase with the additional degrees. Similarly the
percentage of graduates who are working in the jobs of
service technician, shop foreman, business owner and
engineering technicians all experienced declines in the
dcuble percentage figures with the additional degrees.
The jobs of service manager and parts manager experienced
a slight percentage increase with the additional degrees.

The relationship of the additional degrees to the
type of btusiness for which the graduates work also shows a
significant shift. The number of graduates who are
working for manufacturers increased 224% over those
without additional degrees. The number of graduates
working for independent repair shops, rental leasing
companies, municipalities, specialty shops, and user shops
all decreased in the range of 77% to 57% with additional
degrees.

The number of the graduates working for the
automotive industry increased 214% with the completion of
additional degrees. The number of graduates working in
the agricultural, trucking, and construction industries
all decreased in the double percentage figures when

additional degrees were taken.

The relationship of the type of job held by the type
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of additional degree held gives further insight into the
trends that additional degrees create. Nearly 43% of the
graduates earning a second associates degree continue to
work as service technicians. A majority of those earned
their second degree in auto service. Of those graduates
earning a bachelors degree, 23.4%, are working as factory
service representatives. A large percentage of these,
84.6%, have earned their degrees in Automotive Heavy
Equipment Management (AHM/AHT).

The final comparison is with the additional degrees
and the type of industry for which the graduates work.
For those graduates who have earned a second .ussociates
degree, 34% are working in the automotive industry, 27%
are working in the trucking industry and 20% are working
in the construction industry. For those graduates who
have received a bachelors degree, 53.2% are working in the
automotive industry. Both the trucking and construction
industries combined attract less than 30% of the
graduates.

Internships are a very important part of many
degrees. They give both the student and the internship
company an opportunity to look at each other before actual

hiring occurs. Obviously the internship company is in a



90
great position to influence the student on making a career
choice. This influence can be measured by what percentage
of the graduates accept a pesition with the firm with
which they interned. In comparing other additional
degrees with those who have completed the AHM/AHT Program,
the difference in the percentages of those accepting
positions is guite remarkable. For those with the AHM/AHKT
Degree, 42.5% accepted a position with the firm with which
the graduate interned. ©Only 7% of those graduates with

the other types of degrees accepted such a position.

4. What is the relation of additional degrees to

the work profile of the graduates of the Heavy

Equipment Program?

The length of time that a graduate worked as a
trainee decreased with the addition of more degrees. The
12% decrease in the automotive industry was not as severe
as the 42% decrease in the construction industry. The
trucking industry decreased 23%.

The change in the length of time that the graduates
worked before attending a factory school was not
consistent in all industries. When the graduates received

additional degrees, the length of time they worked before
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attending a factory school increased by 7% in the
automotive industry. The change in the construction and
trucking industries was just the opposite, both
experienced a decrease in the time pericod.

What was the relationship of additional degrees on
the type of factory schools attended? Overall the largest
change occurred with an increase in courses that pertained
to management. There were a few increases in the
technical schools attended, but on the whole, factory
training on technical courses, particularly those subject
areas covered in the Heavy Equipment Industry, decreased
with when the graduate received additional degrees.

The fit of an industry to the task inventory list did
change with the addition of more degrees. It improved
slightly for the forestry, trucking and automotive
industries. However, the fit was much worse for the
constructicn and agriculture indusiries. The reasons for
these changes can best be seen by looking at the shifts
that occurred in the various ranges that the tasks fell
into. The inproved fit for the forestry and trucking
industries cccurred because there were fewer of the
insignificant and more of the important tasks with the

graduates that have additicnal degrees. The reverse was



true for the construction and agriculture industries. The
automotive industry did not have any tas's that fell into
the impertant range, therefore, its improved fit with
additional degrees occurred by the decrease of the
insignificant tasks and an increase in the average tasks.
In comparing the top ten ranked tasks for both those
graduates with additional degrees and those without, most
of the average values of the tasks were adversly effected
by the additional degrees. There were only three that
were not, and they were all tasks that are typically used

in the automotive industry.

5. What recommendations and comments did the

graduates of the Heavy Eguipment Program offer?

The graduates expressed a strong desire to see more
instruction in the electrical, electronic or computer
controlled systems area. In fact, 22.3% of the
recoemmendations were in that general area. The second
area of concern was that of diagnostics or
troubleshooting. Twelve percent of the recommendations
requested more troubleshooting.

These same type of recommendations surfaced when they

were separated out by the various industries for which the
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graduates work. More troubleshooting ranked within the
top three recommendations for the trucking, automotive,
construction and agricultural industries. Recommendations
for electrical/electronics were common in three of the
four industries.

A complete set of graduate comments are included in
appendices XXXXIII, XXXXIV and XXXXV. It is strongly
recommended that the reader look at these comments,
which are very open and quite positive.

How many of the graduates are interested in updating
their knowledge base? Not all of the graduates answered
this question. However, 59.8% of the graduates indicated
that they were interested in some type of Ferris updating.
This was actually 67.8% of the graduates who answered the

updating question.



* Conclusions *

This study provides the necessary information for
establishing a solid base on which to build a Heavy
Equipment Curriculum that is even stronger than the
present program. Many questions have been answered, some
of which have lingered for years in the minds of some of
the faculty. Also, just as many or more new guestions
have been created for further study. Further analysis
should put the curriculum in a much better position for

satisfying industries’' needs,

1. The number of responses received from the
graduates who are working in the automotive, trucking and
construction industries were adequate for establishing
the trends for future studies for curriculum development.
However, the responses for the agricultural and forestry
industries were very low and should be used accordingly in
trying to establish any major trends. The same conditions

also apply to those who are seeking trends for the teacher

education program.
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2. The study further indicates that there is plenty
of room for improvement in matching industry needs to the
task inventory list. Some of the tasks were very
important while others should be reviewed further to
establish their purpose and need. The list was not all

inclusive, but it certainly established a starting point.

3. Industry training and graduate recommendations
indicate a solid technical base is very important.
Electrical, electronic or computer controlled systems
seems to be the technical area of the most concern. There
were also many requests for advanced troubleshooting in
all the technical areas. Therefore, the overall need
seems to be directed toward more advanced technical

courses.

4. Some of the students have indicated a desire for
some type of internship in the technical program. The
success and effectiveness of internships in the AHM(AHT)
Program indicates that this could be a very effective tool

in marketing the technical program.



5. There are a number of students who are employed

in the engineering or engineering related field.

€. Of continued concern is the number of students
who are lost to the automotive industry. The study
substantiates the number and the task inventory also
indicates that they are not as well prepared as they would

be for positions in the Heavy Equipment Industry.

~3

The courses that are taught in the Heavy
Equipment Program differ from those taught in auto
service. This difference is verified in the task
inventory, industry taught courses and by the graduates'
comments. In spite of these differences, the Heavy
Equipment Graduates continue to do well in the automotive
industry. This certainly speaks highly of the graduates

of the program.
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* Recommendations *

1. The responses to this survey from the
agricultural and forestry industries were very sparse.
Further investigation into these areas must be conducted.
If the jobs are there, then there is a need to establish a

marketing plan to better serve those industries.

2. Very few of the graduates who have earned a
degree in teaching are teaching in the Heavy Equipment
Industry. Most are working outside the teaching field or
teaching automotive. Further investigation should be made
into the need for Heavy Equipment instructors. If the
market is not going to improve, the students should be

advised not to pursue this bachelors degree option.

3. The combination of the task inventory results,
courses offered by industry, graduates' recommendations
and comments all indicate a very strong need to look very
closely at furthering electrical/electronic education and
to pursue some typ+s of troubleshooting program(s).
Further studies must be conducted to confirm the need and

course content of these important areas.
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4. There are a reasonable aumber of graduates who
are currently working in the engineering/engineering
technician fields. These fields should be studied very
closely to determine what courses could be added to the

curriculum to make this a possible attractive option for

the Heavy Equipment student.

5. Of great concern are the number c¢f graduates of
the Heavy Equipment Program who are lost to the automotive
industry. Without a doubt, a very strong factor effecting
this migration is the AHM (AHT) Program. With the high
percentage of the AHM graduates accepting positions with
the firms with which they intern, an attempt must be made
te include more internships in the Heavy Equipment
Industry. In addition, the AHM Program needs to establish
a marketing plan to better inform the manufacturing and
retail distributor segments of the Heavy Equipment
Industry of the merits of their program. As the graduates
have commented, the AHM Program is not widely accepted in

the Heavy Equipment Industry!

6. Another concern is the advanced level of

technical courses which the industries and graduates both
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indicate is needed. Careful analysis of the tasks and the
industry fits to the current task inventory list indicates
how sensitive each task is to the overall industry fit.

As courses become more advanced technically, they tend to
meet more specific needs of a particular industry.
Therefore, when further study is pursued for possible
curriculum or course content changes, the delicate balance
of the tasks must be protected for each industry. Any
attempts to combine industries into common tasks for the
sake of departmental convenience, or on the basis of just
being similar must be avoided! Tﬂose involved in the
current study of an Automotive Heavy Equipment technical
option bachelors degree must be aware of the pitfalls with
common courses at a highly technical level. The
establishment of a program using common courses to satisfy

uncommon needs will be detrimental to the effectiveness of

the program meeting either of the programs needs!
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APPENDIX 1 101
Identification number

FERRIS STATE UNIVERSITY
HEAVY EQUIPMENT SERVICE ALUMNI SURVEY

General Directions:  Piease complete ALL responses that apply by ﬁlallm in the blank or placing an *x" in the appropriate box. Your frank
responsa is very important for the improvement and continued success of the Heavy Equipment Service Program.

All responses to this survey will be kept strictly confidential.
SECTION 1 - GENERAL INFORMATION

1. What year did you graduate from the Heavy Equipment Service Program?
19___

2. How many different employers have you worked for since graduation?

CJ 1-ore 3 4-four
3 2:two [ 5-five or more
[ 3-three

3. Are you presently unemployed ?

Otyes o
(If yes, please complete this survey as if you were still employed by your last employer.)

4. What is your present job titie or classification ? (CHECK ONE)

] 1-Service technician (mechanic) 3 6-Top management (but not business owner)
3 2-Shop foreman ] 7-Business owner

3 3-Service manager 18- Instructor (teacher)

[ 4-Factory service representative Js-Other

] 5-Middle management (please specify)

5. What is the nature of your present employers (or your) business? (CHECK ONE)

3 1-Retail distributor (Dealership)

] 2-Manufacturer

[ 3-Educational institution

1 4-Specialty shop (ie. injection pump rebuild or electrical component rebuild etc.)
[J5-Other

(please specify)

6. What type of industry does your present employer (or your) busine ? i i
with Which you do the ront wsy?msg)e ployer (or your) ss serve? (If more than one industry is served, please check only the one

[ 1-Agricutture [ 6-Generator sets (stand by power)
[ 2-Automotive 3 7-Marine

[J 3-Construction [ 8-Refrigeration

[ 4-Forestry [J9-Other

[15-Trucking (Please speciy)



-
-

7.4 teaching is your rrimary job, piease check the type of institution (empioyer) for which you teach. (If teaching is not your primary ]oé,%ve

Questions 7 & 8 biank
3 1-Retail distributer (dealership) [ 5-Private school
[J 2-High school [ 6-Four year college or university
[3 3-Career center 3 7-Manufacturer
3 4-Community or junior coflege [ 8-Other

(please specily)

8. if téaching is your primary job, please list the courses that you most often teach.

SECTION 2 - EIRST JOB INFORMATION

9. What was the nature of your EIRST employer's business after graduation? (CHECK ONE)
3 1-Retail distributor (dealership)
[ 2-Manutacturer
[ 3-Educational institution
[J 4-Specialty shop (ie. injection pump rebuild or electrical component rebuild etc.)
[35-Other

(please specily)

10. What type of industry did your EIRST employer after graduation serve? (If more than one industry was served, please check only the one
with which the most business was done.)

3 1-Agriculture [ 5-Trucking
3 2-Automotive [ 6-Generator sets (stand by power)
[ 3-Construction 3 7-Marine
[ 4-Forestry [ 8-Refrigeration
[J9-Other
(Please specity)

11. On your EIRST job, did you serve a specific time period as a trainee?
CJ1-yes 2

12. If yes, how many months did you serve as a trainee?
[ 1-Less than one month
3 2-One to six months
[ 3-Seven 1o twelve months
3 4-More than twelve months

13. On your EIRST job, how many months did you work before attending some type of factory school?
[J 1-Less than one month '
3 2-One to six months
3 3-Seven to twelve months
[ 4-Thirteen to eighteen months
3 5-Nineteen to twenty four months
[ 6-More than twenty four months



SECTION 3-EDUCATION 103

14, Please list below ALL factory schools that you attended during your first two years of employment after graduation.

Subject or
Course Name

15. Have you received any degrees in addition to your Heavy Equipment Service degree?

Ciyes O

16. If yes, please enter the following codes for each type of degree completed beyond your heavy equipment degree.

01 Auto Service 05 Business
02 Auto Machine 06 Engineering
03 AHM (AHT) 07 Orﬂer (please specify)
04 Trade Technical
Teaching
EXAMPLE: Associates __01 02

This example would indicate that you have an associates in auto service and auto machine in addition to your associate in H.E.S.

1-Associates
28.S.
3-M.S.
4-PHD
5-Other
(please specity)

17. I any of the additional degrees that you received contained an internship or student teaching, after graduation did you accept a job with the
firm or school which you intemed or student taught?

O tyes O2m

18. Are you presently working on another degree?
3 1yes O

19. f yes, please use the codes from question number 16 o indicate the type of degree you are pursuing.

1-Associates_________ 4PHD
2B8S. 5-Other

IMS. (please specity)




SECTION 4-TASK INVENTORY 104
20. Listed below are several tasks that may be encountered in the Heavy Equipment field. Please rate each task by circling the number that
indicates how often you encounter it on your PRESENT job.

Very Some-
Often time Seidom Never

1. Air brakes troubleshooting 4 3 2 1
2. Hydraulic brakes troubleshooting 4 3 2 1
3. Rebuild of major brake components 4 3 2 1
4. Tum brake drums or rotors 4 3 2 1
5. Air conditioning system troubleshooting 4 3 2 1
6. Air conditioning component rebuilding 4 3 2 1
7. Diesel engine overhaul 4 3 2 1
8. Gasoiine engine overhaul 4 3 2 1
9, LP. gas engine overhaul 4 3 2 1
10. Ditferential cone point setting 4 3 2 1
11. Rebuild planetary sets o hubs 4 3 2 1
12. Carburetion system troubleshooting 4 3 2 1
13. Carburetor overhaul 4 3 2 1
14. Diesel injection system troubleshooting 4 3 2 1
15. Diesel injector cleaning and setting 4 3 2 1
16. Diesel injection pump overhaul 4 3 2 1
17. Diese! injection pump calibration 4 3 2 1
18.Electronic fue! injection systems servicing 4 3 2 1
19. Electrical lighting systems troubleshooting 4 3 2 1
20. Eiectrical troubleshooting starting & charging systems 4 3 2 1
21.Electrical roubleshooting ignition systems 4 3 2 1
22. Electrical troubleshooting computer control systems 4 3 2 1
23 Generator or alternator rebuilding 4 3 2 1
24. Starter rebuilding 4 3 2 1
25.Electronic ignition systems 4 3 2 1
26.ignition system scope analysis 4 3 2 1
27. Hydraulics troubleshooting 4 3 2 1
28. Hydraulics component rebuilding 4 3 2 1
29. Marual transmission rebuilding 4 3 2 1
30. Automatic/powershift trans. troubleshooting 4 3 2 1
31. Automatic/powershift trans. rebuilding 4 3 2 1
32. Hydrostatic transmission troubleshooting 4 3 2 1
33. Hydrostatic transmission rebuilding 4 3 2 1
34. Suspension system alignment 4 3 2 1
35. Suspension system rebuilding 4 3 2 1

4 3 2 1

36. Front axel rebuiiding
36. Pin and bush track systems 4 3 2 1



SECTION 5 - COMMENTS 105

21. In order to assist the program planners of the Heavy Eq#cifment curriculum in their future planning, please list any courses that you fee! are
important to your present job that should be considered for inclusion in the curriculum. The courses may be current needs or new technologies that
you forgsee affecting your job in the future. Please feel free to also comment on the present curriculum course concentration levels.

22. 1f Ferris could provide courses for updating your skills and knowledge, would you be interested in taking these courses?

Cltyes O
23. Please give us the city and state in which you work.
city
state
Zp

24, Additional comments and/or suggestions:

THANK YOU VERY MUCH FOR YOUR HELP IN MAKING THE HEAVY EQUIPMENT PROGRAM A CONTINUED SUCCESS!

Please place the completed survey in the enclosed prepaid envelope and return it to:
Ferris State University

School of Technology

Auto/Heavy Equipment Dept. (HEC-203)

Big Rapids, Mi. 49307-9989
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Fertis State UniverSity

Automotive & Heavy Equipment 106

September 14, 1988

Dear Heavy Equipment Alumnus,

THE HEAVY EQUIPMENT SERVICE PROGRAM AT FERRIS STATE UNIVERSITY
NEEDS YOUR HELP!

As you know technology is advancing at a very rapid rate in the
heavy equipment industry. As a result of this fact, the faculty
and administration are looking at many different options for
improvements in the heavy equipment curriculum. Many of you

have heard me say over the years, "Our Alumni are the eyes and
ears of our program." So please, let us hear from you by filling
out the enclosed questionaire and returning it to me as soon as
possible. Your prompt return will avoid the expense of us

having to send an additional follow-up survey and letter to you.

Thank you very much for taking an active part in your heavy
equipment program.

Sincerely yours,

L 7

n R. Acton
ssistant Professor

KRA:dl
ENCLOSURE

School of Technology ¢ Big Rapids, Michigan 49307 e (616) 592-5981
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“Ferris State College

Automotive & Heavy Equipment Departrment

November 1988

Dear Heavy Equipment Alumnus,

The Heavy Equipment Service Program at Ferris State University
has three major objectives:

1. To teach its students current technology.

2. To provide industry with a quality employee.

3. To maintain program integrity which attracts
new enrollment and promotes pride and support
for all its graduates. '

Some time ago we requested your assistance in filling out and
returning a Heavy Equipment Service Alumni Survey. As of this
date we have not received your response. WE NEED YOUR HELP!
We cannot fulfill our objectives, without your input.

PLEASE; s8it down this evening, fill out and return the enclosed
questionnaire?

Sincerely yours,

é:g;Z:; R. Acton
Assistant Professor

KRA:d1

Enclosure

School of Technology * Big Rapids, Michigan 49307 « (616) 796-0461, Ext. 5370
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APPENDIX V

DISTRIBUTION OF GRADUATES BY YEAR GRADUATED

WITH
Add'l Degrees

WITHOUT
Add'l Degrees

| | I I

I I I I

| I I I

| | % of | | % of | | % of |

Year | _Number |__Total | Number | _Year | Number |__Year |
I I | l I I I

1974 | 1 | 0.3 | 1 | 100 | - | == |
1975 | 1 | 0.3 | 1 | 100 | - | == |
1976 | 1 | 0.3 | - | - | 1 | 100 |
1977 | 5 | 1.4 | 3 | 60.0 | 2 | 40.0 |
1978 | 33 j 9.0 | 22 | €6.7 | 11 | 33.3 |
1879 | 35 | 9.5 | 23 | 65.7 | 12 | 34.3 |
1980 | 42 | 11.5 | 21 | 50.0 | 21 | 50.0 |
1981 | 54 | 14.8 | 24 | 44.4 | 30 | 55.6 |
1982 | 37 | 10.1 [ 16 | 43.2 | 21 | 56.8 |
1983 | 35 | 9.5 | 21 | €0.0 | 14 | 40.0 |
1984 | 37 | 10.0 | 24 | 64.9 | 13 | 35.1 |
1985 | 30 | 8.2 | 18 | €0.0 | 12 | 40.0 |
1986 | 21 | 5.7 | 10 | 47.6 | 11 | 52.4 |
1987 | 20 | 5.5 | 17 | 85.0 | 3 | 15.0 |
1988 | 14 | 3.8 | 12 | 85.7 | 2 | 14.3 |
I I I I I I I
Totals | 366 | | 213 | | 153 | |
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APPENDIX VI

NUMBER OF JOBS SINCE GRADUATION

WITHOUT WITH
Totals _Add'l Degrees Add']l Degrees
No. Yearly No. of jobs No. of Jobs

Year Grads Average 1 2 345 Avg. 1 23 45 Avg.
1974 1 3.00 - - 1-- 3.00 = =--- -
1975 1 2.00 -1 --- 2.00 === -~ --
1976 1 2.00 - - == - -- -1~=-- 2,00
1977 5 1.92 - 2 1-- 2.33 11--~- 1.50
1978 33 3.05 4 3 6 36 3.18 22412 2.9
1979 35 2.62 4 7 813 2.65 26112 2.58
1980 42 2.58 8 3 523 2.48 56 514 2.67
1981 54 2.86 2 511 2 4 3.04 6 886 2 2.67
1982 37 2.72 1 6 414 3.06 59322 2.38
1983 35 2.87 2 3 952 3.10 4 2521 2.57
1984 37 2.14 9 9 5-1 1.96 27 22 - 2.31
1985 30 2.10 4 7 52 - 2.28 4 53-- 1,92
1986 21 1.53 6 2 2 - - 1.60 731-- 1.45
1987 20 1.43 12 4 - -1 1.18 12--- 1.67
1988 14 1.17 8 4 - - - 1.33 2 - ~--- 1.00
Overall

Averages 2.27 2.37 2.13
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APPENDIX VII

TYPE OF JOB PRESENTLY HELD

WITHOUT WITH
TOTALS .Add'l Degrees _Add'l Degrees

% of % of % of
Job _No. Total No. __ Job No. Job
Service Technician 158 43.2 125 79.1 33 20.9
Factory Serv Rep 30 8.2 2 6.7 28 93.3
Shop Foreman 26 7.1 17 65.4 9 34.6
Middle Management 26 7.1 10 38.5 16 61.5
Service Manager 21 4.7 12 57.1 9 42.9
Business Owner 20 5.5 12 60.0 8 40.0
Engineering Tech 11 3.0 7 63.6 4 36.4
Engineer 9 2.4 2 22.2 7 77.8
Sales 8 2.2 2 25.0 6 75.0
Parts Manager 7 1.9 4 57.1 3 42.9
Top Management 6 1.6 2 33.3 4 66.7
Driver/Equip operator 6 1.6 4 66.7 2 33.3
Instructor 5 1.4 - 0 5 100.0
Service Advisor 5 1.4 - 0 5 100.0
Plant Maint./Millwright 3 0.8 2 66.7 1 33.3
Factory Work-General 2 0.5 2 100.0 - 0
Pilot 2 0.5 - 0 2 100.0
Warranty 2 0.5 - 0 2 100.0
Farmer 2 0.0 2 100.0 - 0
Other 2 0.5 - 0 2 100.0
Claims Representative 1 0.3 - 0 1 100.0
Mechanic Cert. Analyst 1 0.3 - 0 1 100.0
Satellite Technician 1 0.3 1l 100.0 - 0
Electronics Technician 1 0.3 - 0 1 100.0
Microwave System Tech. 1 0.3 1 100.0 - 0
Radar Technician 1 0.3 1 100.0 - 0
Fiscal Analyst 1 0.3 - 0 1 100.0
Construction Estimator 1 0.3 1 100.0 - 0
Bus Safety Inspector 1 0.3 - 0 1 100.0
Die Polisher 1 0.3 - 0 1 100.0
Die Maker 1 0.3 - 0 1 100.0
Student 1 0.3 1 100.0 - 0
Derrick Hand 1 0.3 1 100.0 - 0
Press Helper 1 0.3 1l 100.0 - 0
Mining Technician 1 0.3 1 100.0 - 0

Totals 366 213 153
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APPENDIX VIII

Type of Business of Present Employer

WITHOUT WITH
TOTALS Add'l Degrees Add'l Degrees
% of % of % of
Business No. Total No. Business No. Business
Retail Distributor 118 32.2 76 64.4 42 35.6
Manufacturer 80 21.9 24 30.0 56 70.0
User Shop 30 8.2 23 76.7 7 23.3
Trucking 18 4.9 13 72.2 5 27.8
Rental Leasing 16 4.4 13 81.3 3 18.7
Indep. Repair Shop 14 3.8 12 85.7 2 14.3
Municipality 10 2.7 8 80.0 2 20.0
Specialty Shop 9 2.4 7 77.8 2 22.2
Contractor S 2.4 5 56.6 4 44.4
Busses 8 2.2 5 62.5 3 37.5
Fleet Operation 8 2.2 6 75.0 2 25.0
Military 8 2.2 4 50.0 4 50.0
Educational Inst. 7 1.9 2 28.6 5 71.4
Utilities 4 1.1 3 75.0 1 25.0
Moving & Rigging 3 0.8 3 100.0 - 0
Parts/Service Sales 3 0.8 2 66.7 1 33.3
State of Michigan 2 0.5 - 0 2 100.0
0il and Gas 2 0.5 1 50.0 1 50.0
Consultant 2 0.5 - 0 2 100.0
Aerospace 2 0.5 - 0 2 100.0
Recreation Facility 2 0.5 2 100.0 - 0
Package Deliv. Srv. 1 0.3 - 0 1 100.0
. Print Shop 1 0.3 1 100.0 - 0
Ind. Pump Supplier 1 0.3 1l 100.0 - 0
Advertising Agency 1 0.3 - 0 1 100.0
Tech. Pub. (Training) 1 0.3 - o] 1l 100.0
Tool & Die 1 0.3 - 0 1 100.0
Telephone (Long Dis.) 1 0.3 1 100.0 - 0
Railroad 1 0.3 - 0 1 100.0
Coal Mining 1l 0.3 1 100.0 - 0
Insurance 1 0.3 - 0 1l 100.0
Wholesale Nursery 1 0.3 - 0 1 100.0

Totals 366 213 153



113

APPENDIX IX

Type of Industry Present Employer Serves

WITHOUT WITH

TOTALS _Add'l Degrees Add'l Degrees

% of % of % of
Industry No. Industry No. Industry No. Industry
Trucking 117 32.0 84 71.8 33 28.2
Automotive 101 27.6 31 30.7 70 69.3
Construction 73 19.9 49 67.1 24 . 32.9
Agricultural 19 5.2 16 84.2 3 15.8
Other 9 2.4 6 66.7 3 33.3
Military 8 2.2 3 37.5 5 62.5
Maint. (Plant) 8 2.2 5 62.5 3 37.5
Forestry ) 1.6 4 66.7 2 33.3
0il and Gas 5 1.4 2 40.0 3 60.0
Engines 3 0.8 2 66.7 1 33.3
Forklifts 3 0.8 2 66.7 1 33.3
Marine 3 0.8 2 66.7 1 33.3
Golf & Turf Dist. 2 0.5 2 100.0 - 0
Generator Sets 1 0.3 1 100.0 - 0
Railroad 1 0.3 - 0 1l 100.0
Communications 1 0.3 1 100.0 - 0
Power Plant 1 0.3 - 0 1 100.0
Defence 1 0.3 - 0 1l 100.0
Lawn & Garden 1 0.3 - 0 1 100.0
City Water Supply 1l 0.3 1 100.0 - 0
Woodworking Plant 1 0.3 1l 100.0 - 0
Skiing Resort 1 0.3 1 100.0 - 0

Totals 366 213 153
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APPENDIX X

DISTRIBUTION OF PRESENT JOBS HELD BY TYPE BUSINESS (ALL)

Type of Business

Job A B C D E F G H I J K L M Totals
Service Tech. 68 11 18 12 11 6 9 5 6 4 3 153
Business Owner 3 8 23 34
Fact. Serv. Rep. 29 29
Service Manager 15 8 23
Shop Foreman 7 5 3 3 4 22
Engireering Tech. 10 10
Middle Management 7 7
Engineer 7 7
Sales 6 6
Parts Manager 5 5
Instructor 4 4
Service Advisor 4 4
Totals 112 68 23 15 14 14 9 5 23 6 8 3 & 304

Business Identifications

- Retail Distributor

- Manufacturer

- User Shop

- Trucking

~ Rental Leasing

- Independent Repair Shop
Municipality

- Specialty Shop

- Contractor

- Busses

- Fleet Operation

- Military

- Educational Institution

TrRGHIZOTME UOW»
1

*This table contains data with frequencies of three or
more respondents per category.



APPENDIX XI

_DISTRIBUTION OF BUSINESSES BY TYPE INDUSTRY (ALL)

Type of Industry

Business A B C D E F G H I Totals
Retail Distributor 31 29 37 10 3 3 113
Manufacturer 5 51 10 3 5 74
User Shop 12 8 4 3 3 30
Trucking 18 18
Rental Leasing 14 14
Indep. Repair Shop 6 4 10
Municipality 5 3 8
Specialty Shop 5 3 8
Contractor 8 8
Busses 8 8
Fleet Operation 6 )
Military 7 7
Educational Inst. 3 3
Totals 113 87 €66 17 5 7 €6 3 3 307

HDn a"HHOOww
I

Industry Xdentification

Trucking
Automotive
Construction
Agriculture
Other
Military
Forestry

0il and Gas
Forklifts
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APPENDIX XII

DISTRIBUTION OF PRESENT JOB HELD BY TYPE INDUSTRY (ALL)

Type of Industry

Job A B C D E F Totals
Service Technician 78 16 0 8 4 3 149
Factory Service Rep. 23 3 26
Shop Foreman 12 3 5 20
Middle Management 3 11 6 20
Service Manager 5 6 3 4 18
Business Owner 5 6 6 17
Engineering Technician 10 10
Sales 3 4 7
Service Advisor 5 5
Driver/Equipment operator 3 3
Instructor 3 3
Top Management 3 3
Totals 109 84 66 15 4 3 281

Industry Identification

- Trucking

- Automotive

- Construction
Agruculture

MU OW
t

- Forestry

- Maintenance (Plant)

*This table contains data with frequencies of three or

more respondents per category.
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INDUSTRY CHANGES FROM FIRST TO PRESENT JOB

PRESENT
INDUSTRY

Trucking
Automotive
Construction
Agricultural
Other
Military
Maint. (Plant)
Forestry

0il and Gas
Engines
Forklifts
Marine

TOTALS

Total No. %
No. Chg. Chg.

117 31 26.5
101 47 46.5
73 28 38.4
19 7 36.8
9 9 100.0
8 5 62.5
8 8 100.0
6 6 100.0
5 1 20.0
3 3 100.0
3 3 100.0
3 2 66.7

WITHOUT
Add'l Degrees

Total No. %

No. Chg. Chg.
84 22 26.2
31 17 54.8
49 16 32.7
16 6 37.5
6 6 100.0
3 3 100.0
5 5 100.0
4 4 100.0
2 1 50.0
2 2 100.0
2 2 100.0
2 1l 50.0

WITH

Add'l Degrees

Total No. %
No. _Chg.

27.
42.
50.
33.
100.
40.
100.
100.

33
70
24

- W

FRPrEFRPROMWDMDMWLWE NMOW

100.
100.
100.

P REPRPRLOUMDMDWVWOWW

*This table contains data with frequencies of three
or more respondents in the total category.

Chg.

O OO0 0O WO uvuw

(oo M e]
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APPENDIX XIV

GRADUATES WHO ACCEPTED A POSITION WITH INTERNSHIP COMPANY

Grads With
Internships AHM Grads
Total Accepted % Total Accepted %

Industry No. Position Accepted No. Position Accepted
Agriculture 2 1 50.0 1l 1 100.0
Automotive 57 19 33.3 45%* 18 40.0
Construction 20 8 40.0 10 6 60.0
Forestry 2 0 - 1 0 -
Trucking 26 6 23.1 14 6 42.9
Marine 1 0 - - ~-- -
Other 15 3 20.0 9 3 33.3
Totals 123 37 30.1% 8O* 34 42.5%

*The total number of AHM graduates who responded to

this survey was 88. The eight who failed to respond
to this question are all employed in the automotive

industry.
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APPENDIX XV

TYPES OF ADDITIONAL DEGREES GRADUATES ARE PURSUING

Degree ] Degree % of
Level H Type Number Total
!
Associates |
! Other 3 6.7
! Auto Service 2 4.4
| Business 2 4.4
! Engineering _2 4.4
Totals 9 20.0
Bachelors |
! Business 11 24.4
i Engineering 5 11.1
H AHM 3 6.7
! Teaching 3 6.7
H Other 1 2.2
Totals 23 51.1
Masters !
H Business 9 20.0
! Other 2 4.4
' Engineering 1 2.2
i Teaching 1 2.2
Totals 13 28.9
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APPENDIX XVI

GEOGRAPHIC LOCATION OF GRADUATES PRESENT JOB

% of
State Number Total

N
(e
~
o]
N
w

Michigan
Indiana
California
Florida

Ohio
Wisconsin
Colorado
Texas
Connecticut
Georgia
Illinois
Louisiana
Massachusetts
No. Carolina
New Jersey
Rhode Island
Alaska
Kentuchy
Maine
Maryland
Minnesota
Mississippi
Missouri

New York
Pennsylvania
So. Carolina
Vermont
Washington

(ER TN
L L]
Yy

e e ¢ & ¢ e ¢ e & o
WWLwWLwWWLwWWWLwWwwLwLwaOoOOU O OO O R RS &

OO 00000000000 OOO O OO O I b i

HERRBRBEBRBMEBRERERBLODODOMNLODODODODO LB BOT OO

Total *361 100%

*Five graduates did not respond to this question.
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APPENDIX XVII

PERCENTAGE OF GRADUATES IN TRAINEE PROGRAM

TOTALS (ALL GRADS)

No. Grads No. of Grad % of Industry

Industry " in Industry Trainees having Trainees
Trucking 117 43 36.8
Automotive 101 37 36.6
Construction 73 33 45.2
Agriculture 19 3 15.8
Forestry ) 2 33.3
Totals 316 118 37.3

WITHOUT ADDITIONAL DEGREES

No. Grads No. of Grad % of Industry

Industry in Industry Trainees having Trainees
Trucking 84 29 34.5
Automotive 31 11 35.5
Construction 49 22 44.9
Agriculture 16 3 18.8
Forestry 4 1 25.9
Totals 184 66 35.9

WITH ADDITIONAL DEGREES

No. Grads No. of Grad % of Industry
Industry in Industry Trainees having Trainees
Trucking 33 14 42.4
Automotive 70 26 37.1
Construction 24 11 45.8
Agriculture 3 0 -
Forestry 2 1 50.0

Totals 132 52 39.4



APPENDIX XVIII

TIME GRADUATES WORKED AS TRAINEE BY INDUSTRY

TOTAL (ALL GRADS)

‘ Time (Months) Weighted
Industry <1 1-6 7-12 212 Averages
Trucking 13 23 2 5 1.98
Automotive 8 18 5 6 2.24
Construction 9 13 3 8 2.30
Agricultural 1 - - 2 3.00
Forestry 1 1 - - 1.50

WITHOUT ADDITIONAL DEGREES

Time (Months) Weighted
Industry <1 1-6 7-12 212 Average
Trucking 8 14 2 5 2.14
Automotive 3 3 2 3 2.45
Construction 2 10 3 7 2.68
Agricultural 1 - - 2 3.00
Forestry 1 - - - 1.00

WITH ADDITIONAL DEGREES

Time (Months) Weighted
Industry <1 1-6 7-12 212 Average
Trucking 5 9 - - 1.64
Automotive 5 15 3 3 2.15
Construction 7 3 - 1 1.55
Agricultural - - - - -
Forestry - 1 - - 2.00

122
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PERCENTAGE OF GRADUATES RECEIVING INDUSTRY TRAINING

WITHOUT ADDITIONAL DEGREES

No. Grads
Industry in Industry
Trucking 117
Automotive 101
Construction 73
Agricultural 19
Forestry 6

No. Grads
Industry in Industry
Trucking 84
Automotive 31
Construction 49
Agricultural 16
Forestry 4

No. Grads
Industry in Industry
Trucking 33
Automotive 70
Construction 24
Agricultural 3
Forestry 2

TOTALS (ALL GRADS)

No. Grads
With Ind. Training

73
40
52
12

3

No. Grads
With Ind. Training

52
16
33
10

2

WITH ADDITIONAL DEGREES

No. Grads
With Ind. Training

21
44
19
2
1

% Grads
Ind. Training

62.4
39.6
71.2
63.2
50.0

% Grads
Ind. Training

61.9
51.6
67.3
62.5
50.0

% Grads
Ind. Training

63.6
62.9
79.2
66.7
50.0
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TIME GRADUATES WORKED BEFORE ATTENDING INDUSTRY SCHOOLS

TOTAL ALL GRADS)

Time (Months)

Industry <1 1-6 7-12 13-18 19-24 >24
Trucking 7 16 18 6 7 19
Automotive 12 23 13 3 1 8
Construction 7 10 15 4 2 14
Agriculture 3 1 4 1 1l 2
Forestry - - 1 - - 2
WITHOUT ADDITIONAL DEGREES
Time (Months)
Industry <1 1-6 7-12 13-18 19-24 >24
Trucking 5 8 13 4 7 15
Automotive 3 7 3 1 1 1
Construction 3 8 8 4 2 8
Agriculture 3 1 3 - 1 2
Forestry - - - - - 2
WITH ADDITIONAL DEGREES
Time (Months)
Industry <1 1-6 7-12 13-18 19-24 224
Trucking 2 8 5 2 - 4
Automotive 9 16 10 2 - 7
Construction 4 2 7 - - 6
Agriculture - - 1 1 - -
Forestry - - 1 - - -

Weighted
Average

3.64
2.70
3.50
3.17
5.00

Weighted
Average

3.87
2.56
3.55
3.10
6.00

Weighted
Average

3.10
2.75
3.42
3.50
3.00
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COMPARISON OF NUMBER OF GRADUATES AND INDUSTRY TRAINING

Industry

Trucking
Automotive
Construction
Agriculture
Forestry

Industry

Trucking
Automotive
Construction
Agriculture
Forestry

Industry

Trucking
Automotive
Construction
Agriculture
Frrestry

No. of Grads
in Industry

117
101
73
19
6

WITH

TOTALS (ALL GRADS)

No. of

Courses

96
152
72
24
3

Courses per
Grad Ratio

0.82
1.50
0.99
1.26
0.50

OUT ADDITIONAL DEGREES

No. of Grads
in Industry

84
31
49
16

4

WITH ADDITIONAL DEGREES

No. of

Courses

63
39
45
18

2

No. of Grads
in Industry

33
70
24
3
2

No. of

Courses

33
113
27
5

1

Courses per
Grad Ratio

0.75
1.25
0.92
1.13
0.50

Courses per
Grad Ratio

1.00
l1.61
1.13
2.00
0.50
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TYPES OF INDUSTRY TRAINING GRADUATES RECEIVED

Without Wizh
Add'l Degree Add’'l Degree
Total No. Grads No. Grads

Training Course Trained Trained Trained
Product Training 74 39 35
Diesel Engines 57 40 17
Electrical 24 11 13
Transport Refrigeration 16 13 3
Transmissions 15 7 8
Fuel Injection 14 9 5
Computerized Fuel Systems 12 3 9
Service Mgt Related 12 1 11
Electronic Fuel Injection 11 1 10
Hydraulics 11 9 2
Management 11 1 10
Automatic Transmissions 10 2 8
Drive Trains ] 7 2
Air Conditioners 8 4 4
Brakes 7 4 3
Customer Relations 7 - 4
Fuel Systems 7 3 4
Computers (P.C. use) 6 1 5
Gas Engines 6 2 4
Warranty 6 2 4
Engine Diagnosis 5 2 3
Parts 5 3 2
Troubleshooting 5 2 3
Emissions 4 2 2
Failure Analysis 4 3 1
Front Wheel Drives 4 - 4
Fuel Injection Pumps 4 3 1
Powershift Transmissions 4 4 -
Flight Training 3 - 3
Front End Alignment 3 3 -
Hydrostatic Transmissions 3 2 1
Steering Systems 3 1 2
Technical Training 3 - 3
Welder Maintenance 3 3 -

Totals 376 187 189

*Only those courses having three or more responses were included in
this table. The total number is greater than the number of students
responding because several attended more than one training course.
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ALPHA LISTING OF FACTORY SCHOOLS ATTENDED

BU JO A TY FACTORY SCHOOLS

=EEESS=E=REss 2+ 3 3t + I 3+ttt 3 2 32 2 st 3t + ++ 3 1 3 1+t 11 T3 2ttt ittt A4 243 111
02 04 y 03 Air Conditioning & Heating
02 04 y 03 Air Conditioning & Heating
01 01n Air ConditioNing c.ececcceeccnccccescsssesessss (Ryder school)
02 10 vy 03 Air ConditioNiBg ceececeeccrecccccenncnneecseesss (automotive)
01 01n Air Conditioning eceecececcccccccaceasssccseacsesss (Chrysler)
08 01 n Alr ConditioNing ccececcvecccccscrnonccvccnsacsssscacscss (GM)
01 02 n Air Conditioning SEIVICE .ceeecccrecrcceacnscensesssss (Mazda)
01 01 y 01 Air Conditioning Systems ....ccceceeceeccacacecsses (CCOT; GM)
01 02n Automatic Transmissions ......... (GM 440-T4 trans. & update)
04 07 y 05 Automatic Transmissions ............ (automotive; 700 R4, GM)
01 03 n Automatic TransmisSSiONS ..ceeessceceesessas (GMC / Chevrolet)
01 03 y 03 Automatic TransmisSSionS .c.eeceesececscsesss. (truck; Allison)
02 04 y 03 Automatic TransmisSSiODS .eccecscecncssssscssscs.s (Automotive)
02 04 y 03 Automatic TransSmiSSionS ...vecevececcccacscsasss {BUtomotive)
02 04 y 05 Automatic TransSmiSSIiONS .eveececcssscscceasssasas (Butomotive)
02 04 y 03 Automatic TransmisSions ...ceeceecescasccceceess. fautomotive)
02 05 y 03 Automatic TransmiSSIiONS .ecesvececosasscscasecos (automotive)
02 05 y 03 Automatic Transmissions ..... creseevneenneas ee... (automotive)
02 05 y 03 Body & Paint
01 03 y 03 Body & Paint ....... seesesssssaesss (paint school; Chevrolet)
01 01 n Brakes ...ccceee (truck; Hydro Max & Hydro Boost,Navistar IH)
08 01 n Brakes ....... ceesreanes eeess (B.D. truck; Ford-Orling-Lucas)
01 05 y 03 Brakes ...... cecccescasccas «ss. (automotive; Teves anti-lock)
07 01 n Brakes ..... tececcsscsvescsevscsrsscssscsesss (truck; Bendix)
02 04 y 03 Brakes .c.eeesecenses Gieeasesecsscsncescenanans ««. (hydraulic)
23 07 y 03 Brakes....... ceeesessssssssess (adjustments; Crawler Tractors)
08 03 n Brakes..... teescserssssssensrssanss (@alr brake valves; Sealco)
32 05 n Certified Mechanic Program ..eceeeeceecnns eess (Ford Tractor)
01 01 n Computer Controlled Fuel Systems .....cceeevvnanes (gas; GM)
08 01 y 01 Computer Controlled Fuel Systems ........ (gas, fundamentals)
01 05 n Computer Controlled Fuel Systems ........... (gas; Chevrolet)
08 01 y 01 Computer Controlled Fuel Systems ............ (gas; advanced)
04 01 n Computer Controlled Fuel Systems .....cceeeeceeees.. (gas, GM)
01 01 y 01 Computer Controlled Fuel Systems ......c.ceu.. ee... (gas, GM)
02 04 y 03 Computer Controlled Fuel Systems ......ccceecvncncnccnes (gas)
02 04 y 05 Computer Controlled Fuel SystemS ...ceveeercrevonnnanas (gas)
02 04 y 03 Computer Controlled Fuel Systems .....ccvcenveveccnnnns (gas)
02 04 y 03 Computer Controlled Fuel Systems .....ccscevvevcccnnens (gas)
04 07 y 05 Computer Controlled Fuel Systems ....... cesseanns eeses. (gas)
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ALPHA LISTING OF FACTORY SCHOOLS ATTENDED

IN BUJO A TY FACTORY SCHOOLS

19 02 32 y 01 Computer Controlled Systenms

05 34 01 n Conmputers

02 02 04 v 03 COMPULErS cveveeveesecess. (SOftware usage; specific systems)
02 02 04 v 03 COmPULerS .c.cvveecocen vessesss (information systems; general)
02 02 04 ¥y 03 COMPULEIS ceveevvcccesacvecaneanessencsaness (bDasic operation)
02 02 10 v 03 Computers .....eceeae cescesccccens ceeesse.. (data processing)
02 01 03 y 03 Computers ..... teseeesscessccssscessascevecss (administration)
03 43 01 n Construction Mechanic School ..i.vevvreeccennnans (U.S. Navy)
03 23 13 y 07 Crane Operators School ..c.cceecececcccnscencess (P & H Crane)
02 02 04 y 03 Cruise Control

05 10 01 n Cruise Control ...... ceereceennae ceenee (heavy truck; Bendix)
02 01 26 y 03 Customer Relations ...... (effective speaking; Dale Carnegie)
03 02 04 y 03 Customer Relations ...... (salesmanship training; John Deere)
02 02 04 y 05 Customer Relations ....... (effective listening school; Ford)
02 01 26 y 03 Customer Relations ...... ... (human relations; Dale Carnegie)
02 02 04 y 03 Customer RelationsS ....ceeeecocss {anger diffusion; I.A.N.A.)
02 02 04 y 03 Customer Relations ........ cesesessecensenn (owner relations)
02 01 18 y 03 Customer Relations .....c.ccevevcececceee.es. (Sales training)
0301 01n Diesel Engines

01 0201n Diesel Engines ...... (overhaul & tune-up; series 53 Detroit)
150101 n Diesel Engines .......... (Detroit, model 53,71,& 92 schools)
03 0118 n Diesel Engines ........... (troubleshooting; CAT 3208 & 3406)
031002 n Diesel Engines ....ceeecee. (troubleshooting; Cummins school)
05 01 01 n Diesel Engines ........ eee.. (6.9 liter glow plug system; IH)
0501 01n Diesel Engines ......cceeeu.e (basic 6.9 liter; Navistar IH)
05 08 02 n Diesel Engines .....ceece0.... (in frame inspection; Cummins)
05 04 02 n Diesel Engines .e.cceevecens .. (overhaul program; Cummins NT)
05 01 18 y 03 Diesel Engines ....cceeceee..... (Overhaul series 53; Detroit)
05 31 07 n Diesel Engines ....evveceeee... (Overhaul series 71; Detroit)
05 01 01 n Diesel Engines .....ccecseess.. (troubleshooting; Cummins NH)
02 01 03 y 03 Diesel Engines .....ceeeveeeee.. (Series 72,92 & 53; Detroit)
02 02 04 y 03 Diesel Engines «eeeececscecssce.. (5.7 liter advanced course)
05 03 08 y 04 Diesel Engines ...... cesccscsssss (series 92; Detroit Diesel)
05 07 01 y 01 Diesel Engines ...cceccecceccncne .. (rebuild; Detroit Diesel)
02 02 10 n Diesel ERQINES ....eevcecocceccseess (5.7 liter advanced; GM)
0501 01n Diesel Engines ve..ecececesssesessssss (Overhaul DT-360 NA; IH)
030103 n Diesel ENQines .....ccececeeceeesss. (repair; Detroit Diesel)
05 07 01 y 07 Diesel ENQINeS .v.eeevevecscacconcncs (overhaul 855; Cummins)
02 0204 n Diesel ENQGiRES .e..ceecececececassess (OVverhaul; Cummins NTC)
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APPENDIX XXIII

LISTING OF FACTORY SCHOOLS ATTENDED

FACTORY SCHOOLS

34
01
01
01
01
10
08
01
04
07
01
31
01
02
02
02
01
02
01
02
01
01
02
01
03
02
01
02
01
06
11
01
01
01
02
02
07
14
02

02
01
01
01
05
01
02
03
01
01
01
01
28
05
04
04
01
10
01
04
05
01
04
01
08
01
03
05
01
02
01
02
03
02
27
05
01
13
04

N I R N e R EREEEEEE

03

01

01
05
03

01
01

05

04

03

03

07

03

Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel

Engines c.ceicecececccccccsccass (855 rebuild; Cummins)
ENginesS ccceccecccscscccsansseces (Cummins NOW program)
ENgines .c.cveecccecsscccesesess (rebuild; Cummins NH)
Engines .....ceccvccvccccescssss (rebuild; Cummins NH)
Engines cccvececececcccesccescess (OVerhaul; CAT 3406)
ENQINeS ccevvecosccccscscsnsessss (Series 71; Detroit)
ENQiNeS cccceevcececsccccsasaneeas (Overhaul; Cummins)
Engines ...ccecevccercscessceceses. {OVverhaul; Cummins)
ENQineS ccceeveccccssscescconceeces (rebuild; Cummins)
Engines ..eveececcccsrccececessesss (rebuild; Cummins)
ERgines .ceeieececsccccoscacoccsnss. (rebuild; Cunmmins)

ENQiNeS cvceececcecscsocscacocnssss (rebuild; Cummins)
Engines ..ccecevecoccccscsacnscessess (Detroit Diesel)
Engines ..veeceeeececececocccceonssas (Detroit Diesel)
Engines ..... escececcesescecnssssss.s (Detroit Diesel)
Engines ..c.vcen.. teesecesccscresecess (6.2 liter; GM)
Engines ....ccecevncaces csassee eeeeese (6.2 liter; GM)
Engines ........ secesessssssssessscses (6.2 liter; GM)

ENGiNeS ceceicecescerevassccosveonseones (6.2 liter; GM)
ENgines ....ececeeccensccecccnccosnsaes (9.0 liter; IH)
ERgines cciveeecceccacccsncccesccesass (L=10; Cumnins)
ENgiNeS cveevesevercencsosaccsnsanssesss (Cummins 903)
ENQINeS cveeesnssctsscecscacscscccscsesas (CAT school)
ENQinesS .vveesrcececssoscasccensancesaess (DT 360; IH)
ERQINES cccecececcnncaconans teeeceann eeess (DT 466; IH)
ENQiNesS ..cevececcccrcoossnnssncescnenosss (IH School)
ENQiNeS .vveeveccccencscsaseccnnnnccaronsss (CAT 3208)
ENgineS .cvceveeececcreccttneacscencaeanseasss (Cummins)
ENQgineS ..c.cieeeenccscanccocecenansanssosss (Cummins)
ENQINES cvvvececceocccconcccannansncencnneess (Cummins)
ENQINeS cvvveecvecconssnctscasoanccnnsonnnss (Cummins)
ENGINeS .cvvevevesocennessvsssassenssnnnseoess (CUDMIRS)
ENQINES cecececccnccccscnveacacscnconncennensass (Deutz)
ENGINeS vvvvrinevscceoscascsonsocnsncessaeanesss (White)
ERgiNeS tiveievecerccrcsrscaccssccsnsacsassasceass (Case)
ERQiNeS ..veveccccaccnasossessosccancsscasseenes (CAT)
Trucks ......... (International Correspondence School)

Drive Trains .ceceececcccccccosossncsceesssse (Ryder program)
Drive Trains ...cieeceeccsceasnccanseasceacsssseses (general)
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ALPHA LISTING OF FACTORY SCHOOLS ATTENDED

INBU JOATY FACTORY SCHOOLS

02 01 03 n Drive Trains ......... (vibration diagnosis; GMC / Chevrolet)
030101ln Drive Trains «.cceceeeeccvecesssss (drive line vibrations; GM)
02 02 04 y 03 Drive Trains ..veeeecececccescsasss (differentials; front end)
020210 n Drive Trains ..... cevsessesescsesessss (truck axles; Rockwell)
01 02 27 n Drive Trains ...... seeseccsscsesee-sae (Crawvler power trains)
323205n Drive Trails ceecerevececccoccvecssesssssses (truck; Oshkosh)
02 0201 n Drive Trains ..cceeeess seeecssescescnsssssssensss (IH School)
02 02 05 y 03 Driveability

02 02 04 y 03 Driveability .......... (automotive; with gas fuel injection)
05 01 01 y 01 Electrical

05 14 13 n Electrical & Carburation .......cceeeeeee-.... (Ryder program)
05 07 01 y 07 Electrical .. (troubleshooting; alternator & starter systems)
05 08 02 n Electrical ....... (start & charge system diagnosis & repair)
05 07 01 n Electrical ........ (starter & alternator systems; A.C.Delco)
02 02 10 n Electrical ceeeveveeeeesnceesseesso (theory & basic circuits)
02 02 04 y 03 Electrical cvcveerencannn weesevssaas (direct ignition system)
05 30 01 n Electrical ..vecevecennons veseesess. {repair; GM Tech Center)
04 01 01 n Electrical c.ceececvcacceans tecessessses (Valley Engineering)
05 30 01 n Electrical ..ieveeeceeceacassecenensasess (A.C. Delco school)
0201 03n Electrical ..eeecevnencens cecvasoves ceeveses (GMC / Chevrolet)
02 02 04 y 03 Electrical c.iveeeveecncecoscsvnanesnseessss (several courses)
05 03 08 y 04 Electrical ..cvvveencennnens essessssssasess (Starter seminar)
02 02 04 y 03 Electrical .......... teseccesssasccnsssesssss.. (meter usage)
03 0101ln Electrical ..cvieeeeieeecacsecnaccccnsasaneenanaes (EMS, CAT)
02 02 04 y 03 Electrical Diagnosis

02 02 04 y 05 Electrical Diagnosis

02 02 04 y 03 Electrical Diagnosis

02 02 05 y 03 Electrical Systems

19 02 32 y 01 Electrical Systems

02 02 04 y 05 Electrical SYStemMS .cececececcccsesvensossoesaccsseess (FOrd)
02 0201n Electrical SYStemS .ceeeeecocevccccossoassccossses (IH School)
02 02 04 v 03 Electrical SYStemS c.vcececevceccesvoransansascscasass (truck)
32 32 05n Electrical Troubleshooting ....cccceceesee. (trucks; Oshkosh)
02 02 04 y 03 Electronic Engine Controls ...eceeececcecesccsccersacess (gas)
05 34 01n Electronic Fuel Injection

05 08 01 y 03 Electronic Fuel Injection

05 08 01 y 01 Electronic Fuel Injection ....cecse..... (gas; advanced port)
02 02 04 y 03 Electronic Fuel Injection ...ceecoveececcceeccnccacssss (gas)
02 02 04 y 05 Electronic Fuel Injection ...ceceeseccecsccccacceccass. (gas)
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ALPHA LISTING OF FACTORY SCHOOLS ATTENDED

IN BU JO A TY : FACTORY SCHOOLS
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02 02 04 y 03 Electronic Fuel Injection ...ccecececcsnceccccscccsssss (gas)
02 02 04 y 03 Electronic Fuel Injection ..ccecececceccencccsccsseesss (gas)
02 02 05 y 03 Electronic Fuel Injection .cccceeecccacrcccnsccsccssess (gas)
02 01 01 y 03 Electronic Fuel Systems ......... (oxygen feedback; Chrysler)
02 31 07 y 01 Electronic Fuel SYStemS .ccccececccccacccccccnscess (gas; GM)
05 03 08 y 04 Electronic Ignition SystemS ...cceeceecscecsesee (Prestolite)
02 02 05 y 03 Electronic Ignition SYStems ...ceccececcccescoscccacess (gas)
05 08 01 y 01 ElectrONiCS .cveevcecscvecscsesseasses (Specialized training)
02 02 04 y 03 EleCtIONiCS ceeeeeeecccencacassacesccsssansssess (Specialized)
05 08 01 y 03 Emission Control Systems

02 02 04 y 03 Emissions & Fuel

05 10 01 n Emissions .cecevevveccceseeces.. (medium & heavy truck; Ford)
02 01 02 n Emissions Update ....ceivcesececsvanscassvescnsnacsass (Mazda)
0301 01n Engine Diagnostics

05 01 01 y 01 Engine Performance ..eeeeeccecesscccevsecassass (gas, GM 250)
02 02 04 y 03 Engine Performance ......... Creeesecenne ceenane ceeaenns (gas)
02 02 04 y 03 Engine Service ......c.. ceetrtsencana ceeescsecernoennns (gas)
05 01 01 n Engines ...eeceevcoceccanee eesessss {rebuild; Jasper Engines)
0301 01n Failure Analysis

0301 01n Failure Analysis

03 01 01 y 02 Failure Analysis ....... teevecscscscecenssesssss (CAT school)
03 0101n Failure Analysis ....... cesesnecenasne cesescsnce ceseeces {CAT)
05 08 03 n Fifth Wheels ....... Ceeesscscsetsenerenns ees+. (Holland Hitch)
17 43 39 y 03 Flight Training Schools ........... teeecaveann .. (U.S5. Navy)
17 43 39 y 05 Flight Training Schools ....cccevececccacesasesse (U.S5.M.C.)
17 43 05 y 03 Flight Training Schools, Helicopter .............. (U.S.M.C.)
05 01 02 n Front End Alignment ..... (C-111 for trucks & busses; Hunter)
02 47 49 n Front End Alignment ......... {computerized automotive, Bear)
0231 01n Front End Alignment .....co0ecevuuee ... {service school; Kmart)
02 02 04 y 03 Front wheel Drive & Drive Lines

02 02 04 y 03 Front Wheel Drive .......... (180 C transmission & transaxle)
19 02 32 y 01 Front Wheel Drive .......... (transaxles; automatic & manual)
02 02 04 y 05 Front Wheel Drive .....ccevevecesacasesse. (transaxle update)
05 01 01 n Fuel Injection ......... (troubleshooting; DT-466 engine; IH)
02 31 01 n Fuel Injection ...cceceevee.... (gas advanced, GM Tech Center)
03 01 01n Fuel Injectioh ..c.ecvceeeccanse.... (diesel; pump & governor)
01 10 22 n Fuel Injection ceeeeececesveaccenesss. (troubleshooting; CAT)
03 0101n Fuel Injection ...eeecoceceacscansecnasas (pumps; CAT 3406 B)
02 0101n Fuel INjection cceveececcveccncsassvseecenes. (gas, Chrysler)
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ALPHA LISTING OF FACTORY SCHOOLS ATTENDED

JOATY FACTORY SCHOOLS

13 n Fuel Injection c.eceeeeevcececseancenseasnssss (Ryder progranm)
02 n Fuel INnJjection eceeeeevecsccocoscasnnasassensssss (VOolkswagon)
01 vy 01 Fuel InJection ceveeeeeceescacsascccnccsncnesasss (gas; port)
08 y 03 Fuel INJECLiON c.veeecocsccrsvccnocvcscssossenrseasss (Renault)
07 y 03 Fuel Injection ...... Geeeesscsesecscessassessasanesse (diesel)
04 y 03 Fuel INJection c.ceeeevecescccrascosnccssnnesscscassess (gas)
03 n Fuel Injection Pump Rebuild .......... (diesel; Standyne DB2)
04 y 03 Fuel Injection Pumps ............. (repair; Roosa Master DB2)
01 n Fuel Injection PUMPS ceevvevcsccsccencasne esesess (small bore)
01 n Fuel Injection Systems ............ (diesel, CAT 3306 & 3208)
10 y 03 Fuel Injection SYStemS c.cececectococons ceeetessenanens (gas)
03 n Fuel Injectors ........... {(diesel; Detroit Diesel unit inj.)
01 n Fuel Pump ...... teeesseseacecanens creeeeaen .. (diesel, scroll)
05 y 03 Fuel System Diagnosis 2 ...... ceescsersnnensans .... (CAT 3406)
05 y 03 Fuel System Diagnosis 3 ..... ceceeracececatecanns (CAT 3406B)
0l n Fuel Systems ....... (diesel; rebuild & calibration, Cummins)
01 y 02 Fuel Systems ......... (diesel, CAT backhoe / Perkins engine)
01ln Fuel Systems ....... cesees (gas, Mikuni carburator; Chrysler)
02 n Fuel Systems ....ccceceee eeeessesss (Diesel; Cummins progranm)
01 y 02 Fuel Systenms ...ooeeeose cecesenssssss. {diesel, CAT B series)
05 y 03 Gas Engines ........ (Quad 4 mechanical & electrical systens)
01 y 02 Gas Engines ........ ceesea (Briggs & Stratton specifications)
01 vy 02 Gas Engines .....ceeeceeess eeeees. (Wisconsin specifications)
Cln Gas Engines ......... cessessessessesessss (Briggs & Stratton)
10 n Gas ENgines ...ceveseccenoeccecsecncscnass (3.8 liter M.F.I.)
04 y 03 Gas ENQINES cievrverccccosecoscccsoscssecescocasssses (LEPALr)
07 y 03 Hydraulics

07 n Hydraulics

01 n Hydraulics ............ (Pressure sensing, load compensating)
0ln Hydraulics ....eccee.... {pressure sensing flow compensating)
05 n Hydraulics .cccevecececececeesesasss (Great Lakes Hydraulics)
01 n HydrauliCsS ...ccvcecocececccaacesenanssss (Valley Engineering)
07 n HYQraulics .ceecececorvceccencannsassssacssss--s (JOhn Deere)
01l n HYAraulics ceeeesecescescccocssenscsencesaanansse (€XCavator)
27 n HYdraulicCs veuveceeceececcesacesansosseasssssssseess (Crawlers)
02 y 03 Bydraulics .e.ceeveecececcessscancacsscscasesssanesas (Vickers)
01 n HYdraulics .ceeeveeeeesecccccescssosnessssnssescnsnassss (dOZer)
05 y 03 Hydrostatic Loader .....ccceceeesess... (diagnosis & service)

n

Hydrostatic Transmissions .....sce....... (diagnosis; Bobcat)
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ALPHA LISTING OF FACTORY SCHOOLS ATTENDED

FACTORY SCHOOLS

09
02
17
02
02
02
02
02
02
02
03
02
02
02
03
31
02
02
02
01
05
05
11
03
03
03
03
02
03
03
30
03
02
03
05
03
03
29
01

02
02
43
02
02
02
02
02
01
02
02
01
01
02
02
01
02
01
01
01
10
01
18
01
01
01
01
02
01
01
01
02
02
01
10
01
01
30
01

01
04
01
04
04
04
04
04
03
04
04
18
18
04
01
41
04
28
28
06
28
01
02
13
01
01
01
04
13
13
03
04
04
01
01
28
01
01
01

n
) §
n
y
b 4
y
4
Y
n
4
y
y
4
y
Y
n
Y
n
n
4
n
Y
Y
n
n
n
n
Y
n
n
n
Y
Y
n
n
Y
n
n
n

05

03
03
03
05
03

03
03
03
03
03
05

05

03

01
03

03

03
03

01

Hydrostatic Transmissions ....cceceeeeveccescesso (John Deere)
Independent Channel School ...ccvceevccssccccccceesees (Ford)
Light Armored Technician School ....ccceccececesee. {military)
Management ..cccececscccccscecesss (parts zone manager school)

Managenment
Management
Management

eesssesasccsesssseases (ZONe manager school; Ford)
eeesssscsssscssssesssss {ZONe manager school:; BMW)
tescssessssssssssssassscss (time management; Ford)

Management .....ccecccescsccsssscsssss (interpersonal skills)

Management
Management
Management
Managenment
Management
Management
01l Exploration EQUipP cceeeecse

teeececsseccssannnsssesssssssssss (time management)
teeesssascsssscsssassnancanssses (time management)

(GMC / Chevrolet)

(financial)
tesssssecsccccssssssssscssanasss (personnel)
tescsscecssassscesssssesesss (Business)
(DMT & Vibro 2 schools; T.I.)

0il Exploration Equip .......... (vibrator mechanic training)

Parts & Service School
Parts Catalog SChool ...ceeecencnscecsancosnonsces

(dealer; Ford)
(basic use)

Parts Inventory School .......... (Reynolds & Renolds Inv. 2)
Parts Training .

Parts Training ....cceeeoeececcoces

Pneumatics

Power Generation ....cceeeececse .e

eeesssncessssss (DPARTS ordering; John Deere)

(counterman; Freightliner)

(GM Electromotive Divison)

Powershift Transmissions
Powershift Transmissions

Powershift Transmissions ...
Powershift Transmissions

Product
Product
Product
Product
Product
Product
Product
Product
Product
Product
Product
Product

Training
Training
Training
Training
Training
Training
Training
Training
Training
Training
Training
Training

(control systems)
(basic)

LA AL A R L I I R I I A A A N

ceessssscesssessssss (hydraulic excavators)
cessassessssansesasssssss (CONcrete pavers)
. (fork 1lift; SRC control electric circuits)
«+... (cutting edge & blade school; Bucyrus)
«..... (several courses; GM Training Center)
ceeseses (Rollers, Planer, & Grader schools)
eesesess. (fork lift school; Crown Electric)
cecessess. {air compressors; Ingersoll-Rand)
cesveecans (EL-300 hydraulic excavator; CAT)
cesessssses (combine repair; allis Chalmers)
(combine service training; Gehl)

®eess0ees e
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APPENDIX XXITI

ALPHA LISTING OF FACTORY SCHOOLS ATTENDED

INBUJORATY FACTORY SCHOOLS

0510 01 n Product Training ........... {redi-mix truck school; Oshkosh)
29 30 01 n Product Training ........... {(tractor repair; Allis Chalmers)
02 02 04 y 03 Product Training ........... (various technical schools; BMW)
02 02 04 y 03 Product Training ............ (several courses; GM Tng. Ctr.)
05 01 18 y 03 Product Training ............ {(truck rear axles; Spicer/Dana)
030101n Product Training .......... .+« {all vwheel drive graders; CAT)
28 01 28 n Product Training ......... «es. (commercial turf mowers; Toro)
02 02 04 y 03 Product Training ............. {new car conditioniny service)
05 02 10 n Product Training .c.eveceneass (several service programs; GM)
05 01 01 n Product Training ....ceceevese . (fork lift electrical; Clark)
02 02 05 y 03 Product Training ...ccecececceces (several courses; GM Tng Ctr)
03 01 28 y 03 Product Training ....cccveenvene {(Toyota Industrial Equipment)
03 02 01 y 05 Product Training ......... «.... (various schools, Fiat-Allis)
02 02 05 y 03 Product Training ..... cecceneans (various courses, Chevrolet)
28 01 28 n Product Training ...eeeees. cecens (golf cart school; Cushman)
01 01 03 y 01 Product Training ...eeceeeecevs.. (service school; Versatile)
02 01 01 n Product Training ..... cesesccesss (several GM & Jeep schools)
0101 03n Product Training ....ececeeeeees. (skid-steer loader; Bobcat)
05 45 18 n Product Training ....seveeesee... (snowplow service; Western)
05 34 01 n Product Training ....ceccvee ..ee.. (aerial lift; High Ranger)
03 06 01 n Product Training ......... eeeeeess (aerial lift; High Ranger)
05 01 01 n Product Training e.eeeceee. eesecess (beginning manuals; Volvo)
02 01 03 y 03 Product Training ...ceeevees eseees (cams 1 school; Chevrolet)
02 01 03 y 03 Product Training ..eceeeeeseess... {(cams 2 school; Chevrolet)
030103 n Product Training ......cceceee.... (excavator repair; Insley)
05 07 02 n Product Training .ceeeeveeeces «e.. (in-house update training)
0301 01n Product Training ...ceeceeeececesses (416 & 428 backhoes; CAT)
01 10 01 n Product Training ....c.ecceeveve.... (combine training school)
02 02 04 y 03 Product training ..cceeeeeseesss... (pre-delivery inspection)
03 01 28 y 03 Product Training .....ecceeeeeees-s. (Detroit Diesel Allison)
0301 01n Product Training cc.cecvecocecoces ... {crane school; Gallion)
16 02 27 y 03 Product Training ....c.ecceeeseee-e.. (fork lift school; CAT)
01 01 03 ¥y 01 Product TrainiNg eceeeceecscceccsssss (service school; White)
03 01 03 n Product Training ..ceceeeeececesssess (trencher school; Case)
03 0101n Product TraiRing .eececeeceeseesesss.s faerial lift; Economy)
02 02 04 y 03 Product Training ..... eseessssssessses (NEW car conditioning)
02 02 10 y 03 Product Training ..... csesssssssssssss (Several seminars; GM)
28 32 05 n Product Training ....ceveeeeeeeeesesss (tractor school; Ford)
01 01 02 n Product Training ........ cecessesacssss (Corn planters; Gehl)
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ALPHA LISTING OF FACTORY SCHOOLS ATTENDED

INBUJOATY FACTORY SCHOOLS
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01 0227 n Product Training ..cccececececesceessss (excavators; Poclain)
02 34 02 y 01 Product Training ececcecececcceccesscees (IVeco 2 Van, Diesel)
02 01 26 y 03 Product TrailiNg eeecccccssceacasecscsssss (New Car Highlights)
30 01 05 n Product Training cececeecesccecseccesess (NEW equipment prep)
01 01 03 y 01 Product TraininNg ccecesccccccccssscsaecss (S€rvice school; IH)
01 01 06 y 03 Product TrailiNg .cceceeccccccesccesess--« (fOrage harvesters)
0301 01n Product Training .cccecececcscesccccessees (aerial 1lift; JLG)
03 01 13 n Product Training .ceccceceveccecccvesssess (Paving equipment)
020102 n Product Training ccceceeececccncccceeesaa.s (NEw RX-7; Mazda)
05 01 01 y 01 Product Training ....cececceecceccesceseecss (S=15 pickup; GM)
01 01 06 y 03 Product Training ...ceveecccecencecncessessse (Square balers)
03 01 01 y 02 Product Training ....ecveceeeeeeccesccecasees (Tangquay LL228)
01 02 27 n Product Training ..... esesssceesssescsvesssss (Wheel loaders)
0110 01 n Product Training ceeevececcsccesscscesceasssee (baler School)
03 01 28 y 03 Product Training .ccevececcecscorcacsearsasesss (Eaton-Fuller)
03 02 05 n Product Training .....c.c.eveee. cessossessvsees (Freightliner)
03 01 28 y 03 Product Training .ceeeeecececas essssesccssss-sass (John Deere)
05 08 02 y 03 Product Training .cceeceevecceeesscsoncoscananes (John Deere)
01 02 27 n Product TraiNing ceeeececececcccscescassasesassss (trenchers)
03 01 28 y 03 Product Training ....... creeeenense cecessecnes cenoes ( J.C.B.)
03 01 28 y 03 Product Training ........ ceessecescccsssssessssscs. (Hitachi)
03 01 28 y 03 Product Training .vc.... creesssesessscessecssscessses (Komatsu)
02 01 05 y 03 Product Training ...cceeeeee teeesenenesceanesoaneanns (Buick)
03 01 01 y 01 Pumps «.ececee Ceceasecnens (Rough Rider oil field fluid pumps)
02 01 26 y 03 Service Advising ........ escesssessesee {(video Tape programs)
02 01 05 y 03 Service Advisor School

0201 05n Service Advisor School .....cc.... eecesssssssssss (Chevrolet)
02 02 04 y 03 Service Advisor Training

09 20 17 y 03 Service Management ............ «++.. (shop management; Midas)
02 02 04 y 03 Service Management ...ceeececcecerascscccanonacns {GM School)
02 01 03 y 03 Service Management ....ececeececcncens ceeecseseracnan (basic)
02 01 03 y 03 Service Manager School .....cccievienceeceneeeess (Chevrolet)
02 01 03 y 03 Service Managers Seminar ....ccceceeeececsece-ssss (Chrysler)
09 20 17 y 03 Service SaleS .cceevevccncnscnsoncscocnnssanes ... (Firestone)
02 02 04 y 03 Service Zone Manager

02 02 04 y 05 Service Zone Manager School .....eceeevececeacnncnsas. (Ford)
10 10 01 n Special Equipment .....cecccccecrecnscnans seeesseans ... (IHC)
02 01 03 n Statistical Problem Solving

02 0103 n Statistical Process Control
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ALPHA LISTING OF FACTORY SCHOOLS ATTENDED

INBUJOATY FACTORY SCHOOLS
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02 02 04 y 03 Steering & Suspension Systems

02 02 04 y 03 Steering Systenms

05 04 05 n Steering Systems .......... (Ross power steering; TRW school)
17 43 01 y 02 Tank & Tow Vehicles Schools .ecccevess.. {(several, U.S. Army)
02 01 03 y 03 Tech 1 SChOOl ccceveevecvacniosnnnnnsneansacsasss (Chevrolet)
02 02 05 y 05 Technical SemiNar .....ccecececcccsevscscscsssccacscacss (GM)
02 02 04 y 05 Technical Training c.eceeevecvcocncncccrsscanse (basic; Ford)
05 08 02 n Tire Maintenance ....cceceecesccscscssacsccsscsseassass (Ryder)
05 02 04 y 04 Transmission RepPair ....eeeeeecccensscessss.. {truck; Fuller)
03 01 18 n Transmissions ...ecceccees «... (troubleshooting & rebuilding)
05 03 08 y 04 TransmissSionsS ..eceeececescnscseescessss (D speed recall; IH)
02 02 04 y 03 Transmissions ce.ceeeencenens eeeeseesse. (automotive; manual)
02 02 04 y 03 Transmissions ..... teecesesessseassessss (automotive; repair)
02 02 04 y 05 Transmissions ........ ceeesseccsscssenses (5 speed overdrive)
02 02 10 n Transmissions ...ceeeeees crecicesesenasenes .. (truck; Fuller)
05 02 04 y 01 Transmissions ...ccevevens tessecssssssess.sass (truck; Fuller)
05 08 02 n Transmissions ...ceecees eessessessssascasssss (truck; Fuller)
05 01 01 n TransSmiSSiONS .eeiececccosssscnscassesansssas (truck; Fuller)
03 23 06 y 01 TransmiSSIONS ceeeveececeenssonsccenssensessass (truck; Fuller)
05 03 08 y 04 Transmissions ...ececece. cesane eesscesssssces (truck; Fuller)
05 04 05 n TranSmisSSionS .eceecevcecncsccncansassnssesas (truck; Fuller)
02 02 10 n Transmissions ....ccceeee secessseassesssssssss (truck; Eaton)
05 08 01 n Transmissions eeceeeacees Ceceteertsasenacenann (truck; Eaton)
05 08 01 y 03 Transport Refrigeration

05 08 03 n Transport Refrigeration .....ccceveeeceence... {(Thermo King)
05 08 03 n Transport Refrigeration .ieeecececesececeseceasssss (Carrier)
0501 01n Transport Refrigeration & Electrical .......... (Thermo King)
05 34 02 y 03 Transport Refrigeration & Electrical .......... (Thermo King)
01 10 22 n Transport Refrigeration ...... (troubleshooting; Thermo King)
02 3402 n Transport Refrigeration .....ecceeeeee.. (basic, Thermo King)
05 03 08 y 04 Transport Refrigeration ......ceveseeeses... (basic training)
0501 01n Transport Refrigeration ....cecceeeseeccesses. (Ryder school)
05 1001 n Transport Refrigeration .....ceecceceeseecess.. (Thermo King)
05 08 01 n Transport Refrigeration .....ceecccceesececeee.. (Thermo King)
05 07 01 n Transport Refrigeration .....ceeecceeesecesss.. (Thermo King)
05 30 01 n Transport Refrigeration .....ceceecceeesescsso. (Thermo King)
05 30 01 n Transport Refrigeration ....cceccevsvecveeccessaea. (Carrier)
05 01 01 n Transport Refrigeration ......c.ccceeceecesnceasees. (Carrier)
05 08 02 n Transport Refrigeration ......cccececeeeececcssasesss (Ryder)
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ALPHA LISTING OF FACTORY SCHOOLS ATTENDED

INBUJOATY FACTORY SCHOOLS
=== g a2 D e e P Y s s D e ]
053001 n Trim RepPair t.ceccecccescsccceaccensnsesasss (GM Tech Center)
02 0103n Troubleshooting .......... (automatic transmissions; Allison) -
05 08 02 y 03 TroubleshOOtiNg .ccecececcaseccscssessncss (€ngines, Cummins)
05 08 02 y 03 TroubleshoOting ccccececcersccessssccessessses (€Ngines, CAT)
02 02 04 ¥ 03 TroubleshoOtiNg ..cecececccsceccssascaccsansnseess (€lectrical)
01 02 01 n Troubleshooting Busses ... (All systems, company owned units)
02 02 04 y 03 Truck Driving School ....ccieenscesncoscaccencnsssasss (Ryder)
02 02 05 y 03 Turbocharging ..ceeceececcecscnscesescccccccvccnnenees. (gas)
05 01 01 n Vehicle Engineering 1 ....cccceveeecnccceesas.o (Ryder school)
02 01 03 y 03 Warranty & Policy
02 01 05 y 03 Warranty Administration ............ (Detroit Diesel Allison)
02 01 26 y 03 warranty Administration ....ccccevevnenrceancanessss (Nissan)
07 01 03 n Warranty Administration .......ccccicevvevcccncceneee. (Ford)
05 08 02 n Warranty Classes ......... ceesesncann cecsscnnans eses. (Ryder)
05 08 01 y 03 Warranty Procedures
02 02 04 y 03 Water Leak Detection
02 02 05 y 03 Water Leaks
19 04 01 n Welder Maintenance School ....... .+ (Miller,Lincoln & Hobard)
19 04 01 n Welder Maintenance School ......ceveveeee. (Cyclomatic, Inc.)
0301 01n Welder Troubleshooting & Repair ...cceeeec.. cevenee .. {Hobart)
02 02 04 y 03 Wind Noise

Y

02 02 05 03 Wind Noise
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In - Industry Codes
01 Agriculture
02 Automotive
03 Construction
04 Forestry
05 Trucking
06 Generator Sets
07 Marine
09 Other
10 0il and Gas
11 Railroad
12 Retail Store
13 Communications
15 Engines
16 Power Plant
Bu - Business Codes
01 Retail Distributor
02 Manufacturer
03 Educational Inst.
04 Specialty Shop
06 Utilities Co.
07 Trucking
08 Rental Leasing
09 Wholesale Nursery
10 User Shop
11 Busses
12 1Insurance
14 Moving and Rigging
15 §state of Michigan
16 0il and Gas
17 Coal Mining
18

Railroad

17
18
19
20
22
23
24
25
27
28
29
30
31
32

19
20
23
27
30
31
32
34
35
36
37
39
43
45
47
48

* Numbers missing in the numerical
consolidation.

Military

Defense

Maintenance (Plant)
Secondary Education
Hydraulics
Industrial Forklifts
Welding

Lawn and Garden
Motorcycles

Golf and Turf Distributor
City Water Supply
Forklifts
Woodworking Plant
Skiing Resort

Telephone Co.
Consultant
Contractor
Aero Space
Municipality
Independent Repair Shop
Recreational Facility
Fleet Operation

Tool and Die

Technical Publications
Advertising Agency
Industrial Pump Dist.
Military

Parts and Service Sales
Print Shop

Package Delivery Service

sequence indicates previous

138

{Long Distance)
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APPENDIX XXIV (CONTINUED)

CODES FOR ANALYZING RECOMMENDATIONS AND COMMENTS

Job Codes

01 Service Technician 23 Bus Safety Inspector
02 Sshop Foreman 26 Service Advisor

03 sService Manager 27 Engineer

04 Factory Serv.- Rep. 28 Parts Manager
05 Middle Management 29 Plant Maint. (Millwright)
06 Top Mgt (Not owner) 30 Warranty

07 Business Owner 32 Electronics Technician
08 Instructor 33 Die Polisher

09 Other 34 Student

10 Engineering Tech. 35 Pilot

12 Claims Rep. 41 Factory Worker (general)

13 Driver/Equip. Oper. 43 Derrick Hand
14 Mech. Cert. Analyst 45 Radar Technician

l6 ©Satelite Tech. 49 Press Helper

17 Fiscal Analyst 50 Microwave Sys. Technician
18 Sales 51 Mining Technician

19 Const. Estimator 53 Die Maker

22 Farmer

* Numbers missing in the numerical sequence indicates previous
consolidation.

Ty

Type Additional Degree Code

-- Blank - no additional degrees
01 Auto Service

02 Auto Machine

03 AHM (AHT)

04 Trade Technical Teaching

05 Business

06 Engineering

07 Other



140

APPENDIX XXV

TYPE OF SCHOOLS OFFERED BY TRUCKING INDUSTRY

Without with
Add'l Degrees Add'l Degrees

Total No. No. Grads No. Grads
Training Course Grads Trained . Trained Trained

Diesel Engines 23 ‘ 15
Transport Refrigeration 14 11
Product Training 11
Electrical

Transmissions

Brakes

Air Conditioning
Computerized Fuel Systems
Electronic Fuel Injection
Fuel Injection

Emissions

Engine Diagnosis

Fuel Systems
Troubleshooting

Warranty

Computers (P.C. use)
Drive Trains

Front End Alignment
Hydraulics

Parts

Steering Systems

N b o OV o
IR, P RPF DO DWW Wwoo

PR R EREDDODODDDWWWWES oo
[ o V)

R I S R O O N T SR T

33

O
o0
O
w

Totals



APPENDIX XXVI

TYPE OF SCHOOLS OFFERED BY AUTOMOTIVE INDUSTRY
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Without With
Total Add'l Degree Add'l Degree
No. Grads No. Grads No. Grads
Training Course Trained Trained Trained
Product Training 17 2 15
Diesel Engines 12 7 5
Electrical 12 3 5
Automatic Transmissions 10 2 8
Management 10 1 S
Service Management Related 10 1 9
Computerized Fuel Systems 8 3 5
Electronic Fuel Injection 8 - 8
Customer Relations 6 - 6
Fuel Injection 6 3 3
Air Conditioning 5 2 3
Computers (P.C. use) 5 - 5
Drive Trains 5 3 2
Gas Engines 5 1 4
Trasnmissions 5 2 3
Front Wheel Drive 3 - 3
Parts 3 2 1
Technical Training 3 - 3
Warranty 3 - 3
Brakes 2 - 2
Emissions 2 1 1
Engine Diagnosis 2 - 2
Front End Alignment 2 2 -
Fuel Injection Pumps 2 1 1
Steering Systems 2 - 2
Troubleshooting 2 1 1
Fuel Systems 1 1 -
Transport Refrigeration 1 1 -
Totals 152 39 113



TYPE OF SCHOOLS OFFERED BY CONSTRUCTION INDUSTRY

APPENDIX XXVII
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Without With
Total Add'l Degree Add'l Degree
No. Grads No. Grads No. Grads

Training Course Trained Trained Trained
Product Training 25 14 11
Diesel Engines 13 9 4
Hydraulics 6 5 1
Failure 2nalysis 4 3 1
Fuel Injection 4 3 1
Fuel Systems 4 - 4
Powershift Transmissions 4 4 -
Fuel Injection Pumps 2 2 -
Transmissions 2 1 1
Brakes 1 - 1
Customer Relations 1 - 1
Drive Trains 1 1 -
Electrical 1 1 -
Engine Diagnosis 1 1 -
Hydrostatic Transmissions 1 - 1l
Management 1 - 1
Welder Maintenance 1 1 -
Total 72 45 27
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TYPE OF SCHOOLS OFFERED BY AG. AND FORESTRY INDUSTRIES

AGRICULTURE
Without With
Total Add'l Degrees Add'l Degrees

No. Grads No. Grads No. Grads
Training Course Trained Trained Trained
Product Training 13 8 5
Diesel Engines 4 4 -
Drive Trains 1 1 -
Fuel Injection 1 1 -
BHydraulics 1 1 -
Hydrostatic Transmissions 1 1 -
Parts 1 - 1
Transport Refrigeration 1 1 -
Troubleshooting 1 1 -

Totals 24 18 6
FORESTRY
Without With
Total Add'l Degrees Add'l Degrees

No. Grads No. Grads No. Grads
Training Course Trained Trained Trained
Hydraulics 2 1l 1
Electrical 1 1

Totals 3 2 1
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INDUSTRY FIT TO SURVEY TASK INVENTORY

TSKS

Lir Brakes 1-Shooting
Bydranlic Brakes Y-Shooting
Rebuild Najor Brake Components
Turn Brake Drums or Rotors

1/C §ys T-Shooting

1/C Coaponent Rebuild

Diesel Eogipe Overhaul
Gasoline Bogine Overbaul

LP Gas Engine Overhaul

Diff. Come Point Setting
Rebuild Planetary Bubs
Carbeuration Sys. T-Shooting
Carbeurator Overhaul

Diesel Inj. Sys. ?-Shooting
Diesel Inj. Clean & Setting
Diesel Inj. Puap Overhaul
Diesel Inj. Puap Calibration
Blectronic Puel Ioj. Service
Blectrical Lighting ?-Shooting
Blec. Start & Charge T-Shoot
Electrical Ignition T-Shooting
Blec. Coaputer Control ?-Shoot
Gen./Alternator Rebuild
Starter Rebuild

Blectronic Ignition Systeas
Ignition Sys. Scope Analysis
Fydraulics ¥-Shooting
Bydraulics Component Rebuild
Kanual Trapsaission Rebuild
lutonatic/P.§. Trans. 7-Shoot
Automatic/P.S. Trans. Rebuild
Bydrostatic Traps. ?-Shoot
Eydrostatic Trans. Rebuild
Suspension Sys. Alignment
Suspension Sys. Rebuild

Pront Axle Rebuild

Pin & Bush Track Systeas

T0TALS (SUN)

SOTALS (AVG)

i

1.20
1.7
1.3
35
1.85
30
.10
1.45

.35
.65
1.10
1.95
1.8%
.2
1.5§

.35

20

.50
.50
.50
2.10
A8
1.20
1.10

10
.30
2.0%
1.55
1.40
1.10
1.45

.50
.80
.80
.]o
41.50

1.20

(ALL RECORDS)

U0

N
1.4
49
1.1
1.40
.61
16
1.26
By
.35
A0
1.40
1.1
.95
.50
.30
]
1.41
1.62

CONS?. [PORBSTRY

1.51
1.83
.61
.52
N
3
1.95

1.8

1.3
A1
.50
A1

1.43

1.50
.oo
.67

1.67
43

1.00

.3

1.4
33
.00
.33

.4

3.00

rBY

1.00

1.17

1.50

1.00
By

2.50

.50
.61
.‘7
33

.17
4

1.1

1.97

1.00

1.50

$5.17
1.22

0TBER

A
A
0
A5
J1
.4
A8
09
2
32
A0
.90
48

- 1.08
.62
35
J
8
1.1
1.4
1.1
R 1
.65
A
NF]
3
1.3
1.1
.58
.68
A1
.65
.51
8
.55
.58
BY

.75

87

0¥

1.1§
9.01
1.1
L.u
6.50
an
9.29
1.45
1.3
3.5
5.64
1.5
6.02
10.47
6.91
.07
.n
3.51
13.09
13.58
10.43
5.69
5.11
5.00
5.41
.40
10.82
9.2§
6.34
6.35
4.4
5.29
3.46
5.87
6.49
5.19
.01

3.1
6.29

144

v

1.36
1.50
1.2
.55
1.10
36
1.5%
1.1
a2
59
A
1.26
LU
1.1
1.1§
.35
30
.59
IR
.26
LU
.95
A5
43
R

1.80
1.5%
1.04
1.06
Nl
48
.58
9
1.08
91
.61

n.a
1.09
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APPENDIX XXX

DISTRIBUTION OF GRADUATES BY ADDITIONAL DEGREES

No. of % of Total
Degrees Earned Graduates Graduates
Heavy Equipment Associates Only 213 58.2
Additional Degrees
Associates (Second)
Auto Service 31 8.5
Auto Machine 9 2.5
Business 3 0.8
Engineering 1 0.3
Other 12 3.3
Total 56
Associates (Second & Third)
Auto Service & Auto Machine 3 0.8
Bachelors
AHM (AHT) 88 24.0
Business 10 2.7
Teaching 10 2.7
Engineering 3 0.8
Total 111
Masters

Business . 1 0.3
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JOBS HELD BY GRADUATES WITH ADDITIONAL ASSOC. DEGREES

Second Associates

Auto Auto

Job Service Machine Business Engineer Other
Service Technician 15 5 1 - 3
Sheop Foreman 2 - - - 1
Service Manager 1 - - - -
Factory Serv. Rep. 3 1 1 - 1
Middle Management 1 - 1 - -
Top Management 1 - - - 1
Business Owner 4 - - - 3
Instructor - 1 - - -
Other 4 2 - 1 3

Totals 31 9 3 1 12

Third Asscociates
Auto

Job Machine*
Service Technician 1
Business Owner 2

*All three of these Heavy Equipment Graduates also
earned a second associates degree in Auto Service.
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JOBS HELD BY GRADUATES WITH ADVANCED DEGREES

Job

Service Technician

Shop Foreman

Service Manager

Factory Service Rep.

Middle Management

Top Management

Owner

Instructor

Sales

Service Advisor

Engineering Technician

Engineer

Parts Manager

Claims Representative

Driver/Equip. Operator

Mechanic Certification
Analyst

Fiscal Analyst

Bus Safety Inspector

Warranty

Die Polisher

Pilot

Other

AHM (AHT)

- N

B RPNV UUTOOR WD WD OO W

R o R Y SR

Bachelors
Education

3 2

!
-

(.S I
Ll S I |

Business

Engineering

Totals

Warranty Supervisor

oo
o)

10 10

Masters
Business*

1

*Graduate also earned a Bachelors Degree in Business and
is presently pursuing a Degree in Law.
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INDUSTRIES EMPLOYING GRADUATES WITH ADDITIONAL ASSOCIATES DEGREES

Second Associates

Auto Auto

Industry Service Machine Business Engineering Other
Agriculture 1 - - - 1
Automotive 10 4 1 1 3
Construction 4 2 1 - 4
Forestry 1 - - - 1

rucking 12 2 - - 1
Marine 1 - - - 1
Other 2 1 1 - b
Totals 31 9 3 1 12

Third Associates

Auto
Industry Machine*
Automotive 2
Ceonstruction 1

*A11l three of these Heavy Equipment Graduates also
earned a second Associates Degree in Auto Service.
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INDUSTRIES EMPLOYING GRADUATES WITH ADVANCED DEGREES

Bachelors
Industry AHM (AHT) Teaching Business Engineering
Agriculture 1 - - -
Automotive 52 1 5 1
Construction 10 2 1 1
Forestry 1 - - -
Trucking 14 5 - -
0il and Gas - - 2 -
Railroad 1 - - -
Engines - - - 1
Powerplant 1 - - -
Military 2 1 1 -
Defense 1 - - -
Maintenance (Plant) 1 - 1 -
Lawn and Garden 1 - - -
Other 3 1 - -
Totals 88 10 10 3

Masters

Industry Business*
Automotive 1l

*Graduate also earned a Bachelors Degree in Business
and is presently pursuing a Degree in Law.
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INDUSTRY FIT TO SURVEY TASK INVENTORY

(WITH NO ADDITIONAL DEGREES)

TASKS

dir Brakes ?-Shooting
Hydraulie Brakes ?-Shooting
Rebuild Najor Brake Coaponents
furn Brake Drums or Rotors

3/C Sys 1-Shooting

3/C Component Rebuild

Diesel Bngine Overbaul
Gasoline Engine Overhaul

LP Gas Engine Overhaul

Diff. Cone Point Setting
Rebuild Planetary Bubs
Carbeuration Sys. 7-Shooting
Carbeurator Overbaul

Diesel Inj. Sys. T-Shooting
Diesel Inj. Clean & Setting
Diesel Inj. Puap Overhaul
Piesel Inj. Pump Calibration
Blectropic Puel Inj. Service
Electrical Lighting T-Shooting
Blec. Start & Charge T-Shoot
Electrical Ignition T-Shooting
Elec. Coaputer Contrel T-Shoot
Gen./Alternator Rebuild
Starter Rebuild

Blectronic Ignition Systeas
Ignition Sys. Scope Analysis
Eydraulics 7-Shooting
Bydraulics Component Rebuild
¥apual Transaission Rebuild
Jutomatic/P.S. Trans. ?-Shoot
Autoaatic/P.S. Trans, Rebuild
Bydrostatic frans. ¥-Shoot
Bydrostatic Trans. Rebuild
Suspension Sys. Alignaent
Suspension Sys. Rebuild

Pront Axle Rebuild

Pip & Bush Track Systeas

TOTALS (SUK)

T0TALS [AVG)

o6

1.24
1.76
1.29
J8
1.1
35
.12
1.

2
.76
1.1¢
1.88
1.8
3.35
1.1

.29

i
.06
1.5
2.5)
.12
35
1.29
1,18

16
.08
.41
PR
1.1
1.5
1.19
1.5

82

.53

.59

88

.39

.70
1.2

AUT0

.63
1.50
1.10
1.19
1.5

.50

91
1.06

Y]

Jl

.26
1.82
1.09

91

O

.25

A8
1.16
1.8
1.78
1.50
1.66

18

02
1.41
1.06

Rl

.56

.69

.41

A7

.16

A3
1.2
1.19

A1

.08

.51

CONST. PORBSTRY

1.67
1.1
1.8)
.53
A1
Y]
3.00
1.30
18
1.15
1.81
1.36
1.13
.11
1.2
.53
.55
21
2.5)
.62
1.7
19
M1
4
49
.30
2.68
.51
1.4
1,10
1.7
1.5
1.00
.57
S
1.15
1.26

01.55
1.39

1.75
2.00
1.25
.35
1]
.00
1.5
1.25
.00
.50
1.7§
.50
15
3.25
1,75
.50
.00
.35
.75
3.00
.28
a5
1.75
1.25
.15
.00
.50
.50
.50
15
.50
1.00
.15
1.75
3.00
1.25
1.7§

44.50
1.20

nuck

.41
1.0
n
15
1.0
A9
1.66
1.18
38
.55
39
1.2
R}
1.99
1.1
.28
)
.S
3.61
1.5
1.1
1
36
R
1.06
A2
1.41
46
1.1
18
35
A
¥}
1.61
1.85
1.58
.30

38,56
1.04

0TaER

41
R
B}
S
A3
30
42
1.00
.29
RE
A6
1.00
1.00
1.11
.56
32
.28
28
1.29
1.68
1.17
15
.61
35
J0
35
1.61
1.26
48
15
.69
.65
A
.61
10
M
35

26.60
n

.5
.46
8.16
34
6.57
1.9
1.42
1.61
1.0
3.00
5.5
1.41
6.11
10.88
6.72
.1
1.64
2.56
13.55
3.1
10.56
5.0
5.70
0“1
5.57
2.19
11.55
9.81
5.9)
6.32
051
5.3
3.3
§.29
1.21
§.41
o

235.42
6.36

150

VG

1.8
1.58
1.36
.57
1.10
33
1.9
1.2
A3
R 1)
.98
.U
1.12
1.8
1.12
.36
¥ ]
43
2.36
.1%
1.7
M
.95
80
9
A7
1.93
1.65
.99
1.05
.16
A9
.56
1.05
1.1
1.07
.61

3.2
1.06



APPENDIX XXXVI

INDUSTRY FIT TO SURVEY TASK INVENTORY

TASES

ir Brakes 1-Shooting
Bydraulic Brakes T-Shooting
Kebuild Najor Brake Components
Turn Brake Drums or Rotors
A/C Sys 1-Shooting

A/C Ceaponent Rebuild

Diese] Engine Overhaul
Gasoline Engine Overhaul

L? Gas Ezgine Overhaul

Diff. Cone Point Setting
kebuild Planetary Hubs
Carbeuration Sys. T-Shooting
Carbeurator Overkaul

Diesel Inj. Sys. T-Shooting
Diesel Inj. Clean & Setting
Diesel Inj. Pusp Overhaul
Diesel Inj. Pump Calibration
Blectropic Fuel Inj. Service
Electrical Lighting T-Shooting
Elec. Start & Charge ?-Shoot
Electrical Ignition ?-Shooting
Blec. Computer Control T-Shoot
Gen./Alternator Rebuild
Starter Rebuild

Blectronic Ignition Systems
Ignition Sys. Scope Analysis
Bydraulics 7-Shooting
Eydravlics Component Rebuild
¥anual Transaission Rebuild
Automatic/P.S. Trams. I-Shoot
Autonatic/P.§. Trans. Rebuild
Bydrostatic Trans. ?-Shoot
Bydrostatic Traps. Rebuild
Suspension Sys. Alignment
Suspension Sys. Rebuild

Froot Axle Rebuild

Pin & Bush Track Systems

T0ALS (SUN)

TCTALS 1AVG)

(WITH ADDITIONAL DEGREES)

A6

1.00
1.3
1.3
.66
.50
.00
.00
1.66
.00
.00
.66
.1}
2.00
1.66
.66
.00
.00
.00
.3
.3
2.00
1.00
.66
.66
.66
3]
1.66
1.3}
.66
.66
.66
1.00
1.00
00
1.00
A3
.3

9]

AUT0

A2
1.3
.40
1.1
1.3
.87
67
1.35
.09
.36
A6
1.40
1.14
95
58
Ry
.28
1.5
1.51
1.66
11
1.68
48
4
1.7
1.20
12
A8
1.00
1.29
.98
21
2
117
1.00
N
2

3.9

92

CORST. FORBSTRY

1.1
L2
1.2
50
.59
.38
1.86
.41
.50
.85
1.3
1.1
.90
n
1.3
.50
.68
A0
1.68
.00
1.54
1.1
6]
B
J
.09
1.1
1.78
.17
1.1
1.1
1.00
N
.63
)
1.00
1.6]

39.35
1.08

2.00
2.00
1.50

.00
1.00

.50
.00
2.00

.00
1.00
1.50
1.50
1.50
2.50
.00

.00

00

.50
3.00
3.00
3.00
3.00
1.50
.00
1.50
.50
.50
2.50
1.00

.50

00
1.2
1.00

.00
1.00
1.00
1.00

8.7
1.2

TRUCK

.09
1.29
1.1
.67
1.1
.61
2.09
1.06
Al
.87
A6
.12
90
.
1.19
A5
S
43
2.4
.45
1.64
1.16
64
At
1.08
A2
1.3
8§
1.48
1.2
40
35
81
1.54
1.79
1.54
A8

1.8

1.1

0%BER

g5
& H
.60
30
.30
A5
1]
.55
30
.25
.30
40
15
.95
0
A0
A0
A5
1.3%
1.10
1.08

SuN

> OD A s = OO ~d
e« o o e a

Wt o B B € am
R~ OB WD B> @n

Al
8.09
1.30
3.1
8]
§.28
1.18

10.05
6.49
1.61
1.90
L)

12.3%

12.54
9.9¢4
1.9
5.01
5.1%
6.31
.40
9.36
1.92
6.01
5.5¢
1.9
.52
3.30
€1
(.96
5.65
.88

321.59

5.99
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AVG

L
L
1.2
.59
)
.39
1.5¢
1.35
¥t
.52
81
1.38
1.20
1.68
1.08
.38
B Y]
.63
2.06
2.09
1.66
1.2
4
.86
1.0%
Al
1.56
1.3
1.00
93
.66
15
.55
40
4
St
.65

36.97

1.00



IN

Advanced Degrees ......e.cccs..... (Ferris needs to offer MBA)

02
05
05
05
03
03
02
05
05
03
09
03
05
05
02
03
01
05
05
05
05
05
05
05
05
05
05
05
05
05
02
05
05
01
63
05
05
01
02

BU

01
01
01
01
23
23
02
01
01
31
02
10
01
34
02
02
10
01
08
01
07
10
07
01
08
07
30
10
1
07
01
31
01
10
01
11
08
01
02

JoO

26
18
18
30
05
05
08
01
01
07
27
02
01
02
01
27
22
01
01
01
01
01
01
02
02
01
01
28
07
03
02
07
01
01
13
01
01
01
04

A

Yy
b 4
y
Y
b 4
Y
y
n
n
n
n
n
n
n
n
Y
n
n
n
Y
n
n
y
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
b 4

152

APPENDIX XXXVII

ALPHA LISTING OF RECOMMENDED CHANGES

TY

03
03
03
03
03
03
03

AHM
AHM
AHM
ABRM
AHM
AHM
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Rir
Air
Air
Air
03 Air

03

04

01

eeese. (very

CHANGES

e R S ST ERREEsERsnsss

few H.E. or Truck people respect AHM degree)

cecesescnsssses (DISCOURAGE HES students from taking AHM)
ceeeseveescsesesss (Drop Algebra 2 and add Business Math)
Program ..c..eceeeecesees... (mOre Data Prossesing Courses)
Program seececececseseseessso (Deed more cost accounting)
Progral ..ceeecssscescccscssscsssssss (highly recommended)

Conditioning
Conditioning
Conditioning
Conditioning
Conditioning
Conditioning
Conditioning
Conditioning
Conditioning
Conditioning
Conditioning
Conditioning
Conditioning
Conditioning
Conditioning
Conditioning
Conditioning
Conditioning
Conditioning
Conditioning
Conditioning
Conditioning
Conditioning
Conditioning
Conditioning
Conditioning
Conditioning
Conditioning
Conditioning
Conditioning
Conditioning
Conditioning

& Heating Systems

.eee.. (it's everywhere; ag, trucks & const)
seses.s (must be taken by trucking students)
ceeeseees (98% of our trucks are so equiped)
cesecesss (include a course on this subject)
eeseseses (should be included in curriculum)
cecessasss (75% Of our fleet is so equipped)
cecesscsesaess (Sshould be a required course)
{at least cover the basics)
ces (needs to be included)
ceescescssssscsssssensscsscsss (need to add)
Service
Service
Service
Service
Service
Systems
Systens
Systens
Systems
Systens
Systens
Systems
Systens

LI I IO N I I N N I I IR I Y

eeesse.. (800D to change due to EPA)

'EEEREENE XX E BN I B N B B B B A B A ) (need to add)
cesecccscsssssssssescsss (diagnosis)
(add)



02

03
01
03

05
03
03
01

01

"<'<335’J=’bbbb:’%ﬁbbb%%%%=‘<‘<i<’-":3=!:’bbb=!‘<b'<b=’b'<
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APPENDIX XXXVII

ALPHA LISTING OF RECOMMENDED CEANGES

CHANGES

ir Conditioning SYStemS ..ccecccececceccccccccaccaccsss (add)

Automatic
Automatic
Automatic
Automatic
Automatic
Automatic
Automatic
Automatic
Automatic
Automatic
Automatic
Automatic
Automatic
Automatic

Transmissions
Transmissions
Transmissions
Transmissions
Transnissions
Transmissions
Transmissions
Transmissions
Transmissions
Transmissions
Transmissions
Transmissions
Transmissions
Transmissions

. (trucks; at least service & adjust)
ceeossssss (should be a req'd course)
cessesssssses (We use many Allison's)
ceceessssescsssss (Deeds to be added)
cecccssseccsssssesseso (need more of)
(need to add)
cevesescssssssessassesnssss (rebuild)
ceecessscscscsssssscsssssscs (Dusses)
cecscessessassessescsscsesss (Dusses)
(truck)
(truck)
(truck)

®e s 060800000000 s0Esses

R R R R I N N I A AP S AP ST S A
2000900000000 sse0cescssssasso

000690 EL 0PI SSOCCSICOEOOSIOISIEOEOETDPBESEOITOOS

Basic Machining Practices
Basic Shop Practices .....ceecc.... (@ very IMPORTANT course)

Basic Shop Practices .....cceecescecceess (very useful class)

Basic Shop Practices .......... .

Blueprint
Blueprint

Reading
Reading

(EXCELLENT Class)

Blueprint Reading cc.ceceecccscessesss (€ngineering drawings)

Brake
Brake
Brake
Brake
Brake
Brake
Brake

Systems
Systens
Systems ....ccccceeascrcccscsasvoncnsvennnne
SYStEIS .cvevecccrcscsoccosssscvescasssnsasss (hydraulic)
Systems .
Systems
Systens

Brakes & Suspensions

Brakes
Brakes
Brakes
Brakes
Brakes
Brakes

$ 0660000000000 0PsSEPTERLIRNOOIOROEOITITES

@ P 0 0PN E P PCIPE0COSLSNIPTSINNCGRIOOSROIEOGTOETBSNEOTOES

6 0 5 0000000008080 000EPSPELIEPIGETIOIOSTOBROOPTOGEOTOCTE

cecsssesses.o (Anti-Lock; both air & hydraulic)
® 6 6 9 00 & D O O GG SO O C OO S9SN e LS (spend more time on)

(anti-skid)

(basics)
{air)
(air)

& Suspensions ....... (too much auto, need MORE truck)
eesssseso (cover in 5 wks, remainder on axle alignment)
eeeessssssss (air; course was far below college level)
eecsessssssss (less time on automotive hydraulic type)
cesecesesssssss (air; this area needs more attention!)
ceesscessssssssscss (Bir; include also all components)

Brakes ...cceoceeveeeess.es (repairs on trailers and tractors)

07 BrakesS .cecceeeecsccsssseses. (8ir; more hands-on experience)
03 BLAKES .cveeccescoccscoassanseesssss (automotive; ABS system)
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ALPHA LISTING OF RECOMMENDED CHANGES

INBUJOATY CHANGES

S e e e e Pt g 2 Tttt g 2y 4 4 R
02 01 06 ¥ 03 BrakesS .cceceecescccccccseasccasrsesss. (automotive; anti-lock)
02 02 04 ¥ 03 Brakes .ccececeensssscccecsccenessesss {automotive; anti-lock)
0511 01 n BrakesS ..cceeecececcsscscsceccesseasascsasss (air; for busses)
16 02 27 y 03 Cogeneratiol ...cececeveccacessnccesanseass (INnformation only)
02 02 05 y 03 Comebacks

02 01 18 y 03 Communication Skills

02 02 26 y 03 Connunication SKills ...ccceeeveeccaans ee.s. (oral & Written)
02 02 05 y 03 Communications

05 11 05 y 03 Communications ....ceecevees .e... (getting along with others)
02 01 05 y 03 Components ... (rebuilding major units is becoming very RARE)
09 02 27 n Conponents .....ceee..... (removal & installation on chassis)
05 31 07 n Components ............... (rebuilding; a thing of the PAST!)
02 31 07 y 01 Computer Controlled Fuel Systems

05 01 01 n Computer Controlled Fuel Systems (diesel; CAT, Cummins, DDA)
05 07 01 n Computer Controlled Fuel Systems .......... (diesel; all mfg)
050101n Computer Controlled Fuel Systems ....... ceeens (diesel & gas)
05 34 01 n Conputer Controlled Fuel SYStemS ....ccececeeecesse.. (diesel)
05 31 01 n Computer Controlled Fuel Systems ........ cesescsses. (diesel)
05 03 08 y 04 Computer Controlled Fuel SyStemS .cc.cceeveeeecee... (diesel)
05 01 01 n Computer Controlled Fuel Systems ...... cessacsesssss (diesel)
05 10 01 n Computer Controlled Fuel SysStemS ....ccceeceeeve.... (diesel)
02 01 26 y 03 Computer Controlled Fuel SyStemS ....cccececeeccescnees. (gaS)
05 07 01 n Computer Controlled Monitors & Sensors .. (shut-down systems)
05 31 07 n Computer Controlled Monitors & Sensors ........ .. (Kysor Sys)
05 07 01 n Computer Controlled Monitors & SensorS....c......... (trucks)
05 3001 n Computer Controlled Systems

19 02 32 y 01 Computer Controlled Systems

05 34 01 n Computer Controlled Systems

02 03 01 y 02 Computer Controlled Systems

05 11 01 n Computer Controlled Systems & Components

19 06 05 y 03 Computer Controlled Systems & Components

01 01 03 n Computer Controlled Systems & Components

05 03 08 y 04 Computer Controlled Systems ...... {(automatic trans; Allison)
020101ln Computer Controlled Systems ......... (diesel & const. equip)
02 01 01 y 01 Computer Controlled Systems ........... (electronic controls)
02 0201n Computer Controlled Systems ............ (electrical systenms)
03 02 01 y 05 Computer Controlled Systems ............ (electronic systens)
05 03 08 y 04 Computer controlled Systems ............. (air brake systems)
05 01 30 y 03 Computer Controlled Systems .............. (vehicle on board)
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ALPHA LISTING OF RECOMMENDED CHANGES

INBUJOATY CHANGES

S S TS R S S S S T S R e P R R R e R RER ST RS SRS
05 07 01 n Computer Controlled SystemS ....ccccceeececee.... {in general)
02 01 26 y 03 Computers .......... (now to use service information systems)
05 01 18 y 03 Computers .......... (software usage; more MS-DOS experience)
02 20 10 y 03 Computers ........... (use of PC's with various software pkg)
05 08 01 n Computers ............. (classes; to become familar with CRT)
02 02 04 y 05 Computers .c.ceccecee... (diagnosis equip. & data management)
02 02 04 y 03 Computers ....ccceceeees.. (classes; would be very benefical)
05 08 02 n COMPULELS veceevecsescessesss (Classes; needs to be included)
15 02 27 ¥ 06 COMPULELS .evcececcacecsscnsassss (USe Of personal computers)
02 01 05 n COMPULELS cecvevecccsccscesccasssss (Class on CRT operations)
05 08 02 n COMPULELS eecveececosesacsccsccsensessass (basic terminal usage)
02 02 26 ¥ 03 COMPULELS ccevcececacvcccscccnscencnsesssas (Word prossesing)
01 09 06 ¥ 07 COMPULELS .eevececcscscsccsscccccassncsasseass (Dasic skills)
06 30 01 n COMPULLYS .ecevevccencosesccesssnsccsssaesesss (Dasic skills)
02 03 08 ¥ 02 COMPULEIS c.cecevccnscnsacscnsscassssesseceess (bDasic skills)
02 01 18 ¥ 03 COMPULEEXS ccvevececcrccsacsonssoscesonssnansassss (knowledge)
02 01 06 y 03 COMPULErS cecevvececocann cedetecsecscaceccsacannan (cis\cise)
031002 n COMPULEIS civeeeecsccacsacsncnscssssasscesccsscesss (Classes)
02 02 26 y 03 Course ...(Structure of Retail; auto sales, parts, & service)
02 02 26 y 03 Course . (Structure of Manufacturers; auto sales,parts,serv.)
02 02 05 y 05 Course ..... (add; electrical course for additional hands-on)
02 02 04 y 03 Course ....... {Stress Management; should be part of progranm)
02 01 03 n Course ........ (add; a diagnostic or troubleshooting course)
02 02 04 v 03 Course c.eceeee (add; class to outline serv & sales rep jobs)
10 10 01 y 05 Course ...... ... (add; Fundamentals of Systematic Tbshooting)
05 10 01 n Course .......... (parts; crossing brg to brg & seal to seal)
02 02 04 v 03 Course .....c.... (With perferencing cars & warranty history)
05 01 02 n Course ........... (offer a class on DOT specs & regulations)
02 01 01 y 01 COUrSe c.vocceccasne (need advanced electrical systems course)
06 30 01 n Course ............. {add; air compressor maintenance course)
030118 nn COUISE ¢eveeeveesse.. (add; o0il analysis & failure prediction)
10 10 01 y 05 Course ....cesc...... (2add; Fundamentals of Computer Control)
05 31 07 n COUrSe .....cees..0.. (Optional; Setting Up A Small Business)
10 10 01 y 05 COUrSe ..eceeeececcecsocssss (add; Micro Electronics in H.E.)
02 02 04 ¥ 03 COUTSE c.cccececccnnccensnnseaaasssss (add; insurance course)
020801n Courses (teach basic principles; should never be compromised)
05 08 01 y 03 Courses (test questions should be essay from service manuals)
01 0103n Courses .. (hands-on work was very good, the more the better)
02 34 02 y 01 Courses .. (please continue to teach theory, the EKEY to diag)
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e e e et e ettt e s et e . et g s -

INBUJOATY CHANGES

02 02 05 y 03 Courses ... (stress the importance of a good grade point ave)
05 01 01 n Courses ... (stress the importance of good clean work habits)
02 01 03 y 03 Courses ..... (teach basics and relate to current technology)
05 08 01 y 03 Courses ....... (demand higher grades for program completion)
05 0101n Courses ........ (curriculum needs more hands on experiences)
030101ln Courses ........ (emphasize more off-road construction equip)
03 23 07n Courses ......... (as many as possible,need a very wide base)
03 01 02 y 02 Courses ...... ... (basic concepts & theory is very important)
01 10 22 n Courses .......... (encourage all to be involved in hands-on)
05 08 01 n Courses .......... (more emphasis on hands-on or internships)
02 02 04 y 03 Courses .......... (stress that students get fully certified)
05 34 01 n COUrses ..eeevevess {basics should be brief at the beginning)
05 01 01 y 01 Courses ........... (LESS classroom & MORE hands-on training)
05 04 02 n Courses .....oe. ... (teach to diagnose problems by listening)
01 0227n Courses ............ {continue to emphasize basic principles)
02 02 29 y 07 COUrSeS cveececeeeses (Strive to make education fun to learn)
05 04 03 y 03 Courses ..... veeeee... {continue to teach basic fundamentals)
05 01 01 n COUXSeS ..eveeeesese... (stress importance of basic concepts)
02 02 08 y 03 CouUrses ..ceceee. seeeess (@ll; stress clean & neat Shop Area)
03 01 02 y 02 COUISES svveccevecesseesss (Stress good work habits & ethics)
10 10 01 y 05 Courses ...... eesesessessss (Teach basic theory & principles)
05 01 01 y 01 CoUrsesS ....eeoeeeees «+ess. (you need to update your courses)
05 31 07 n COUTSES .vveeeosceneessssass (must teach theory of operation)
05 07 01 n COUrSeS ..evvverceceesssnssssss (need more hands-on training)
03 02 04 y 05 COULSES vcuviecnccccancarsonncencan ({keep teaching the basics)
05 34 02 ¥ 03 COULSES vivevecscrsvecossecscssncsosseecssneses (K€€p updated)
05 07 01 n Cruise COontrol SYStemS .c.ceecececcecrscecsosscsaseses (trucks)
05 31 07 n Cruise Control SYStemsS ....vcevcecerscccacnsvaconnns (trucks)
05 04 02 n Curriculum (too much automotive tng in HES program: USELESS!)
02 02 08 y 03 Curriculum .. (appearance of Technicians important for image)
02 02 05 y 01 Curriculum ..... (don't be dependent on local gravel company)
19 30 03 n Curriculum ..... (TOLD,"I'm over qualified under experinced")
0501 01n Curriculum ...... (divide into 3 parts; A¢, Trucks, or Const)
05 02 01 y 01 Curriculum ...... (split students into Ag, Trucks, or Const.)
01 02 27 n Curriculum ....... (tell students of opportunities out there)
020103n Curriculum .......... (designate Fuel Injection 1 to gas sys)
02 02 29 y 07 Curriculum .......... (update equipment & keep up with times)
02 02 05 y 01 Curriculum ............ (provide more school owned equipment)
09 23 29 n Curriculul ...ccecee.... (lacked in the skills to land a job)
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ALPHA LISTING OF RECOMMENDED CHANGES

07 DieSel ENQINES ..ccevecccccsccoscnconancnsanssssss (tUne-ups)
03 Driveability ........... (simulate problems by bugging equip)
03 Driveability ..c.ceeceeceeeces... (automotive; transmissions)
03 Driveability ccccecevcccccceceesas (Aautomotive; fuel systems)

Electrical ... (schematics; inform students not always right)
05 Electrical ........ (schematic reading; cover different mfg.)
04 Electrical ......... (diagnosis; on chassis with test equip.)
01 Electrical .......... (set up a complete truck lighting sys.)

02 02 53
02 02 04
02 01 05
02 01 05
19 30 01
03 02 04
02 02 09
05 02 01

INBUJOATY CHANGES
R S e S T e R E S S S s T s e R R S e R E R E eSS S
1930 03 n Curriculu® eccceecceec.ec.. (8ixth gtr should be co-op in field)
02 02 05 y 01 Curriculul ccecececeeesss (get rid of POLITICS in curriculum)
0501 01n Curriculul ...eececccceccs.. (allow for selective flexibility)
05 06 01 n Curriculum ...cceeveeeesecs.. (keep teaching the fundamentals)
09 23 29 n Curriculul ....ceecceccceeces... (gave me the skills to do job)
03 01 01 v 02 Curriculul .cceceecccescecessasces. (Should be 3 year course)
02 02 05 y 03 Customer Relationms
02 02 04 y 03 Customer Relations .. (should be taught to handle complaints)
17 43 01 y 02 Customer Relations ........... (public speaking fundamentals)
02 02 05 y 03 Customer Relations .....ccceeeeceeecse.. (Degotiation skills)
02 02 26 y 03 Customer Relations Skills
02 01 05 y 03 Diagnose Problems .......... (DO MORE and in much more depth)
05 08 02 n Diagnosis ........ (electronic engine controls; gas & diesel)
051001 n Diagnosis ......... (how to test without schools fancy equip)
010101ln Diagnosis .......... (need much more time spent in this area)
02 01 05 vy 03 Diagnostic Equipment .. (computerized; how to diagnosis with)
05 01 01 n Diagnostic Equipment ..... (electronic, Compu-Check; Cummins)
03 0101ln Diagnostic Equipment ........... (computerized; should cover)
05 31 01 n Diagnostic Equipment ..ccccevecsces eesseccses. (COmputerized)
23 23 05 n Diesel Engines
05 07 03 n Diesel Engines .. (repair; give option,in-depth/specific mfg)
0501 01n Diesel Engines ...... (rebuild; more work on popular engines)
05 01 18 y 03 Diesel Engines ......... (component locations better covered)
05 01 02 n Diesel Engines ......... (need to update; yours are obsolete)
07 31 07 n Diesel Engines .......... (fuel & crankcase press.;pyrometer)
05 15 23 y 03 Diesel Engines ........... (rebuild; at least 1 engine req'd)
05 31 07 n Diesel Engines ......cceceeeeeseeesc.. (variable step timing)
05 31 01 n Diesel Engines .c.cceeececccccccerscceesss (Shut-Down Systems)
07 31 07 n Diesel EnNgines ....ceceecsccecseacssases.s (turbo compounding)
02 02 01 n Diesel Engines ..cceeieentcececacceecnccesenesss (rebuilding)
01 0101n Diesel ENQINeS ceececceccocssenccocecascncseassnse (diagnosis)

Yy

Y

Y

b4

n

Y

Y

Y
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02 01 05 y 03 Electrical ..c.ecvvene (diagnosis; needs concentrated effort)
051001 n Electrical ............ (Let students wire a lighting system)
05 01 01 y 04 Electrical ..... eeesess (must develop more PRACTICAL courses)
05 08 01 n Electrical .¢ecoeeeecese. (schematic diagrams; teach to read)
10 10 02 y 05 Electrical .......ccc..... (require theory & troubleshooting)
02 02 04 y 03 Electrical .c.cceeceecccaceseses. (MOre emphysis on circuits)
04 0101n Electrical .i.iceveceesceecocsccocronanns {need more Hands-On)
01 01 03 y 01 Electrical ....ceeeeeeencescancscanensees (Schematic reading)
02 02 05 y 03 Electrical ..c.cceereceracncccnnnanonanne {schematic reading)
19 30 01 n Electrical ...cociveceeececocacccncacacas (schematic reading)
02 02 05 y 03 Electrical .c.ccvevecanennans e ceeenee (rectified motors)
02 02 04 y 05 Electrical ....eeceeveencccconconnances cesenenna . (diagnosis)
23 23 05 n Electrical Systems

030101n Electrical Systems

01 3101n Electrical Systems

05 07 01 n Electrical Systems ..... .... {(not enough time spent on these)
03 02 01 y 05 Electrical Systems .......... {nust be able to follow prints)
01 0101n Electrical Systems .......... (spend less time on generators)
05 07 01 y 07 Electrical Systems ...... .... (stress alternators & starters)
05 01 01 y 01 Electrical Systems ...ccvecevvenes (advanced, more hands-on!)
02 02 05 y 03 Electrical Systems ..eeveceenscces . (all should be STRESSED!)
05 01 01 y 01 Electrical Systems .....cccevceecnnss (basic, more hands-on!)
05 08 01 n Electrical Systems ........... ceneree (go into in more depth)
05 31 07 n Electrical Systems ......cce.. eesee.s (heater & air circuits)
05 08 01 n Electrical Systems ...ccecceceeesss.. (need to teach BASICS!)
02 3402n Electrical Systems ......cceceveees... {emphasize the BASICS)
02 02 08 y 03 Electrical Systems .....c.ccecaeeeesse. (needs to be expanded)
05 01 01n Electrical SystelS ....cevveecesescese.. (cOver float systems)
05 07 01 n Electrical Systems ......ecceveeevees... (digital dashboards)
03 02 01 y 05 Electrical Systems ....ccccecevessessesss (high voltage D.C.)
02 02 53 y 07 Electrical Systems ...c.cccevececcessess. (lights & starters)
05 31 07 n Electrical SYStemS ....ccceevceeeesceses. (need more overall)
05 34 01 n Electrical SYStemsS ..c..ceeeeevcecc-ssass. (heavy duty truck)
03 02 01 y 05 Electrical SYStemS .ecccevecececesecsrasssass (120 volts A.C.)
02 02 04 y 03 Electrical Systems .....ccccevevcccoesescess.. (more emphasis)
02 01 06 y 03 Electrical SYStemS .eceeeececsccacesccessse.. (mOre emphasis)
03 43 01 n Electrical Systems ...cececvrnncacaee eessses. (more emphasis)
01 01 01 n Electrical SYStemS ..cccceeeccccesassscnsassassss (diagnosis)
03 02 01 y 05 Electrical SYSteMS c.ceceeceessenncaccascsenanessss (3 phase)
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05 08 01 y 03 Electrical SystemS .......ceceecacescccnccsssaccsssss (MORE!)
05 07 01 n Electrical SYStemS ....cecececccccccccsccavsoscssacess (MORE)
01 09 06 y 07 Electrical Testing ........ (spend more time using equipment)
17 43 01 y 02 Electronic Controls

0501 01n Electronic Controls & Monitors

03 01 02 y 02 Electronic Controls & Monitors

05 08 01 n Electronic Controls & Monitors .... (diesel; instrumentation)
02 0210 n Electronic Controls & Monitors .......... (sensors & devices)
01 0201 n Electronic Controls ........... (powershift Trans; Twin Disc)
01 0201n Electronic Controls ....ceceeeces... (hydraulics; John Deere)
02 04 07 y 05 Electronic Controls ....cccceeceecee... (diagnosis, NOT theory)
05 34 02 y 03 Electronic Engine Controls ....... (diesel; on CAT & Cummins)
05 03 08 y 04 Electronic Engine Controls ......... (DDEC, PACE, & PEEK sys)
05 01 01 y 01 Electronic Engine Controls ........... (computerized; trucks)
05 31 07 n Electronic Engine Controls ...... eesecsesss {diesel; govenors)
05 08 02 y 03 Electronic Engine Controls .....ccececeeeeeee. (programmable)
01 10 03 n Electronic Engine Controls .....cceecececscececssss. (diesel)
0301 01n Electronic Engine CONtrols .....cccecececccccceesss.. (diesel)
05 07 01 n Electronic Engine Controls .....cececcccccccnnaneces (diesel)
15 01 02 n Electronic Engine Controls .......ccccevceccenceese.. (diesel)
05 08 01 n Electronic Engine Controls .....eececeeccecvecnccnns . (diesel)
02 02 09 y 04 Electronic Engine Controls ....c.ceveecevcessecscccasecss (gas)
03 01 05 y 03 Electronic Fuel Injection ..cceveevenanenn .... (rebuild; CAT)
05 11 01 y 01 Electronic Fuel Injection .eeeeecceceeccscaaceesasns... (busses)
05 11 01 n Electronic Fuel Injection ....... ceeecenannse ecesees. (busses)
17 43 01 n Electronic Fuel Injection .v.ceeecevcncccccecensas.. (diesel)
01 01 01 n Electronic Fuel Injection .....ceeveevceccnnonccesase (diesel)
07 31 07n Electronic Fuel Injection ..iecceeeecccececnceeesss. (diesel)
05 31 07 n Electronic Fuel Injection .......... tececessensess.. (diesel)
05 01 01n Electronic Fuel Injection ...eceveeececocecenaneea.s. (diesel)
310141 n Electronic Fuel Injection ..... esesecscvecne secsese. (diesel)
01 0201 n Electronic Fuel Injection ...eccveeecceocnccanoessasss (BOSCh)
02 02 04 y 03 Electronic Fuel Injection ...cccccevvenceccccccanccaasss (gas)
05 01 01 y 01 Electronic Fuel Injection Systems

05 34 01 n Electronic Fuel Injection Systems

02 02 10 y 03 Electronic Fuel Injection Systems .......... (gas; servicing)
15 02 27 y 06 Electronic Fuel Injector Diagnosis ........cc0ce.... (diesel)
15 02 27 y 06 Electronic Fuel Injector Repair ........eeeeeeee.... (diesel)
02 02 10 n Electronic Fuel Injectors ...c...... ... (gas; unit injectors)

APPENDIX XXXVII

159

ALPEA LISTING OF RECOMMENDED CHANGES



160

APPENDIX XXXVII

ALPHA LISTING OF RECOMMENDED CHANGES

INBUJORATY CHANGES

02 34 02 y 01 Electronic Fuel Systenms

05 01 30 y 03 Electronic Fuel Systems ........ (diesel; diagnosis & repair)
01 0201 n Electronic Fuel Systems .....cccceeceess.0.. (Detroit Diesel)
02 01 18 y 03 Electronic Fuel SYStemS ....cccevcesvcescsccacsass (CORtrols)
05 08 01 y 01 Electronic Fuel Systems .....ccceececocacccans cenens (diesel)
05 01 01 n Electronic Fuel SYStemS ..c.eveecesracecescecsessass (diesel)
03 31 07n Electronic Fuel Systems ....... P (- § T-1 13§
03 06 01 n Electronic Ignition SYStemS .cceccevcrcocscncessanccess (gas)
01 02 27 n Electronic Systems ........ .. (whats in black-box NOT NEEDED)
03 43 01 n Electronic Systems ....cccecsee... (theory & troubleshooting)
02 02 26 y 03 Electronic Systems ......... cecseccsescsnssenes .... {control)
02 31 07 y 01 Electronic Systems ..cceeveeeeean cecevecsnceanssse. (general)
05 07 01 n Electronics

020101n Electronics

03 0101n Electronics

0501 01n Electronics

05 11 01 n Electronics

0201 01n Electronics

05 30 01 n Electronics

05 11 01 n Electronics

02 01 18 vy 03 Electronics

02 02 04 y 03 Electronics

05 08 01 y 01 Electronics ..... (STRESS! everything is digital & computers)
03 01 01 y 01 Electronics ......... (electrical over hydraulics & air sys.)
02 02 27 y 03 Electronics ...... eees. (digital signal analysis for PM sys.)
02 01 03 n Electronics ....ecc0e-... (more has to be done in this area!)
05 08 02 n Electronics ....ccceev.... (more courses need to be included)
03 01 02 y 02 Electronics .ceeceeeecceeee.... {good understanding of basics)
02 02 10 n EleCtrONiCS ..eeevecevosecasencosnccsnsosesss (MOre emphasis)
02 02 04 vy 03 Electronics ..cvveceecccceecnccccncacesssnssnss (MOre emphasis)
03 01 01n Electronics ..ceeceecccoccscescsescsvsscassesasss (emphasize)
02 0201n Electronics c.oeeeceeersscevoscscnsecnscnsassssaaess (COmMPUteEr)
02 02 04 ¥ 03 EleCtronicCS .cevveceesvcevseccssscsncssccsscossessass (basics)
02 01 03 ¥ 03 EMiSS1ONS ceeecccesccsccoossncsassnccasscncncss . (gas engines)
19 06 05 y 03 Emissions Course

02 34 02n Engines .. (fundamentals very important; emphasize DIAGNOSIS)
05 01 01 y 01 Engines .. (you MUST get your rebuild proceedures ORGANIZED!)
05 03 08 y 04 Engines ........ (expand rebuilding:; Cummins 855 & CAT 3406B)
3001 05n Engines .....ccceccecccecea.ss (rebuilding; small industrial)
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05 01 18 y 03 Fuel Injection .......... (Delete Rebuilding! R & R in field)

INBUJOA TY CHANGES
R R S S S S S S S S S T s s s s S e N S S S S ST ER eSS E SRR
05 01 01 y 01 EnginesS ...cecececcocccccecscsessss (tune-up; setting Vv & I )
0231 01n ENJINES cecvevceeccccencsccaseacassssesess (tune-up; need more)
05 01 01 ¥ 01 ENQiNES cocecececcscacccacsasacansacsssesss (COOling systems)
02 0201 n EDGINeS .evveeeccccccenssenscsassssasssssss (rebuilding; gas)
01 3101 n ENQINES cevveeeecoccseccncavcsccsssasascsessss (diesel & gas)
03 01 01 v 02 ENQiNeS ceccececcosnocscsaccsansnccesssssesesass (rebuilding)
03 02 27 y 03 English
03 23 06 y 01 Equipment Operation ...ccceceeesccesccceseccscsecess (basics)
05 02 01 n Facult¥ ....ccceeeec.... (Sshould be attending factory schools)
05 02 01 n Faculty ...ceveeeecececsesess. (are NOT keeping up with today!)
01 0101n Failure RAnalysis
02 02 26 y 03 Failure Analysis
05 04 02 n Failure Analysis
01 1001 n Failure AnalysiS ..ccceeeceeeccecnss.. (Need more on engines)
05 08 01 n Fifth Wheels ....cveeecnneee tesecteesscccnnann (knowledge of)
05 07 01 n Final Drives .... (drivetrain & engine angles are important!)
05 02 01 n Final Drives .... (more emphasis on maint. & less on rebuild)
05 01 01 y 01 Final Drives ..... {expand knowledge in steering clutch area)
05 07 01 n Final Drives ....... (tear down wastes time,it's a specialty)
02 3402 n Final Drives ........ (only basics, NO rebuilding components)
05 01 01 y 01 Final Drives ....... .. (cover more on inboard planetary sets)
05 02 01 n Final Drives ......... {(eng & trans setup to democ clutch adj)
03 31 07 n Final Drives ......... (more crawler steering & final drives)
05 04 05 n Final Drives .......... (differentials; need more class time)
05 01 01 n Final Drives ....c.e..... (farm tractor drives; NONE taught!)
03 30 01 y 04 Final Drives .e.ccceceeee... (clutch work:; need more hands-on)
05 08 02 y 03 Final Drives .....ceees-.... (need to include power dividers)
05 01 01 n Final Drives .eceeececccscesscess (On-Job-Training was lacking)
05 10 01 n Final Drives .cevecceceeee ceececccrsecccnas ... (differentials)
051001 n Final Drives ....... cecsessesssesscasssasssssssess (Clutches)
0508 01 n First Aid ........ secesesssasesssss (should be a requirement)
05 34 02 n Front end Ali-ament (truck; front & rear axles; coav & lazer)
01 31 01 n Fuel Injection
01 09 06 y 07 Fuel Injection .... (pump & injectors; MORE diag,LESS repair)
03 3001n Fuel Injection ..... .. (punp & injector repair; LESS Time on)
05 01 01 n Fuel Injection ........ (class was good,need more tbshooting)
02 01 03 n Fuel Injection ........ (gas; more emphasis on port & T-body)
05 10 28 n Fuel Injection ........ (pump & injector rebuild; NOT NEEDED)
Y
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030101n Fuel Injection .......... (too much time spent in this area!)
05 07 01 n Fuel Injection ....vevne. eeeese.. (diesel, should cover more)
05 01 01 vy 01 Fuel Injection ..cveveeveecescenncnanns (needs to be updated)
05 04 05 n Fuel Injection .cveeececoecsccsescannconevosns . (Big Business)
05 01 01 n Fuel Injection ....... cecenanes creviensaens ... (we need LESS)
05 01 01 y 01 Fuel INJectOrS ceeeeerecoscenoocsnsecscasssss (STC Injectors)
02 0201 n Fuel Systems
030101n Fuel Systens
02 34 02 n Fuel Systems ........ ee.oe. (keep BASIC, dont't need overhaul)
05 31 01 n Fuel SYStems .vecieeecccnceacoanccanvonnes (diesel; Mack Truck)
3001 05 n Fuel SYStedsS ...ceeeeeccecencosoranoanense (L.P. gas systems)
05 31 07 n Fuel SYStemsS ..eivieveveconcaccasanacanane (L.P. gas systems)
300103 n Fuel SYStemS .vueevenvcencencns Ceeteenanen (L.P. gas systenms)
03 31 07 n Fuel SYSLEeMS tuuivereveeeeonnnccencanaanenns {gas carburation)
05 01 01 n FUel SYStemMS .eveeeeoeccacenconconrocscenannnnsnnnne (theory)
031001 n Generator Sets ........ ... (basic knowledge would be helpful)
05 01 30 v 03 Generator SetsS ..eeeeeevcececnecen (troubleshooting & repair)
03 02 04 y 03 Ground Engaging Tools
32 3205 n Hydraulics
23 23 05 n Hydraulics
01 31 01 n Hydraulics
0301 01n Hydraulics
05 02 01 y 01 Hydraulics ..... (set up a complete sys with fittings & hose)
05 30 01 y 02 Hydraulics ...... . (a key area, advancements are unbelieving)
05 01 01 n Hydraulics ...... .. (should be an elective for truck student)
0301 01 n Hydraulics ...... «.. {curriculum should have more hydraulics)
05 10 03 y 03 Hydraulics ......... (needs more hands-on problem situations)
01 01 01 n Hydraulics ....... .... (need more on electrically controlled)
03 0101n Hydraulics .....c0evee0e.. (need much more time in this area)
02 08 y 03 Hydraulic$ .....eecceeese... (basics was a very useful class)
03 3107 n Hydraulics ....ceecveveeese... (more electric over hydraulics)
03 01 01 y 01 Hydraulics ....ceeceeceecesess.. (more would have been helpful)
05 04 05 n Hydraulics ...cececeveecencseecsss (cylinders, pumps, & valves)
17 43 01 y 02 BydraulicsS ...eececececeeassasse.. (€lectronically controlled)
05 01 01 y 01 HydraulicCS ....eceeecseecscecssecso (So0lenoid activated valves)
0301 01n Hydraulics .ceesecvecescccs eeesecessss {load sensing systems)
05 11 01 n Hydraulics .....cceceoscscvcansssnsasces (basic understanding)
05 02 01 ¥y 01 Bydraulics ....cccceceavccsccnnsccncs «.. (include hose making)
05 01 01 n Hydraulics .....ccc.e eeseescssssessssss (NOt stressed enough)
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04 01 01 n HydraulicCs .ececeececscecccccccccssssssss (need more Hands-On)
03 02 04 ¥ 03 HYAraulics c.cceceececcccccscescsscsesese (increase training)
01 01 03 y 01 Hydraulics cceececeecccacesccscescasnssss (Schematic reading)
193001 n HYArauliCs .ceceeececccecosccenancsecess.s (SChematic reading)
030101ln HYAraulicCs cceececcccaccscssenscsccnsessss (€XCavator repair)
010101n HYdraulics ..ceeeeccvesccccccccccsssssenscanssssss (diagnosis)
01 0103n HYdrauliCs e.eceecveccescccsscaccnssccesssenssaass (DEEAd MOre)
030101n HydrauliCs ceeeececesescrccscscossacccsccsssansess (nEed more)
02 34 02 n HYArauliCs seecececececsacsossaasacscsccascenessasas (basics)
03 0101n Hydrostatic Transmissions

02 03 01 y 02 Hydrostatic Transmissions

03 01 03 y 03 Hydrostatic Transmissions

32 3205~ Hydrostatic Transmissions

03 02 04 y 03 Hydrostatic Transmissions

03 3001 n Hydrostatic Transmissions ........ {need more in the classes)
030101 n Hydrostatic Transmissions ........ (operation of various sys)
03 01 01 y 02 Hydrostatic Transmissions ........ escctccnans (need hands-on)
01 01 01 n Hydrostatic TransmisSSions .c.e.cceeveceoeoccscesee.. (diagnosis)
01 0103n Hydrostatic Transmissions ........ tecesacccecnann (need more)
03 01 05 y 03 Hydrostatic TransmisSions ......ccccecececcenccessss (rebuild)
03 01 01 n Hydrostatic TransmiSSiONS ceceeececccsncoeccnoacens .. (repair)
03 02 01 y 05 Industrial Burner Skills

05 07 01 n Industrial Psychology

09 23 29 n Job Placement ........ (follow up on college's part was POOR)
09 02 41 n Job Placement .....cc.cc.. cevena eeess. {needs to be improved)
05 01 01 n Job Placement eceeevecesecccsosccccscsccenssnees (iS5 very POOR)
05 04 02 n Maintenance ..... eessssassss. (NOT enough emphasis on basics)
05 01 01 y 01 MaintenaNCe .cceeeccescasessccacsascscscccssasesnsees (field)
03 02 27 y 03 Management ....... (labor relations; discipline & grievances)
02 02 08 y 03 Management .......... (time management; needs to be stressed)
02 02 26 y 03 Management ..ccecececcaccccacsscnnnas (organizational skills)
02 34 02 n Management ...... R  -1-Y-3 1]
03 02 27 y 03 Manufacturing Processes ........ cessessesesass (time-studies)
03 02 01 y 05 Material Handling ...eecececeesess.. {COnveyor systems, etc.)
07 01 03 n Math ..... (shop or business math; need to use formulas more)
03 01 01 y 02 Math ..c.ecvevcveneeas.o. (general math should be emphasized)
03 02 01 y 05 Math ...... cececscesessavesssss (MUST have a good background)
01 01 03n Math coveeevronesecessessssacsesss (DOre advanced would help)
01 09 06 y 07 Math .vcveeeeeoncenccrsacnncccasnnsossnncnoacscscncse (business)
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02 01 18 y 03 Math Skills

02 02 04 y 03 New Product Information To Students ........ (need to update)
02 36 05 y 03 Opportunities ... {(inform students; Tech. writing & teaching)
04 10 01 n Painting ........ cevoen ceeieescscsscnacanse . (basic practices)
05 10 28 n Parts Department Training ..c.eeeeeces {only lightly covered)
03 30 01 y 04 Parts Identification .......... (need more work in this area)
03 02 04 y 03 Parts Inventory Control

03 01 01 y 02 Paving Equipment Familiarization ......... (big business now)
05 08 01 v 03 Penmanship ..coivevnrenenn.. {STRESS! R.0.'s must be legible)
02 01 18 ¥ 03 PhYSI0S viveeuieeeencenenoneneesossocascnnassasonanens (basic)
03 01 01n Powershift Transmissions

030101 n Povershift Transmissions

03 01 01 n Powershift Transmissions

03 01 Cin Powershift Trapsmissions ........ {need to add to curriculum)
03 0101n Fowzrshift Transmissions ............ (MORE! Clark,Funk,& MF)
03 0101n Powershift Transmissions .v.veeevecacene.s (in great detail!)
011001 n Powershift Transmicsions c.ueceeicreevennonnnnas (need more of)
03 01 05 v 03 Powershift TransmissSions .vieieeeeecescrocnconaoe (rebuilding)
0301 01n Povershift Transmissions ....cceeesceccvenrvaconcanns (repair)
03 02 04 y 03 Powershift Transmissions ........ teesaennan teeesesane . (more)
02 02 01 n Preventive Main*enance

05 02 0% n Preventive Maintenance .... (DO hands-on, NOT just paperwork)
05 07 01 y 07 Preventive Maintenance ........ (spend more time showing how)
05 03 08 y 04 Preventive Maintenance ...... ... (hands-on, what to look for)
05 15 23 y 03 Preventive Maintenance ....... .. (theorys of PM & inspection)
05 11 05 y 03 Preventive Maintenance ....... veoseees (teach how to set up )
03 30 01 y 04 Preventive Maintenance .......... eeess-. {need more training)
04 01 02 n Preventive Maintenance .eeeeveeevceccoss {spend more time on)
02 02 04 y 03 Reading Parts Catalogs

05 08 01 y 03 Reading Service Manuals .......... (emphasize the importance)
02 02 26 y 03 Reading Skills

03 0601 n Rigging ..eveeeceesceeeee..e. (cables; lifting & maintenance)
19 02 32 y 01 Rigging .veeeveceeeceencnseanses-ss (With emphasis on safety)
03 02 01 y 05 Rigging Skills ......... (erecting 50 ton units W/gear boxes)
03 01 01 y 02 Rigging,Slinging,Jacking,& Cribbing Skills ......... (DEMO's)
03 02 01 y 05 Safety

19 02 32 y 01 Safety ...ovevn. (shculd be stressed much more in curriculum)
05 30 01 y 02 Screen Students By Mechanical Abilities

05 06 01 n SeMinars .coevevoccas (offer 1 or 2 day sessions on new tech)
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05 Tractor Trailers .. (suspensions systems; Air Ride, M-Z, T-2)
Tractor Trailers ....... (teach axle alignment,MAJOR CONCERN)

02 02 30
05 01 01

INBUJOATY CEBANGES
02 02 08 y 03 Service Floor (quick repairs must be stressed for flat rate)
05 04 02 n Service Floor ........ (need structured tng. LESS BIT & MISS)
05 01 01n Service Floor ........ (PLEASE! make training more realistic)
05 31 07n Service Floor ........ {should be geared more towards trucks)
19 3001 n Service Floor ......... (make students do 1 job in flat rate)
05 04 02 n Service Floor ......... (practice more basic troubleshooting)
07 02 01 y 01 Service Floor .......... (must make students to work faster!)
05 10 28 n Service Floor ...cee..... {(more H.E.; NOT cars & lawn Mowers)
05 04 02 n Service Floor .....c.... .sss (too much overview & wasted Time)
05 10 28 n Service Floor ..ecccevesessssse (more Bands-on troubleshooting)
02 01 05 y 03 Service Manuals ........ (teach how to use them to save time)
05 04 05 n Steering Systems ..... (power; an excellent growing business)
05 34 01 n Steering SYsStemsS c.ceevceene cesecessssssss (heavy duty truck)
05 01 01 n Steering SYStemMS ...ciecescccesascssscassasscesaeanso (POwWer)
02 01 06 y 03 Supplimental Restraint Systems
02 02 01 n Suspension Systems
01 01 01 n Suspension Systems .(air systems; more on operation & theory)
05 02 01 n Suspension Systems ..... (air systems; explain how they work)
05 10 01 n Suspension Systems ........ (class specializing on this area)
05 34 01 n Suspension Systems ........ {truck; H.D. operation & rebuild)
01 01 01 n Suspension Systems .......... {more on component replacement)
04 01 02 n Suspension Systems ........ccciencncnnns {spend more time on)
02 02 53 y 07 Suspension SysStems .....ccceceveencncann (trucks; rebuilding)
05 07 01 n Suspensions & Brakes (wheel seals; cover removal & replacing)
30 01 01 y 07 Suspensions & Brakes ... (more wheel bearings & axle changes)
05 10 03 y 03 Suspensions & Brakes ........ {add relation of tires to axle)
05 10 03 y 03 Suspensions & Brakes ....... +e.. (must add truck disc brakes)
09 02 27 n Tire Handling
05 08 01 n Tire Maintenance
04 01 02 n Tire Maintenance & Repair
05 08 01 n Tire Maintenance & Repair
05 07 01 n Tires .ceeeeeass esssese (@8 couple of days, especially SAFETY)
05 01 01 ¥ 01 Tires ..oceeceersasecoocncscscasceosssse (Beads & split Rings)
02 02 04 y 03 Tool Identification ......ccevveceeeeee.. (should be decreased)
05 01 01 y 01 Tracks & Undercarriage Systems ........ (expand in this area)
03 01 03 y 03 Tracks & Undercarriage Systéms .....ccoe.. ... (more emphasis)
03 01 28 y 01 Tracks & Undercarriage SYStems ....ceeevecvecns (need to add)
y
n
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02 02 30 y 05 Tractor Trailers ........ (curriculum needs to cover repairs)
05 01 01 n Tractor Trailers ............. (maintenance; you teach NONE!)
05 01 01 n Tractor Trailers ..cecceecececeeccs-... (need to cover tankers)
030101n Transmissions .....cccece... (We need more than just Fuller!)
01 02 27 n TransmissionsS ..ecceceeeese... (hydraulic Controlled Systems)
05 04 05 n Transmissions ..ceeceeecocscecseesee . (Deed more class time)
03 01 01 n TransmisSions ..ceececesccocees eeceesessess (tractor-scraper)
05 10 01 n Transmissions ...ccecccececece ctecescsssscssassssessss (Danual)
03 01 03 y 03 Transmissions .......... ecesenveccconanne ceeeavens ese+ (HLR)
05 31 07 n Transport Refrigeration

09 02 27 n Transport Refrigeration

05 01 01 n Transport Refrigeration ........... (should be in curriculum)
05 08 02 n Transport Refrigeration .............. (needs to be included)
05 10 01 n Transport Refrigeration .......cc.c.c.... (a3dd to curriculum)
0501 01 n Transport Refrigeration ......c.ccceeeee ee.es (we offer NONE!)
05 30 01 n Transport Refrigeration Service

05 1001 n Transport Refrigeration Service

05 07 01 n Trip Recorders ....eecees.... (interface with micro-computer)
02 03 08 y 02 Troubleshooting

02 02 26 y 03 Troubleshooting

300103 n Troubleshooting & Diagnosis .....cccce..... (emphasize speed)
05 07 03 n Troubleshooting .... (diesel engine, in-depth for nmfg.option)
05 31 07 n Troubleshooting ....... (all systems; To find bad components)
010101n Troubleshooting ........ (air brakes; need more in this area)
05 01 01 n Troubleshooting ........ {electronic & computerized fuel sys)
02 04 07 y 05 Troubleshooting ........ (electronic computer controlled sys)
010101n Troubleshooting ......... (electrical,need LOTS & LOTS of it)
26 02 04 y 03 Troubleshooting ......... (more concentrated effort to teach)
033001 n Troubleshooting ......... (more hands-on in electrical & hyd)
03 10 02 n Troubleshooting ........... (classes on engines & electrical)
30 01 03 n Troubleshooting ...ece..... {(€lectrical; CONCENTRATE on this)
0301 01n Troubleshooting ........... (hydraulics; cover more in depth)
05 01 01 n Troubleshooting ............ {electrical, Set Up Tbshoot Lab)
05 10 03 y 03 Troubleshooting ............ (electrical,needs more emphasis)
06 30 01 n Troubleshooting ..ceec...... (electrical; need more hands-on)
03 01 05 y 03 Troubleshooting ....cc...... (electronic fuel injection, CAT)
10 10 02 y 05 Troubleshooting ..ceeev..... (hydraulics; need MORE classes!)
05 10 01 n TroubleshootiBg .ececeese.... (electrical; more concentrated)
03 01 02 y 02 Troubleshooting .....cce..... (electronics, this is CRITICAL)
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03 01 02 y 02 Troubleshooting ...cceceese... (hydraulics; more if possible)
05 08 02 y 03 Troutleshooting .....ccce...... (charging & starting systens)
01 01 03 y 01 Troubleshooting ....cccceaes.... (electronic printed circuits)
03 0101n Troubleshooting .....ccecceese.. (excavator hydraulic systems)
03 0101n Troubleshooting .cccceeeceeses.. (Computer Controled Systems)
02 02 08 y 03 Troubleshooting .cccceceeaecess.. (Speed needs to be stressed)
05 07 01 y 07 Troubleshooting ...c.ceceeeeses... {(€ngines, stress much more)
03 0101n Troubleshooting ..cccceceeeseces. (hydrostatic transmissions)
05 08 01 n Troubleshooting cecceceeeceeeeesese (a3ir conditioning systems)
030101n Troubleshooting ...cecveceesessss. (powershift transmissions)
05 08 02 y 03 Troubleshooting ....ccccoceeeecee. (these skills are a MUST!)
05 08 02 y 23 Troubleshooting ..ccececccsceessesss (fuel injection systenms)
05 10 03 y 03 Troubleshooting ......... eeessesesss (hydraulics, needs more)
03 02 04 y 03 Troubleshooting .cceeeeeseceacccesss (need more in all areas)
02 31 01 n Troubleshooting ....... cesenseves ... (electrical, need more)
05 34 02 y 03 Troubleshooting ..... ciesscnssssasess (€lectrical; need more)
05 01 01 y 04 Troubleshooting ..... ceessvssssseessss (electrical diagnosis)
02 02 01 n Troubleshooting ........ secsccennnes ... (@iesel & gas engine)
05 08 01 n Troubleshooting ..oveveceeerveveneeeese.. (€lectrical systems)
02 0201 n Troubleshooting ....... eecessssesscscsss {€lectrical systems)
02 01 05 y 03 Troubleshooting .c.eeveeccccennns eeesee. (electrical systenms)
04 10 02 v 03 Troubleshooting .c.cieeecceccccanens ... (electrical systems)
03 01 05 y 03 Troubleshooting ...cecceeeecceevesceces.. (hydrostatic drives)
01 01 01 n Troubleshooting ......cceeeeeceeencee... (spend more time on)
05 34 02 y 03 Troubleshooting .c.vcveeeecceccceaaceees.. (brakes; need more)
05 34 02 y 03 Troubleshooting .cceeceecesccecesessssss. (€ngines need more)
05 01 01 n Troubleshooting ..oeeeeeeecees cssssssssss (glow plug systems)
05 08 02 ¥y 03 TroubleshoOoting .ccceveenccecesocosscnnan (heavy duty drives)
07 31 07 n Troubleshooting ...cccvevecoeccsacsesae... (@advanced methods)
05 08 01 n Troubleshooting ...ccevvescececenesesees.. (air conditioning)
05 10 28 n Troubleshooting ...cceeeccencecscaceaess.. (air conditioning)
02 31 01n Troubleshooting ccccceeeescscessecsascaess. {€ngine problems)
0301 01n Troubleshooting ...cccveceevececccenseesass.. (diesel engine)
030101n TroubleshoOting cccveeceeccensnnscacncscasesss (MOre over all)
05 01 01 y 01 TroubleShootiNg cceeeecreceescscvonsscosessses (fuel systems)
05 01 01 y 01 Troubleshooting ....ccevceeevcccenccnscnnneeassas (air brakes)
05 08 02 y 03 TroubleshoOting .c.ceuveecccscnceesansecnacecesass (air brakes)
02 02 10 n Troubleshooting ...cceececccccccessesanssensssss (Electrical)
0110 03 n TroublesShooting .ceeeeeecerceseccssscenceneneess (€lectrical)
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05 08 01 n TroubleshoOting ..c.vececeecnececenscccncnne vee.. {electrical)
05 08 01 n Troubleshooting ..cceeeveccceccncecsacesesessses (€lectrical)
01 0103 n TroubleshoOting c.ccececccecenceccscnsensessesss (€lectrical)
05 07 01 n TroubleShOOting ..cceececesccescosvscsannsaasssss (€lectrical)
05 02 01 y 01 Troubleshooting ...eeeceveccceccccsccconsanacons (electrical)
03 43 01 n Troubleshooting ceveveeeseccecceneccesesceesssss (hydraulics)
02 0201 n Troubleshooting ccvececeeccreccnsaccaccessosssses (hydraulics)
01 2203 n Troubleshooting ....... e cesescenesn vessessavese. (hydraulic)
05 07 01 n Troubleshooting .eveveeeccenessecsocosacanssonccense (brakes)
05 34 02 n Truck Frame Work ........ (repairing broken & cracked frames)
28 3205 n Turf Cutting Equipment ..... vesee.. (grinding reels & knives)
02 02 26 y 03 Typing

03 02 27 vy O3 TYPING .ccveerrccccenrrenacancas ... (50 wpm for computer use)
02 01 05 n TYDING ccvvercnececcncoecnceacasncennns (should be mandatory)
02 02 26 y 03 Warranty Policies & Procedures

10 10 01 y 05 Welding & Fabrication .. (IMPORTANT! include in with welding)
031002 n Welding & Fabrication ..ceeeeeeees . (should add more classes)
05 01 01 n Welding .vvevevecencnroneann {possibly cover aluminum welding)
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GRADUATES' RECOMMENDATIONS ON COURSES AND CURRICULUM

Without With
Total Add'l Degrees Add'l Degrees

Subject Number Number Number
Troubleshooting 69 40 29
Electrical 46 21 25
Air Conditioning 33 28 5
Courses (Comments on) 30 14 16
Hydraulics 30 20 10
Electronics 25 14 10
Brakes 20 14 6
Computers 17 6 11
Courses (Add) 17 6 11
Curriculum (Comments on) 17 10 7
Computer Controlled Systems 15 7 8
Final Drives 15 11 4
Automatic Transmissions 14 12 2
Electronic Fuel Injection 14 9 5
Diesel Engines 13 10 3
Fuel Injection 13 9 3
Hydrostatic Transmissions 13 7 5
Suspension Systems 13 8 4
Electronic Engine Controls 11 6 5
Computer Controlled Fuel Systems 10 7 3
Engines 10 5 5
Powershift Transmissions 10 g 2
Service Floor 10 8 2
Fuel Systems 9 9 -
Electronic Controls and Monitors 8 5 3
Preventive Maintenance 8 3 5
Transport Refrigeration 8 8 -
Electronic Fuel Controls 7 3 4
AHM (AET) 6 - 6
Mathematics 6 2 4
Tire Maintenance 6 5 1
Transmissions 6 5 1
Customer Relations 5 - 5
Tractor Trailers 5 3 2
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GRADUATES' RECOMMENDATIONS ON COURSES AND CURRICULUM

Subject

Communications

Diagnosis

Diagnostic Equipment
Failure Analysis
Management

Rigaing

Basic Shop Practices
Blueprint Reading
Components

Computer Monitors and Sensors
Driveability

Electronic Fuel Injectors
Job Placement

Parts

Reading Skills

Steering Systems

Tracks and Undercarriages
Typing

Welding and Fabrication

Total Add'l Degrees

Number

WWwWwwwbwwwwwww e oo

Without

Number

H Wk WU RFRRWWW

1
2

With
Add'l Degrees
Number

R WD WwwR BN

W

I W N

o w

*This table contains only the data with frequencies

of three or more respondents per total category.
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Subject

AHM (AHT)

Air Conditioning
Automatic Transmissions
Brakes

Communications

Components

Computer Controlled Fuel Sys.
Computer Monitors & Sensors
Computer Controlled Systems
Computers

Courses (Ada4d)

Courses {(Comments on)
Curriculum (Comments on)
Diagnosis

Diagnostic Equipment
Diesel Engines

Electrical

Electronic Controls & Monitors
Electronic Engine Controls
Electronic Fuel Injection
Electronic Fuel Systems
Electronics

Engines

Failure Analysis

Final Drives

Fuel Injection

Fuel Systems

Hydraulics

Job Placement

Parts

Preventive Maintenance
Reading Skills

Service Floor

Steering Systems
Suspension Systems

Tire Maintenance

Tracks & Undercarriage
Tractor Trailers
Transmissions

Transport Refrigeration
Troubleshooting

Welding & Fabrication

Total
Number

N

[
B Wb WO R P YR W

-

[
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N

Without
Add'l Degrees
Number
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[
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With
Add'l Degrees
Number
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Lot B S N |

t
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ON_COURSES_AND CURRICULUM

Without With
Total Add’'l Degrees Add'l Degrees

Subject Number Number Number
AHM (AHT) - 1
Air Conditioning
Automatic Transmissions
Basic Shop Practices
Blueprint Reading
Brakes
Communications
Components
Computer Controlled Fuel Sys.
Computer Controlled Systems
Computers
Courses (Add4d)
Courses (Comments on)
Curriculum (Comments on)
Customer Relations
Diagnosis
Diagnostic Eguipment
Diesel Engines
Driveability
Electrical
Electronic Controls
Electronic Engine Controls
Electronic Fuel Injection
Electronic Fuel Injectors
Electronic Fuel Systems
Electronics
Engines
Failure Analysis
Final Drives
Fuel Injection
Fuel Systems
Hydraulics
Hydrostatic Transmissions
Management
Mathematics
Preventive Maintenance
Reading Skills
Service Floor
Suspension Systems
Tractor Trailers
Troubleshooting
Typing
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NSTRUCTION INDUSTRY GRADUATES' RECOMMENDATIONS

ON_COURSES AND CURRICULUM

AHM (AHT)

Air Conditioning
Automatic Transmissions
Blueprint Reading

Computer Controlled Systems

Computers

Courses (AdQ)

Courses (Comments on)
Curriculum (Comments on)
Diagnostic Egquipment
Electrical

Electronic Controls & Monitors

Electronic Engine Controls
Electronic Fuel Injection
Electronic Fuel Systems
Electronics

Engines

Final Drives

Fuel Injection

Fuel Systems

Hydraulics

Hydrostatic Transmissions
Management

Mathematics

Parts

Powershift Transmissions
Preventive Maintenance
Rigging

Tracks & Undercarriacge
Transmissions
Troubleshooting

Typinag

Welding & Fabrication

Total
Number

Without
Add'l Degrees
Number

(VRN O B S T U B S R R O B Y SR R

(I - SRS B N B S

~N

2
4
3
2
1
1
1
5
1
1
7
1
1
1
1
5
1
2
2
2
9
8
1
2
3
9
1
3
2
3
15
1
1

With
Add'l Degrees
Number

PP o P wl DR RN

LI o S M)

P R DL DD R D
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Agriculture and Forestry Industry Graduates'
Recommendations on Courses and Curriculum

Air Conditioning
Automatic Transmissions
Basic Shop Practices
Brakes

Computer Controlled Sys
Computers

Courses (Comments on)
Curriculum (Comments on)
Diagnosis

Diesel Engines

Electrical

Elec. Controls & Monitors
Electronic Engine Controls
Electronic Fuel Injection
Electronis Fuel Systems
Electronics

Engines

Failure Analysis

Fuel Injection

Hydraulics

Hydrostatic Trans.
Mathematics

Powershift Transmissions
Suspension Systems
Transmissions
Troubleshooting

Brakes

Electrical
Hydraulics
Preventive Maint.
Suspension Systems
Tire Maintenance

APPENDIX XXXXII

Agriculture

"3
o]
Had
i

NRER MNP OVDODOODOVDHEHERBLODRPRODURRERLEPEDODMES W

Forestry

R N R E R

Without
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al __Add'l Degrees _Add'l Degrees

174



Heawy E%u&pw\{ Techndeq,
M\x\ &bu@mw& Sriice Q\%LV\QQRMTQM\VLGM%L&

APPC 1008 -199g
Pin 5 of ¢



01

01

01

01

01

175

APPENDIX XXXXIII

COMMENTS BY GRADUATES WITHOUT ADDITIONAL DEGREES

Bu Jo Comments
= == ==============='=========8===========8============
01 01

I think the program is great, the teachers are very
helpful, I learned a great deal and enjoyed being there.

02 01

I hope that the curriculum is being updated with
instruction on computers. I'm finding that computers are
being used in so many applications. Examples are: Detroit
Diesel's Fuel injection system (new):; Bosch's Fuel
Injection system (new); John Deere's Hydraulic system &
performance monitor (new); Twin Disc's Powershift
transmission (new).

01 01

If I were to take the course again I would like to see
more time spent on diagnosis of air conditioning systems,
diesel engines, hydraulics, hydrostatic transmissions,
electrical, etc. because knowledge in being able to tear
down and know what is inside a component is important. I
feel that we as mechanics have to change the attitudes of
our customers of us being just parts changers. And I
believe this instruction should include use of state of
the art equipment to diagnose with and work on and also
the very old equipment to work on and diagnose with.

01 03

I like the hands-on work we did, the more the better.

More advanced math classes would help. Basic shop
(general) practices is a very excellent class. The course
is excellent, compared to other colleges!

01 03
The only course that could have been improved on when I

attended Ferris was hydraulics, hydrostatics. Those areas
were very important in every job I've had.

10 22
I would be very interested seeing the new facilities in
action. It has to be better than the building across the

river?
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10 22

I wish Ferris could offer courses to update myself on the
changes in technology. I am very interested.

02 27

During my 2 yrs at Ferris 'basics' were strongly tought.
At Case, I have specialized in many product lines in both
AG & CE and have been able to adapt quickly to new product
because of this. A course in transmission control and
hydraulic systems would teach how basic electric &
hydraulic & powertrain principles all work together.
System troubleshooting procedures would be a highlight to
this course. A reason for this is there are no longer
simple electrical systems or hydraulic systems.
Transmission controls are getting more and more
complicated. However they are made up of many 'basic'
systems. EKnowledge on individual electronic components
{(black boxes) is not needed. Even at the corporate level
most of our engineers don't understand them but know what
they want them to do. Also tell students opportunities
are out there.

01 01
I am no longer in the heavy equipment field, I am
currently working at an automobile dealership.

01 01
Many of the instructors at the time I was attending needed

training more than I 4id!

31 01
Keep getting new instructors in that know their stuff
about the HE field like the group of instructors you have

now.

01 01
The reason my answers may seem odd is when I was first out

of college I worked for a large construction company
mainly on heavy equipment and semis. Since then I have
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changed to a GMC dealership and am working on medium and
light duty trucks, mostly on the new 88 Sierras.

08 01

I feel the courses are set up very well as they are. You
get a very good background of all basic areas but will
always need training on the job or at factory schools
because technology is changing so fast it is hard to keep
up and a very good understanding of basic principle
operations of units is important and should not be
compromised. Try to keep up with the growing technology.

01 02
Be advised that air conditioning service procedures will

be changing in the near future due to EPA regulations
concerning discharge of freon into the atmosphere.

34 02

I honestly feel the basic training in power plants, basic
clutches, basic drive line and basic electrical are most
important. And also (at least at the time of my
education) were for the most part overshadowed. I believe
that employers willing to hire college mechanics, don't
necessarily require personel to know injection overhaul,
or driveline rebuild. As we have to face the fact that
our trade is one that is creeping toward extinction as we
know it. I feel the person that pays for an education
should be spared the B/S and taught the very important

basics.

01 03
Had this survey been taken sooner, the answers would have

been completely different. 1I've done over 1,000 auto
trans rebuilds in a job I've held for 3 years prior to my
present position with K Mart.

01 03

I remember very vividly the amount of time you spent
teaching us the importance of effectively troubleshooting
a hydraulic system. Unfortunately I believe the rest of
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the program lacked in that area. When I graduated and
started working as a tech., I was frustrated with not
being able to diagnose a system, for instance, an
electrical problem. Whether that was my problem or not, I
don't know. Fortunately, my service manager was also a
HES grad and helped me. I feel the curriculum needs a
diagnostic course or troubleshooting course. I've heard
some instructors mention that too.

02 04
For the past 7 yrs, I have not been involved with the

heavy equipment field. I made the transition to the
automotive field after 2 yrs with heavy equipment, first
with Cummins Diesel then with Detroit Diesel. I then went
to work at a Volkswagen, Porsch, Audi dealership and
worked for 5 yrs as a technician. Then I went to work for
Audi of America as a Product Quality & Warranty Specialist
and recently became the District Service Manager for North
Texas and Oklahoma. The education I received at Ferris
provided a very good working base of the way egquipment
operates and has made all of my past and present jobs a
lot easier. Since going to work for Audi I have met quite
a few Ferris Graduates within the VW/Audi corporation.

01 05
How about a '79 class reunion!

02 10
I feel that strong consideration should be given to

electronics. As technology presses on, manufacturers of
fuel systems, engines & drivelines utilize electronic
devices and sensors more and more. Without a thorough
understanding of electronics, I feel the future technical

knowledge will be lost.

02 10

I hope the Ferris State HE program continues to give the
high caliber of education it has thus far. My training
there was the best investment I ever made. Thanks for

caring.
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30 01

I think that there should be more hands-on troubleshooting
in electrical & hydraulics. Also less time spent on fuel
injection pump & injection repair because every place I
have worked, that work is all sent out to specialty shops.

01 01

Powershift trans should be talked about in great detail.
More diesel engine troubleshooting - most students coming
out of college can't even tell if an engine is missing!
Need to update your instructors.

01 01

Troubleshooting is very helpful tool in any part of the
mechanical field. I know that time is limited for
teaching in the classroom, but I think that this area
should be covered more in depth.

01 01

Heavy Equipment spends to much time on fuel injection and
not enough on hydraulics. They could also use a class on
powershift transmissions.

01 01
The more experience I gain I really realize how well the

Heavy Equipment Program gave me a very good base on which
to build. A really good program, keep it up.

01 01
Is there a trade teacher tech program in Grand Rapids that

I could get my teachers certificate, without going to Big
Rapids.

01 01
The HE program at Ferris is no doubt the best in the

state. I was very well prepared when I entered the field
after graduation.
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10 01 :

Ferris has helped me very much in this field. I am very
grateful that I chose Ferris!

30 01

In my present job we are heavy into Allison Automatic
repair. Before this job, even in school there was not
enough class on the basics of these transmissions. I also
would have liked more information in hydrostatic drives
put into the classes. I feel that other than these your
classes showed me the basics very well.

02 01
I am attending the University of Michigan full time.

01 01

I feel I was very well prepared for my job due to the
training I received at Ferris. The basics that I was
taught apply to almost every troubleshooting job that I am
involved in.

10 02
I would stress to anyone in the curriculum to take the

time to complete the 4 yr program.

01 13
The knowledge learned from the college has been very

useful in my career.

01 18

In my present job I work with customers in predicting
failures and how to help preventing them. The most
important tool I see is oil analysis.

01 01
HES needs more hands-on in these courses; Hydraulics &
Electrical! Then, put the book in their hands to study.
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10 01

The courses are quite good, the one that is the best is
the hydraulics course. The Instructor made you think in
order to get real good grades. Thinking is what students
need to learn most. There are too many parts changes
working in this field now. You should have welding in the

Task Inventory. I do a lot of welding & fabrication.
Also paint & body work could be inserted in the inventory.

01 02

I feel more time should be spent on preventive
maintenance, tire repair, brakes, & suspensions. Most
mechanics start out doing this type of work rather than
engine work.

01 01
I would have liked to work toward my teaching degree at
FSU. However, prevailing circumstances would have made it

difficult to move to the Big Rapids area.

08 01

Ferris left me very unprepared for life in the heavy
equipment field. If there was an apprenticeship program
it wouldn't have been as bad. Experience is one thing that
employers look for, and one thing graduates don't have.

02 01

Air suspension systems should be explained (how they
really work) not just pictures of them. More time should
be spent on preventative maintenance not the paper work
but doing the service. Every one should have the
opportunity to do a complete service, including brake adj,
clutch adj, wheel bearing adj, cab tilt, chassis lube, U
joint removal and replacement. Teachers should be
attending factory service schools to keep up. Your faculty
is not keeping up with today!

07 01
A course in Industrial Psychology would be helpful. I
personally have found that my training puts the people
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around me on edge, be it due to my skill and knowledge, or
the impression that I am supposed to "know it all." It is
also hard for me to see that not all my co-workers are as
knowledgeable in the repair field as I feel they should.
be. I find that I do the vast majority of troubleshooting
and major jobs in a shop of 7 mechanics, and yet not being
compensated for the difference in work done. If I had to
do it over, I would not change majors or schools. A great
deal was learned in BR both in and out of the classroom.
Hope to see the new place one day.

30 01
I always hear good comments about Ferris Grads out here in

the field. I feel that I am more accepted because of my
Ferris education.

11 01

The transit industry contains a lot of equipment that has
a lot of electronics, ie. air conditioning, interior and
exterior lighting, fuel injection, automatic
transmissions. I feel it is a must that anybody entering
the transit industry have good understanding of
electronics, along with air conditioning, air brakes and
some understanding of hydraulics.

08 01
Air conditioning should be considered because 98% of the

trucks I encounter are equipped. Also if you haven't done
it already, drop the stupid health ed. requirement and
make first aid a requirement

04 01
Very good program. Covered all aspects of the heavy

equipment field thoroughly.

10 01
How to do the work without school's fancy eguipment!!
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07 01

Tearing down of trans & final drives was a waste of time.
This is a specialty. Either thats all you do or you
don't. Rebuilt components are the norm. Also more should
be gone over on the CAT system on fuel injection. The new
electrical systems in trucks,--Red Dot, Kysor, the new EPA
regulations in the 90's. These things I deal with almost
every day. I don't want to sound too critical, it was a
good program. I enjoyed the experience. I recommend
Ferris all the time!

01 01
My job today is due to Ferris State's reputation in the

industry. Keep up the standards. Thank you for the
education!

01 01
I sincerely don't think any changes are needed other than

keeping up with new products and updates, that in itself
is a big task. I only wish I had a memory like a computer
because my stay at Ferris would have made one of the best
mechanics around. Keep up the good work.

01 01
Due to emissions, the over-the-road truck engines are
becoming computerized. A course in computer & electronic

troubleshooting is a must.

01 01
On the job training at Ferris was NOT as good as it could

have been. It was lacking in Heavy duty drives. I lost
several jobs due to lack of training in this area.
Hydraulics NOT stressed enough; NO training on tractor
trailer maintenance. I was very disappointed with
schooling received after I got into the field. No ref
training-no farm tractor drive training. Fuel inj class
was good, but not enough on troubleshooting.
Refrigeration training should be put in the curriculum.
With the training I received in HE I was not able and
still am not able to get a job. Job placement was very



05

05

05

05

184

APPENDIX XXXXIII

COMMENTS BY GRADUATES WITHOUT ADDITIONAL DEGREES

Bu Jo Comments

1 I+ et ittt i+t 1 1+ 1+t 1+ it + ¢+ &+t it i+ &+ 1+ 3+ + 1+ &£+t 1 ittt 3i3 1+ 31
poor. I feel the school should be divided into 3
categories: Farm Equipment; tractor trailer truck repair;
heavy equipment.

01 01

Tear down & rebuild Cummins & Cat engines. Explain all
aspects of parts, eg.-fuel, injection, timing. This would
benefit the students more so than anything else. Good
points I liked and learned from - hydraulics, electrical,
brakes, LESS fuel injection. Needs more engine work -
specific engines!

34 01

New style diesel computer injection controls & need more
emphasis placed on heavy duty truck steering & suspension
operation & rebuilding. Also heavy duty truck electrical
systems. Note: when I attended Ferris State back in 76-
77 these areas covered in my classes were applied too much
to the automotive field.

08 01

In #21 the reason I put computer classes was because the
shop I work in now is going to computerized shops, to cut
down on paper work and also tells the foreman which worker
is best for the jobs that are available. The shop I work
in is Ryder Truck Rental; the largest rental co in the
world! I have been working here for a little over a year.

01 01

Include basic elec. in other HES elec. courses. Brakes
should be covered in 5 wks. with remainder on tandem axle
alignment (major concern today). Trucking students take
final drives. HE students take hydraulics. Gentlemen -
never slack on the general academics of the HES program
for any reason. Maintain the minimum (or up it) math
level. We need to use the numbers, and especially,
w/electronic controls the present rage. Three terms
English - great, nothing like being able to write and
spell it right. My psyc. class was a waste, but not every
program is perfect. But HES needs to be current, if

" —
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nothing else at all. It has to train for today &
tomorrow. Be current and allow for selective flexibility.

10 01

In my situation air conditioning is in place on 75% of all
company vehicles. I took A/C at Ferris as an extra

class and I proved to be more rounded in A/C operation
than others I worked with. Also after being hired I saw

A/C training as a factor in mechanic selection. A
mechanic with training 2 out of 3 times was selected over
equally qualified mechanic without training. Keep up the
good work!

01 01

The program I went through was good. It taught me the
basics of how to do most of what I do at work. The rest
is on the job training that you can't get in any school.

06 01
It's been awhile since HES, but the fundamentals I learned

have served me very well. I think the course was very
complete. The only thing I can think of is keeping up
with the many changes, which I imagine you are already
doing.

34 01
Most of the basic classes are covered before, and are a

waste of time when students could be learning something
new. Basics should be covered briefly at the beginning of

the courses.

01 02

The program helped me to advance more rapidly in my

jobs. You should try to update on products, many have
changed over recent years,.ie; the Cummins, Cat & Detroit
engines I trained on were out-dated when I entered the
field. You should offer a class on D.O.T. specs &
regulations,as they are becoming more critical all the

time.
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05 04 02
Too much automotive training in the HES--deemed nearly
useless in the field, ie. fuel & elec class. Not enough
emphasis on simple equipment maintenance-perhaps the
biggest problem out there, ie. o0il changes, grease
locations, fluid levels, etc. Too much overview; too much
wasted time in Shop Service (Service Floor)--could be
better utilized in basic troubleshooting; they more or
less throw you on a job, you muddle thru, learn a little
and move on. That's what job experience is for. I would
expect more structured training. How to be a mechanic:
be organized, clean parts, exercise parts analysis, listen
to an engine, look for failed parts, ie. broken springs,
brackets, worn bushings, shafts, etc. How to find leaks,
simple stuff!!! I'm grateful for what I learned in HES --
mostly it got me in the door.

05 07 03
I feel I received a well-rounded education at Ferris.

when I left & started my first job, I feel I was capable
of picking up where my education left off & adapt to the
real world of heavy equip. service. Although it's
impossible to teach every student everything there is to
know in this field, I feel that in-depth training courses
should be offered (not necessarily required) to students
in this curricvulum, involving direct hands-on experience
on specific engines & component systems. This I believe
would better prepare your students who have certain goals
in mind, or inspire goals into the mind of those who are
uncertain which way to turn in this vast field of study,
which encompasses so many industries and so many machines.

05 04 05
Hydraulics (cyl, pumps, valves) Power Steering (an
excellent growing business); more transmission,
differentials (class time) fuel injection (big business)
You have an excellent program. Keep it up!
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01 07
Air conditioning service, variable step timing on diesel,

electronic fuel inj, electronic speed governors, &
control on the new diesels. More overall electrical, ie,
cruise control, heater & air circuits, Kysor system
sensors & controls. While at Ferris I thought that the
courses were adequate. The service floor though needs to
be geared more to trucks than to farm tractors since most
job offers are in the trucking industry. Rebuilding of
components (ie. transmissions, rear ends, alternators, &
starters) is almost a thing of the past due to
manufacturer rebuilds. The cost for down time factor
makes rebuilding a last option in todays shop market. 2all
that is needed is the ability to troubleshoot components,
and the theory of operation.

31 07

Maybe some introduction to LP gas fuel systems as I had to
educate myself in this area as the trucks I am responsible
for are all run on LP gas. For interested students, maybe
an offered class on setting up your own business (costs,
overhead, bookkeeping, taxes, etc)

10 28

Injector pump & injectors rebuilding course is not
necessary unless you work in a specialty shop. Parts
department is one area very lightly touched on although it
is approx 1/3 of the heavy equipment field. A lot of good
paying jobs are available in this area and it should be
considered for a class.

10 28
The service floor operation should be on heavy

equipment, not pickups, cars, lawn mowers, old tractors,
and building asparagus pickers (that was really a joke!).

01 03
When I took HES our class was in the old building on the

other side of town. I have heard of the new building and
have been in town to see it. Unfortunately it was on a
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weekend and of course, it was locked up. HES was a very
good course when I took it and in the FSU tradition, I am
sure that it is even better now. Yes, I am looking
forward to coming up to FSU this winter to see it again,
during the week (because my business is seasonal) to bring
up good memories.

31 07

I think that there is a need for knowing how to use more
advanced methods of troubleshooting & assessing the
condition of diesel engines such as fuel system pressures,
pyrometer readings & crankcase pressurcs & more. Of
course, there is the need for staying abreast of new ideas
and R & D - kind of a "new research trends" type class
covering ceramics, turbo compounding & electronic fuel
injection. I found that my HET program at Ferris was one
of the best compilations of knowledge & experience 1

have gotten in my life. Keep up the good work!

02 27

Altho I only worked in the HE field for a short time, my
training at Ferris has not been a waste. The training I
received in engine rebuilding, troubleshooting, air
brakes, and hydraulics has helped me tremendously since I
started working in the chemical industry in 1981.

These skills allowed me to learn much more quickly and
with more complete understanding than most other employees
at the two companies I've been with. This has helped me
to advance very quickly. There are a lot of industrial
equipment and chemical process control systems that the
same principles of pneumatics, hydraulics, and mechanical

know-how apply to.

23 29
As a suggestion, I feel the assistance in job placement

was lacking in thoroughness and follow-up on the part of
the College. My overall impression of the program was and
is that it gave me the skills to do the work, but lacked
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in the skills to land the job. Also, I felt once my time
at Ferris was up, my 2 yrs, I got the old "thanks for the
money for tuition." It was like, don't call us, we'll

call you.

10 01
Send no more mail to me.

01 01
I would like to further my teaching education degree.

Could Ferris offer some education classes that would be in
my area.

01 02
I work as day floor supervisor for Cummins Mid-States

Power. Dealing with the mechanical part of the Cummins
engine is no problem, dealing with the new electrical
products, and being good at it is. With Compuchek,
Compucruise Pace and the 1989 ECI engines, it is very hard
to stay on top of it. Five years from now, a diesel
mechanic will need a lot more than a tool box and

wrenches.

43 01
I feel that my comments on this survey are slanted because

I'm in the US Marine Corps. My job entitles me to work on
a light armored vehicle. It's basically a tank on eight
wheels and is lighter with a smaller weapon. I perform
maintenance which consists of troubleshooting and remove
and replace only. I do not get to rebuild any components.
I await for the end of my contract so I can return for the
AHT program. I have been unable to find anything
comparable to the programs at Ferris.

43 45
After graduation, I felt the Heavy Equipment field seemed

burned out, or too full. A job was hard to find. No cne
wants to hire anyone without experience, and although the
'service floor' gives some of that, there were too many
unemployed people with experience. So... I joined the
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USAF and now I work on electronics (ie radar, indicators,
transmitters, receivers, video processors, etc.). My
heart is with my tool box, however, and I really enjoy the
time I get to help a friend out with his car, or even
fixing my own. The knowledge I learned from FSC is not
lost. I intend to use it one day. But right not I feel
the time is right to open other doors with additional
career knowledge in other fields.

43 50
I am unable to make any suggestions for I have not worked

in this field for 4 yrs. I am currently doing microwave
and tropopheric scatter communication systems repair and
plan to obtain a degree in electronic engineering tech.

03 01
The instructor is a very important part of the program.

When seeking new faculty, try to get the best men you can
find. I went through the program when it was at 1010 E
Madison, the facilities were minimal, next to nothing, but
we had some excertional instructors, that really made the
program a winner.

30 01
Manuals are hard to follow when you can’'t understand the

blueprints or the codes used by the mfg - also students
should know that not all blueprints are 100% accurate.
Students should have at least one job, while learning
skills on the Service Floor that they have to finish
within allowed flat rate time. I would like to take
additional classes sometime - at present, I don't have the
time to spend in study or the money.

30 03

Students in the 6th quarter should go out on co-op., get
into the field, working on Service was good but most of
the employers I talked to didn't care. They wanted work
experience, & references from previous employers. Many of
the potential employers said you are over qualified, and
under experienced. I really enjoyed my time at Ferris.
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19

30

32

And have recommended many people to attend Ferris as well
as the heavy equipment field.

17 51

Presently in the coal mining industry we are using more
battery and diesel powered coal haulage equipment rather
than the older style AC powered machines.

01 03
In the material handling industry (fork lift trucks) the
major reasons for service calls are as follows:
1) No Start
A) Cranks, but won't start
B) Does not crank
2) Unit runs but will not move
3) Unit leaks

32 05

I think a graduate with a strong background in
hydrostatics, hydraulics, electrical & diesel engines
would be of great interest to the ski industry. There is
a growing need for top notch mechanics with opportunity
for advancement. As a whole, there is a need nationwide
for mechanics, welders, lift mechanics with good
electrical and mechanical skills, snowmaking and pump
technicians. The list goes on and on. The ski industry
needs qualified people who like the outdoors, enjoy people
and enjoy skiing. The pay is decent, the benefits
financially are not great, but most areas offer free
skiing to employees and families. I am not in need of any
mechanics right now but there are plenty of areas out here
in the East that are.
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01 01 06 y 03
I am doing very little mechanical work at the present time.

]l am now a general manager and in sales.

01 09 06 y 07
I feel that more time should be spent on electrical
troubleshooting ie: VAT 40 and scope use. More time on
diagnosis and less on rebuilding of fuel pumps and
injectors. You just send them out in the real world.

02 01 01 y 01
I see no problem in the present course concentration as

long as the courses keep up with new technology. I cannot
answer the previous page accurately at this time, because
I work in an automotive shop where most of those things
aren't encountered. I enjoyed my enrollment in HES. The
instructors and facilities are the best I've dealt with.

02 34 02 y 01
FSC prepared me to perform well in all areas of automotive

and HE repair and preventive maintenance. Please continue
teaching theory! By and large employees under my super-
vision lack the knowledge of theory of electricity,
hydraulics & friction (ie~loads on shafts, clutches, etc)
needed in troubleshooting. We often end up with a repaired
effect and repair the cause on a comeback.

02 02 05 y 01
Provide more school owned equipment. I hope that Ferris

is not so dependent on local gravel companies as they
were in 1978. Remove the politics from the curriculum!

02 31 07 y 01
Although I have an A.A.S. in Auto Service, I still feel

that more attention in the computer controlled fuel
systems and electronic systems in general would be very

beneficial.

02 03 01 y 02
If you add to your curriculum and offer to past students,
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it would be nice to have some night courses available for
the people who work and some update classes would be

helpful.

01 03 y 03
My current job as a Service Director of an automobile

dealership does not allow me to spend much "hands on"
time repairing. I do directly supervise the repairs of
25 technicians. Skills and concepts learned at Ferris
have enabled me to make productive decisions and build a
profitable service facility. Other than keeping up with
the technical advances of our industry, I would not make
radical curriculum changes. Teaching students the basics
and relating them to current technology is the most
important thing Ferris can do for a student.

01 03 y 03

Because I went through the AHT program and now work in a
"hands-off" position, my survey may be of little help to
you. Even though I don't turn wrenches I do find my
technical background very helpful as an Asst. Mgr.

02 04 y 03
In this business (auto or heavy equip) a class on stress

management should be part of the progranm.

02 04 y 03

I haven't seen the new Heavy Equipment building yet, but
in my opinion, the old warehouse facility was more like
what can be expected when the students enter the job marke

02 04 y 03
Stress to the student to get fully certified. Get a lot o

retail experience. When making a wholesale decision you
must have common sense which comes from retail.

02 04 vy 03
Answers to question 20 are in the point of view of the mfg

193
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I discuss these topics on a daily basis with the 58
service mgr/dlr operators that I am currently responsible
for.

02 04 y 03 )

I feel with the addition of the new facility the HE
program should be able to turn out quality technicians.
I only wish I could have attended classes in the new
building.

02 04 y 03
I am looking forward to seeing the new H.E. building, it

was long overdue.

02 04 y 03

I hardly use any of the things studied in HE since I now
just work on cars & trucks. I handle reimbursements for
Chevrolet customers, and the items marked on section 4
({task inventory) are the situation I hzndle most.

02 04 y 03
For the automotive course, several basic electronic
courses & computer courses would be very beneficial.

02 04 y 03

My current position does not require specific or in-depth
knowledge of any one system or component. My overall
knowledge provided by the HES program, of automotive
systems has been very important. There is much demand
for graduates of this, or similar programs. Keep up the
good work and always continue to strive for improvement.

02 04 y 03
1. Increase electronic fuel injection
2. Tool identification should be decreased

02 04 y 03

I'm a Service Rep for an automotive company (BMW of North
America). Therefore, unfortunately, many of the subjects
I learned in HES have been unused because they are not
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applicable. I must admit I do certainly miss dealing with
heavy equipment. BMW has a prestige image, but sometimes
their owners (our customers) are a real pain in the rear.
Instead of dealing with having to miminize downtime on an
earthmover that is going to hold up a major construction
project, we are dealing with Mr. Smith who wants his

complete climate control system replaced because he says
when he sets it to 72 degrees his thermometer shows its

actually 74 degrees; and, he wants a free rental while the
work is being completed! I'll get back into the HES field
sooner or later, if it's the last thing I ever do!

02 02 04 y 03
Need to work on getting "new" product information to the

students.

02 02 04 y 03
I am currently a District Service Manager in the states of

Kentucky, Tennessee, and Alabama. Although I rarely work

on vehicles, I draw my knowledge from many classes that I
have had at Ferris. My knowledge has been proven sufficient
when talking to technicians, customers, and during
arbitrations at the Better Business Bureau. I feel that my
technical knowledge has helped me far more than my
management skills in my present job. Although a big part

of my job is Customer Satisfaction, I £ind that utilizing
my technical knowledge to explain conditions to customers
helps to prevent future questions in addition to the issue

at hand.

C2 36 05 y 03
Make students aware of other opportunities beside turning

a wrench 8 hours a day. Professions such as technical
writing, training writers, time study technicians and
instructors allows a person to keep up with the latest
technology, hands-on validation, and diversify themselves
into other areas.

02 02 05 y 03
Task inventory does not apply to my current position. I
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deal with lemon laws, arbitration and class action suits.
Previously I had been dealing with all areas of auto
diagnosis.

02 05 y 03

I am unable to comment on any changes in the HE curriculum.
I went on to AHT and am employed by Cheverolet Motor
Divison as a service and marketing rep. I did not put to
use any of the skills I learned in HES.

02 05 y 03

Being that I have never obtained a position in the HE
industry, it is difficult for me to foresee any changes
that are occurring.

01 05 y 03

This program gave me a good all around overview on what
I might encounter in the real world. Manuals should be
made part of the required list of tools for being on
service floor & how to use them to save time & problems.

01 06 y 03
Go deep into A/C-electrical-ABS-SRS-CIS/CISE-computers.
These classes were either not available or were very brief.

37 07 y 03

For me, success is not so much what you know, although it
is important, but that you are willing to work, to give
100%, do the unexpected for your employer. "Who" you know
is as important as "what" you know and having guts is what
it takes in the advertising business. Lots of politics.
Learning to keep quiet, learning to network others for
leads. Owning a business is gutsy: especially when you
have a wife, three children and a mortgage.

31 07 y 03
It would be helpful to have a booklet for sale on new

(early 80's) updated equipment.
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02 08 y 03

I've found basic shop practices and basic hydraulic classes:
very useful. Time management, quick troubleshooting and
repair needs to be stressed in order for a flat rate
technician to make a good living. Clean & neat shop area
and the appearance of the technician are important to

improve the image of technicians. AHT program is
highly recommended!

15 14 y 03
I'm sure you are aware of this, or at least have heard it

before - Ferris State really does have a super reputation

in the automotive (Heavy Equip) field. I've worked in

the Const. Equip. Industry for 2 yrs and most everybody

that sells or services big iron thinks very highly of
Ferris' Program. EG: when I left AIS Const. Equip. Co. for
this State job, we had 3 Ferris grads all under 30 years

old in management. That company is the largest construction
equipment co. in Mich. They love Ferris people.

01 18 y 03

In my position of sales, a mechanical background is very
useful selling trucks and cars. Customers have much more
faith in a salesperson who knows what he is talking about.
It is also very beneficial when it comes to appraising a

trade-in.

01 18 y 03
I enjoyed going to school at Ferris. I feel it is a very

good school for my curriculum especially.

01 26 y 03
Need to offer an MBA degree.

02 26 y 03
Continue to include courses that relate to the latest

advancements in all areas of the HE industry as it relates
to components, complete vehicles, testing equipment,
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troubleshooting, repair techniques, etc. Be especially
receptive to all areas that utilize computers and
electronic systems controls.

01 26 y 03
My present job pertains to automobiles and not

specifically diesel motors.

02 10 y 03

The HES degree is worth more than the 2HM degree! Unless
you don't want to turn a wrench. All things being equal
I have a better career with the HES degree, but I do not
want to turn wrenches for a living.

02 09 y 04
More emphasis on chassis & engine electronics & electrical

diagnostic work & more training with diagnostic equipment
in general.

02 04 y 05

Electronics are becoming more common in automotive & H.E.
applications. The ability to understand & diagnose these
systems will give your students an edge. Computers are

also being used in the shop now for diagnosis of
micro-computer systems & also for Repair Orders and technical
data storage & retrieval.

02 04 y 05

I am currently employed by Ford Motor Co as a Field rep.
therefore I never actually get involved with hands-on
training (mechanics). However, my background has helped
me greatly in counseling my dealer customers.

04 07 y 05

My education and experiences at Ferris where great. I may
not use all of the skills taught, but a day doesn't go by
that I don't tap into what I learned while attending Ferris.
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02 27 y 06

The Heavy Equipment program gave me a good "hands on"
mechanical background, which definitely helps me with my

work as an engineer.

02 29 y 07
The heavy equipment curriculum was a very good experience
for me. As I went into research & development out of school,

I cannot say if there should be any classes added at this
time. I know when I attended school I thought the classes
that did not pertain to heavy equipment were useless, but I
have since changed my mind! Keep up with the times - we
were behind the times with the equipment we had in the

shop when I was enrolled. Make education fun to learn,

the students will benefit more from it.

02 53 y 07
I worked at Atlas Truck Rental & Leasing in Grand Rapids

for one year. I did general repair, a lot of electrical,
lights, starters, suspension system rebuilds, Diesel tuneups.
I now work at Progressive Die & Automation. I went to

GR Junior College in the Tool & Die Program. I will get

my Die Makers card in January 1989.

01 01 y 01
The program I went through in 79-81 was very well rounded.

23 06 y 01
I'm glad to see the program headed upwards. I feel the

program has taught me a great deal. Right now I work for

a construction company with my father-in-law. We've grown
from 2 trucks to 4 trucks, 2 dozers, 2 backhoes, loader, etc.
I feel the program has helped me very much in understanding
the operation of equipment. Maybe the program should ocffer
such a class. Operating equipment plays a big part in
mechanics.

01 28 y 01
The HES curriculum at Ferris is still very widely respected
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in the job market. 1It's something you all can be proud of.
Thanks for a career. Looking forward to touring your new
facility.

01 01 y 02
Working in auto machine

01 01 y 02

After going to Ferris for 2 yrs, I learned more on my first
job than in any of the specific subject courses taught in
heavy equipment. The HES course should be for 3 years and
add hydrostatic drives as a course by itself. Also add
automatic transmissions used in heavy equipment. I am only
satisfied in the degree and not the course. I am glad I
took auto machine as a back up course.

01 02 y 02

The current trend is towards more electronic contreols and
monitors. A good understanding of basic electrics and
troubleshooting is critical. Training in specific areas

is good but a thorough understanding of basic concepts

and theory is much more important. With a good background

in the basics, a more detailed knowledge of specific systems
can be understood much more gquickly. Also, stress good
work habits and good ethics. Keep up the good work in
hydraulics and hydraulic troubleshooting. More if possible!

01 03 y 03
There needs to be more emphasis on tracks & undercarriage

systems for the students who care to move into the con-
struction field. I feel that we work on 70% track &
undercarriage related problems on a daily basis. There
should be more information now than there was when I
attended on hydrostatic transmissions - HLR transmissions.
I feel these would help the students out immensly.

23 07 v 03
As owner of a building restoration company in the Cleve-

land area, I own & operate many different pieces of eguipment
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COMMENTS BY GRADUATES WITH ADDITIONAL DEGREES

Bu Jo A TY Comments
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(compressors, trucks, small gas engines, etc.) which need
fixing all the time. My HES background is invaluable.

02 21 y 03
I would be interested to find out how many graduates, after
ten (10) years, are still in the automotive industry.

01 28 y 03
Generally had a very good all around education and am

very happy with what I was taught.

02 01 y 05

My company manufactures asphalt plants & components. I
primarily troubleshoot the control systems of these plants.
Secondly I train, not only our own people but we put on
six customer schools a year. For our own people we have
service, sales & specialty schools for domestic & inter-
national personnel. Our industry needs people with

1: Electronic skills-- computer, 3-phase, high DC, 120 Vac
and be able to follow prints. 2: Industrial burner skills.
3: math--a good background. 4: Iron - erecting steel

{50 ton units) we do use gear boxes. 5: Material handling
- conveyers etc. Also blueprint reading & especially
safety minded.

02 04 y 05 ‘
If you keep teaching the basics, the students will be able
to grow in their special areas.

23 13 y 07
A good program. What else can I say!

08 01 y 01
Must stress electronic education - everything is going

computer controlled & digital.

1 01 vy 01
Ferris is a very good school & I enjoyed it & benefited

well from it. Thanks.
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COMMENTS_BY GRADUATES WITH ADDITIONAL DEGREES

In Bu Jo A TY Comments
05 07 01 y 01
keep up to date, and don't forget the small items.

05 02 01 v 01
An electrical troubleshooting course including setting up
a complete vehicle lighting system. A hydraulic system set
up including hose making and types of fittings, reducers
and Hyd pump set up off a PTO system (trucks). If possible,
split students into farming, trucking, construction.

05 01 01 y 01
Less classroom and more hands on training. Update courses.

05 01 01 y 01
Keep up the good work.

05 30 01 y 02
Hydraulics should be the subject to key on, advancements from

year to year is unbelievable. Screen the students to see if
any mechanical abilities are in them & separate them from the
ones that have gone through auto machine or auto service

or individuals with some kind of background. If memory
serves correctly most classes would have been more
interesting if the small majority who shouldn't have been
there were not. Mechanical abilities is like sports,
everyone cannot be a pro & with the cost of education, only
to be fair to the more advanced individuals possibly another
2 quarters need to be added to the slower student and I
believe better well rounded students will graduate out of
Ferris. I don't mean to be negative, I received a good
education from Ferris even tho there was boredomn.

05 08 01 y 03
I wish I would have recognized the importance of good marks

when I was at FSC. I would have paid more attention and
not goofed off so much. When passing grades are made too
easy to achieve, it is a loosing principle. A low standard
of grades will not implant dependable and responsible
mechanics in the field. I don't want this to sound like a
bad attitude, but it is what I see as a problem at FSC.
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COMMENTS BY GRADUATES WITH ADDITIONAL DEGREES

Bu Jo A TY Comments
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I remember my Humanities instructor telling me that his
manager (the dean?) told him to make the test easier.

Stress working with parts manuals even on tests, eg. I never
learned how to adjust a spicer clutch internally when at FSC.
The first time I had to do that, it was embarassing.

If the instructor can't read the answer to test questions

because of poor penmanship, the answer should be wrong.
Writing Repair Orders is important.

34 02 y 03
Keep courses updated - electronic controls on Cat, Cummins,

etc. New seals -~ can't use wear sleeves, must replace yoke,
etc. ]

08 02 v 03

I work in an emergency road service department for a truck
leasing company. Every day I am required to make quick
decisions to provide the most timely and cost effective
repairs. Troubleshooting skills are a must. Areas that
commonly come up are: fuel injection systems; air brakes;
heavy duty drives; charging & cranking systems. All repairs
are handled over the phone by using our branches and outside
vendors. 24 hrs, 365 days per year.

01 02 y 03
My job is too demanding to be interested in taking additional

courses or refresher courses. They are currently giving us
home study books which include tests. If you do well on them,
prizes are awarded. Todays employers expect 110 % of your
time, both on and off the job. They want you to do more

than ever before and in less time!

04 03 y 03

Continue to teach basic fundamentals in each course. Never
assume a prospective student knows anything about HES.
There are many misconceptions presented by employers and
fellow mechanics that confuse those who are not
knowledgeable of basic fundamentals.
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COMMENTS BY GRADUATES WITH ADDITIONAL DEGREES

Bu Jo A TY Comments

01 18 y 03

I am still in the AHM program. Math 140 is a required
course. On my internship I found that I was severly lacking
in knowledge of MS-DOS procedures and with using hardware -
hard drives.

01 18 y 03

After graduating from HES, working 2 yrs in the field, and
returning to complete AHM. I am now back in the field.

I STRONGLY urge you to DISCOURAGE HES graduates from going
into AHM. Very few, if any, HE or trucking people will
recognize or respect the AHM degree. Two yvears of shop
experience will be more beneficial than AEM. I speak from
experience!

15 23 y 03
Automatic transmissions should be added as a required course.

Diesel engine rebuilding, at least 1 engine as a requirement,
maybe 2 different engines - should be rebuilt on the service
floor at the time. A Preventive Maintenance class, one that
teaches proper ways and theories behind a Preventative
Maintenance inspection. I would not mind coming back and
seeing the changes made at the school since I left.

01 30 vy 03
For the 4 yr AHM degree - lose the Algebra II requirement

and put something useful in its place - like business
mathematics.

10 03 y 03
1. Disc brakes should be part of HES 204 suspensions &

brakes as well as, "the importance of tires in relation
to suspensions & final drives."
2. More emphasis should be placed on electrical trouble-

shooting.
3. HES 206 hydraulics, needs more hands on problem

situations, "troubleshooting."”

01 01 y 04 .
Make service floor MORE PRACTICAL! Design better lab tasks

[
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Bu Jo A TY Comments
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to involve students during DEAD TIME. Teachers on service
floor, and those teaching classes, need to take updated
courses in their fields. They are PRESENTLY WAY OUT OF DATE
in the knowledge that they are teaching the students!

02 04 y 04
I would be more than happy to come talk, give a school
or provide information on Fuller transmissions.

03 08 y 04
I have learned many skills through HES and am very grateful

for the education I have received at FSU. I enjoy my job
very much & am thankful to my instructors for their efforts.

07 01 y 07

Speaking from the trucking industry standpoint, more time
should be spent on P.M. The P.M. mechanic can save or break
a company because he is the one who sees the trucks most
often and knows their condition best. He is the jack-of-
all-trades, must know some of every part of the truck so
as to spot trouble areas and repair if small. I feel he
is and should be the most knowledgeable mechanic in the
shop. I was one for 3 yrs and spotted stuff on trucks
the specialists (engine man, trans man) didn't see, as
they were knowledgeable in their specialized area only.

07 01 y 07
You have a very good program. The instructors are very

knowledgeable and helpful. Keep up the good work.

02 01 y 01
Most of the in-class courses were generally covered fairly

well for the college student, but more emphasis needs to

be placed on the service floor area in terms of volume

to better prepare the student for the REAL world when he

gets a job. Some students took 6 to 8 weeks to complete a
diesel engine overhaul which is indeed thorough but much

too slow to prepare a person for the work force.
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COMMENTS BY GRADUATES WITH ADDITIONAL DEGREES

Bu Jo A TY Comments
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02 04 y 04

I am presently working in the medical field as a service
tech & have also worked in industry as a robotics tech.
The mechanical skill I have learned at Ferris I apply
daily to my present position.

10 01 y 05
FSU must strive to teach the basics well, what I mean by

basics are operation principles & theories in the proper
maintenance practices of equipment. Keep the teaching &
text materials simple & straightforward. Prior to my
enrolling into HES back in June, 79, I had really no prior
work experience as a hands-on mechanic. No experience
following directions & fabricating things. My first job
with GSI after graduation-85% fabrication work & 15% of
what I went to school for. I felt overwhelmed & at a great
disadvantage. I would change the welding 20 wk requirement
somewhat to insure 8 wks of practical fabrication time.

I'd have geared to what a journeyman may encounter on the
job. This would give an edge to those with no practical
experience.

16 05 y 07
I did not work in the Heavy Equipment field after graduation.

Perhaps, a qQuestion along these lines is in order.

02 27 y 06
Please have someone contact me if I could assist in any

way with possible improvements for the program.

02 27 y 03
I am no longer in the HE or automotive field but my

education from Ferris opened the door to my present position.
I am working as a Stationary Engineer in a power house and
am presently taking classes at JC in GR to obtain my State
License. I operate a waste boiler and 2 package boilers
each rated at 20,000 lbs of steam per hour. We also are

a co~generation plant and produce as much as 500kw/hr.



207

APPENDIX XXXXIV

COMMENTS BY GRADUATES WITH ADDITIONAL DEGREES

In Bu Jo A TY Comments

17

Our plant also runs two 150 hp air compressors with several
smaller backup units. If I can help the HE program any
further please contact me.

27 27 y 01
Eventhough I do not work in a HES field, I find a use for

my practical education on a daily basis. One of nmy
responsibilities as a Logistics Engineer is to provide

inputs to design engineers to ensure the equipment is
maintainable. As you can imagine, a practical philosophy
on design concepts is important input to the service
technician in the military ranks.

17 43 01 y 02

17

17

17

This survey is very hard for military personnel on active
duty to f£ill out, as most of the areas do not conform to
our military occupational skills areas if we are working
out of a motor pool, or a rebuild area. I work with
heavy armament on tanks and self propelled howitzers.

I deal mainly with the "black boxes", which is electronics
as well as the hydraulics that do the actual work. Thank
you for the opportunity to £ill out this survey and I hope
that at least in some small way it helps.

43 05 y 03
I am now a helicopter pilot in the US marine corps. I still

utilize my training from HES. It was helpful in flight
school while going through electrical, hydraulic & power-
plant systems.

43 39 y 03
I really enjoy flying. I fly the E-ZC Hawkeye from the

aircraft carrier "USS Enterprise." I don't know if I'll
ever work in the automotive industry, but if I do, I'll be
sure to £ill out this survey more completely.

43 39 y 05
Sorry I can't help more. I've been a pilot for the United
States Marine Corps since 1983.
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Bu Jo A TY Commests

27 27 y 03
Please send me a current course/program outline for HES

and AHT.

02 32 y 01

I am now working in a chemical plant. The job before this
one - generator sets, which is fieldwork usually by yourself.
A week or so on rigging is needed for moving heavy parts

safely. Safety should be stressed.

06 05 y 03
I have recently started working for Consumers Power Co.

and I am presently working in the Grand Rapids area.

02 04 y 03

The skills I rely on the most are the ones I learned thru

the AHM program. However, I am required to troubleshoot over
the phone to our dealers, which is very difficult. I'm

not familiar with changes in the HES curriculum since '81,
but I feel a more concentrated effort in teaching tblshooting
will not only help HES grads who become technicians, but it
will also help those who go on to AEM & a career as a

factory service, parts, or even sales rep. The nuts & bolts
background we received at Ferris gives us a big advantage
over others who have not had the technical training. Others
who compete for the same jobs don't seem to have as strong a
technical background. 1If FSC provided a little more
troubleshooting experience, it will give our grads an
advantage that will be difficult for anyone else to match.

Keep up the good work!

01 01 y 07
You have two instructors that I would not recommend to teach

anyone. If I were a Ferris staff I would not admit that I
even knew them.
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COMMENTS ON THE EIGHT SURVEYS THAT WERE DISCARDED

Comments
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x I received your Questionnaire and regret to tell you I

have not worked in the field as yet. Sorry I can't be of
help to you at this time. (Survey not returned)

p 4 Dear sir:
I suggest you research my records, I graduated with an

A.A.S. in "79-80" Architectural Drafting Tech. I'm sorry, I
can't participate in your Automotive and Heavy Equipment
survey. Thank You.

b 4 Gentlemen:
This survey was sent in error as I did not participate

in Heavy Equipment Service.

x I got hurt on the job, so I'm not able to work in the
Heavy Equipment Field.

b 4 The teachers should grade according to how much work
you accomplish on the service floor and how good of a job
you do. I earned a B+ on the service floor, and just
because I over tightened some bolts on accident, I got my
grade lowered to a C. I will never forget that and I will
NEVER recommend Ferris with a high status to someone to go
there for a HE degree. I would tell them to attend Ohio
Diesel where you get graded fairly, not unfairly!.

b 4 My son is presently employed as an auto mechanic
(dealership) in Rose City, MI. He never worked in Heavy

Equipment. (His Mom)

X I was a transfer student into the AHM [AHT] program. I
did not attend the Ferris Heavy Equipment Service program.

b 4 NOTE: This survey was returned unanswered.

209
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APPENDIX B

Ferris State University
Heavy Equipment Service Program

Survey of Associate’s Degree Graduates

Where are you currently employed? Name:
Address:

How long have you been employed there?

What is your present position/job title?

What was your starting salary? $

What is your present salary? $

Was it difficult to find a job when you graduated? Yes ____ No__
How soon after graduation did you find work in the heavy equipment field?

What non-heavy equipment classes would have helped you be better prepared
academically for the heavy equipment profession?

Which phase of your on-campus education was more valuable in preparing you for work?
heavy equipment courses service floor

Based upon your heavy equipment course work at Ferris, were you able to obtain
ASE/Michigan certification in all areas? Yes ___ No__
If not, please explain the area of concern.

How effective was your heavy equipment course work in preparing you for work?
Should any changes be made?

A.AS. Alumni



12.  To what degree do you feel a co-op experience or internship would have helped you in
preparing for work?
100-90___
89-80___
79-70 __
69-60___
59-50 __
49-40 __
39-30 _
29-20 __
19-10 _
9-0

13.  Was the technological equipment used in your heavy equipment courses up to date?
Yes___ No__
Please explain:

14.  How useful were the computers you used and the computer skills you developed in the
Heavy Equipment Program? Please explain:

15.  If you were to return to school for a Bachelor’s Degree, would you consider Ferris?
Yes___ No ___

Please explain:

A.AS. Alumni



16.  What areas of heavy equipment do you think the FSU program needs to more thoroughly

address?
17. Would you recommend this program? Yes _ No___ Please explain:
AAS. Alummi



Dear “First Name,”

The enclosed survey has been developed as directed by Ferris State University to fulfill a full
review of the Heavy Equipment Technology A.A.S. degree program. A review is required of all
University programs on a cyclical basis. The Heavy Equipment Technology faculty and
administration have embraced the review as our chance to determine if the program is fulfilling

its purpose.

Your timely contribution is requested in completing this survey and is most important to us.
Your answers will impact the program affecting changes we might see as needed for
improvement. Continued program success through improvement is the goal of the review.
Please allow us to use some of your valuable time to complete this survey along with any
comments you wish to contribute.

Your continued support of the Heavy Equipment Technology Program at FSU is greatly
appreciated. If you have any questions, please call 616/592-2810. This survey is for the A.A.S.
degree program, and we would like it returned to us by April 7, 1998. You can return the
completed survey in the enclosed, self-addressed, postage-paid envelope or fax to 616/592-2812.

Sincerely,

William T. Hillary, Professor
Heavy Equipment Technology

WH/ds

Enclosure

A.AS. Alummi
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Ferris State University
Heavy Equipment Service Engineering Program

Survey of Bachelor’s Degree Graduates

Where are you currently employed? Name:

Address:

How long have you been employed there?

What is your present position/job title?

What was your starting salary? $

What is your present salary? $

Was it difficult to find a job when you graduated? Yes___ No__
How soon after graduation did you find work in the heavy equipment field?

What non-heavy equipment classes would have helped you be better prepared
academically for the heavy equipment profession?

Which phase of your on-campus education was more valuable in preparing you for
work?

heavy equipment courses intemship

Based upon your heavy equipment course work at Ferris, were you able to obtain
ASE/Michigan certification in all areas? Yes __ No __
If not, please explain the area of concern.

How effective was your heavy equipment course work in preparing you for work?

B.S. Alumni



12.

13.

14.

15.

16.

Should any changes be made?

To what degree do you feel your internship helped you in preparing for work?
100-90___

89-80____

79-70 __

69-60___

59-50 ___

49-40 __

39-30 __

29-20 __

19-10 _

9-0

Was the technological equipment used in your heavy equipment courses up to date?
Yes___ No__
Please explain:

How useful were the computers you used and the computer skills you developed in the
Heavy Equipment Program? Please explain:

What areas of heavy equipment do you think the FSU program needs to more thoroughly
address?

Would you recommend this program? Yes___ No____ Please explain:

B.S. Alumni



17.  If you had it to do over, would you complete this Bachelor’s Degree Program?
Yes___ No Please explain:

B.S. Alumni



Dear “First Name,”

The enclosed survey has been developed as directed by Ferris State University to fulfill a full
review of the Heavy Equipment Technology A.A.S. degree program. A review is required of all
University programs on a cyclical basis. The Heavy Equipment Technology faculty and
administration have embraced the review as our chance to determine if the program is fulfilling

its purpose.

Your timely contribution is requested in completing this survey and is most important to us.
Your answers will impact the program affecting changes we might see as needed for
improvement. Continued program success through improvement is the goal of the review.
Please allow us to use some of your valuable time to complete this survey along with any
comments you wish to contribute.

Your continued support of the Heavy Equipment Technology Program at FSU is greatly
appreciated. If you have any questions, please call 616/592-2810. This survey is for the A.A.S.

degree program, and we would like it returned to us by April 7, 1998. You can return the
completed survey in the enclosed, self-addressed, postage-paid envelope or fax to 616/592-2812.

Sincerely,

William T. Hillary, Professor
Heavy Equipment Technology

WH/ds

Enclosure

B.S. Alumni






APPENDIX F

STUDENT SURVEY
(AAS Degree)

How many semesters in the Heavy Equipment program have you
currently completed? 1st 2nd 3rd 4th other

What prompted your interested in the Ferris State University
Heavy Equipment Program? Check all that apply.

Counselor Parent (s) Friend(s)
Teacher (s) Advertisement (s) Co-worker at job
Technician of the Future day Other:

What are your plans or goals after completing your AAS
degree?

Work Where:

Further education

Work and education

Other

How would you best describe the value of subject matter
covered of the following classes?

HEQT 100 Trouble-Shooting Strategies: [] Have not taken
[] Excellent [] Good [] Fair [] Poor [] Very Poor

Comments:

HEQT 101 H.E. Maintenance Fundamentals: [] Have not taken
[] Excellent [] Good [] Fair |[] Poor [] Very Poor

Comments:




HEQT

HEQT

HEQT

HEQT

HEQT

HEQT

HEQT

110 H.E. Electronics Fundamentals: [] Have not taken
[] Excellent [] Good [] Fair [] Poor [] Very Poor

Comments:
120 H.E. Engine Technology: [] Have not taken

[l Excellent [] Good |[] Fair [] Poor [] Very Poor

Comments:

160 Fluid Power Fundamentals: [] Have not taken
[] Excellent [] Good [] Fair [] Poor [] Very Poor

Comments:

200 Planned Maintenance Systems: [] Have not taken

[] Excellent [] Good [] Fair [] Poor [] Very Poor

Comments:

201 Transport Refrigeration: [] Have not taken

[] Excellent [] Good [] Fair |[] Poor [] Very Poor
Comments:

210 Heavy Equipment Electrical Systems:[] Have not taken

[] Excellent [] Good [] Fair [] Poor [] Very Poor

Comments:

230 Diesel Fuel Systems Technology: [l Have not taken
[] Excellent [] Good (] Fair [] Poor [] Very Poor

Comments:




HEQT 240 H.E. Brakes & Suspension systems: [] Have not taken

[] Excellent [] Good [] Fair [] Poor [] Very Poor

Comments:

HEQT 270 H.E. Power Transfer Technology: [] Have not taken
[] Excellent [] Good [] Fair [] Poor [] Very Poor
Comments:

HEQT 275 Heavy Equipment Lab Practice: [] Have not taken

[] Excellent [] Good [] Fair [] Poor [] Very Poor

Comments:

How would you describe the time used in the Heavy Egquipment
classes?

[] Excellent [] Good [] Fair [] Poor [] Very Poor

Comments:

The teachers’ knowledge on the material presented was:
[] Excellent [] Good [] Fair [] Poor [] Very Poor

Comments:

The teachers’ availability, helpfulness and courtesy were:
[] Excellent [] Good |[] Fair [] Poor [] Very Poor

Comments:

The facilities overall appearance and set-up are:



[l Excellent [] Good [] Fair [] Poor [] Very Poor

Comments:

How were your course lab experiences?
[] Excellent [] Good [] Fair [] Poor [] Very Poor

Comments:

The availability of shop tools are:

[] Excellent [] Good [] Fair [] Poor [] Very Poor

Comments:

The experiences on the service floor are: [] Have not taken
[l Excellent [] Good |[] Fair [] Poor |[] Very Poor
Comments:

Do you feel the tool reguirement is adequate
[] Excellent [] Good [] Fair [] Poor [] Very Poor

Comments:

Do you feel the classes are sequenced properly:

What are two important changes you would make to improve the
Heavy Equipment Program:

1)

2)




Additional comments on any other matter related to assessing
your education at Ferris State University?




APPENDIX G

Student Survey
(BS Degree)

How many semesters in the Heavy Equipment program have you
completed in currently? 5th 6éth 7th 8th other

What prompted your interest to continue with your education?
Please check all that apply.

Teacher (s) Parent (s) Friend (s)
Career advancement Advertisement Co-worker

on job
Other:

HSET 370 H.E. Automatic Transmissions: [] Have not taken
[] Excellent [] Good [] Fair [] Poor [] Very Poor

Comments:

HSET 393 Industry Internship: [] Have not taken
[] Excellent [] Good [] Fair [] Poor [] Very Poor

Comments:

HSET 400 Failure Analysis: {] Have not taken
[] Excellent [] Good [] Fair [] Poor [] Very Poor

Comments:




HSET 401 Interfacing systems: [] Have not taken

[l Excellent [] Good [] Fair [] Poor [] Very Poor
Comments:
HSET 402 Fleet Management: [l Have not taken

[] Excellent [] Good [] Fair |[] Poor [] Very Poor

Comments:

HSET 460 H.E. Adv. Hydraulic Systems: [] Have not taken
[] Excellent [] Good |[] Fair [] Poor [] Very Poor
Comments:

HSET 403 Testing and Systems Analysis: [] Have not taken

[] Excellent [] Good |[] Fair [] Poor [] Very Poor

Comments:

How do the technical related classes conform with the program
goals of preparing you to be an H.E. technician.

[] Excellent [] Good [] Fair [] Poor [] Very Poor

Comments:

Do you feel the classes are sequenced properly?




What are two things you would change in this program?

1)

2)

Additional comments on any other matter related to assessing
your education at Ferris State University?
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Electrical Power Generation Certificate Classes

Were the certificate classes offered or presented to you?
YES NO

Did you take any certificate classes? YES NO
How beneficial are the certificate classes?
[] Excellent [] Good [] Fair [] Poor [] Very Poor

Comments:

How helpful was the material in the certificate classes?
[] Excellent [] Good [] Fair [] Poor [] Very Poor

Comments:

How adequate was the equipment to work with?
[] Excellent [] Good [] Fair [] Poor [] Very Poor

Comments:

What are two things you would change in the certificate
classes?

1)

2)




APPENDIX H

SURVEY
of

FERRIS STATE UNIVERSITY
HEAVY EQUIPMENT TECHNOLOGY AAS DEGREE PROGRAM

by
HEAVY EQUIPMENT TECHNOLOGY ADVISORY BOARD

for
1998 ACADEMIC PROGRAM REVIEW

A. INSTRUCTIONS to advisory board member:

Please mark the appropriate box for each question and write in any comments you wish to add under each question.
Please feel free to add any additional comments on a separate sheet of paper. Return the survey in the self
addressed envelope. It is important that all the questions are answered and the survey returned as soon as possible.
Another survey asking questions for BS degree program in Heavy Equipment Service Engineering Technology
will sent in a few days. Thank you for your continued support in this endeavor to improve Ferris States Heavy
Equipment program.

A rating of 1 means that you strongly agree with the question.
A rating of 2 means that you agree with the question.

A rating of 3 means that you disagree with the question.

A rating of 4 means that you strongly disagree with the question. |
A rating of 5 means that you are not sure or the question does not apply.

1%
o
L

1. The Heavy Equipment Technology program provides students with practical skills and
knowledge experiences. Comments:

2. The Heavy Equipment Technology program Advisory Board meets often enough.
Comments:

3. The communication/advising link between FSU HET program and its Advisory Board
is adequate?
Comments:

4. The Heavy Equipment Technology AAS degree program is periodically reviewed and
revised to keep current with changing job practices and technology.
Comments:

5. As a member of the Board, you are knowledgeable about the Heavy Equipment Technology
program. Comments:

6. Employment prospects for Heavy Equipment Technology graduates are favorable upon
completion of the program. Comments:

advcom/aas/




7. The physical facilities are sufficient to support quality instruction.
Comments:

8. Instructional equipment used is current and representative of what graduates will use on
the job. Comments:

9. Computers will become more prominent in all aspects of the heavy equipment repair
industry. Comments:

10. Classes are reviewed and revised to keep current with the changing job practices and
technology. Comments:

11. The Advisory Board is adequately utilized by the program. Comments:

12. Short and long term employment prospects in the industry remain strong.
Comments:

13. Suggestions from the Advisory Board members are encouraged and adopted by the
program. Comments:

14. What are the major strengths of the program?

15. What are your suggestions for improvement of the Heavy Equipment AAS degree
program ?

Additional comments:

Please indicate what area of the heavy equipment industry you work in. If you work in
more than one area, indicate the percentage in each area.

CONSTRUCTION  AGRICULTURE TRUCKING

% — %




P

THE FOLLOWING QUESTIONS ARE RELATED TO THE POWER GENERATION
CERTIFICATE OPTION THAT IS OFFERED IN ADDITION TO THE AAS DEGREE!

1. The Power Generation option provides learning in a need area of the heavy equipment
industry ? Comments:

2. The employment prospects for Power Generation option holders is strong.
Comments:

3. The Power Generation option should be continued as a certificate option in addition to
The Heavy Equipment AAS program. Comments;

4. Additional comments about the Electrical Power Generation certificate option.




APPENDIX I

SURVEY
of

FERRIS STATE UNIVERSITY
HEAVY EQUIPMENT SERVICE ENGINEERING TECHNOLOGY
BS DEGREE PROGRAM

by
HEAVY EQUIPMENT TECHNOLOGY ADVISORY BOARD
for
1998 ACADEMIC PROGRAM REVIEW

A. INSTRUCTIONS to advisory board member:

Please mark the appropriate box for each question and write in any comments under each question. Please feel free
to add any additional comments on a separate sheet of paper. Return the survey in the self addressed envelope. It
is important that all the questions are answered and the survey returned as soon as possible. There are two sections
to the survey. The first eleven are questions relating to both the Maintenance and Manufacturing options.
Questions twelve and thirteen relate to the Manufacturing option only. Questions fourteen and fifteen relate to the
Maintenance option only.

A rating of 1 means that you strongly agree with the question.
A rating of 2 means that you agree with the question.

A rating of 3 means that you disagree with the question.

A rating of 4 means that you strongly disagree with the question. |
A rating of 5 means that you are not sure or the question does not apply.

| %Y
Ago-
Py
in

1. The Heavy Equipment Service Engineering Technology program provides students
with practical skills and knowledge experiences.
Comments:

2. The Advisory Board members are knowledgeable about the Heavy Equipment Service
Engineering Technology program. Comments:

3. Employment prospects for Heavy Equipment Service Engineering Technology graduates
are favorable upon completion of the program. Comments:

4. The physical facilities are sufficient to support quality instruction.
Comments:

5. Instructional equipment used is current and representative of what graduates will use on
the job. Comments:




advcom/bs/

6. Classes are reviewed and revised to keep current with the changing job practices and
technology. Comments:

7. The Advisory Board is adequately utilized by the program. Comments:

8. Short and long term employment prospects remain strong. Comments:

9. Suggestions from the Advisory Board members are encouraged and adopted by the
program. Comments:

10. What are the major strengths of the program?

11, What are your suggestions for improvement of the Heavy Equipment Service Engineering
Technology degree program ?

12. The Manufacturing option provides employment opportunities for graduates to enter the
manufacturing / engineering technology side of the heavy equipment repair industry.
Comments:

13. The courses offered in the Manufacturing option provide adequate preparation for
entering the field. Comments:

14. The Maintenance/Repair option provides employment opportunities for graduates to enter
the heavy equipment maintenance management/repair industry.
Comments:

15. The courses offered in the Maintenance option provide adequate preparation for entering
the field. Comments:

Additional comments:
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SECTION 1
INTRODUCTION E STUDY

Introduction To The Problenm

The heavy equipment industry is comprised of several
dynamic diversified parts which are being affected in many
different ways, and at different rates, by expanding technology.
This expansion ranges from the application of electronics and
computers to manage and control mechanical and hydraulic
systems, to the application of fiber optics in electrical and
electronic eystems. The industry faces a major problem created
by a critical shortage of qualified practicing technicians to

maintain and repair these sophisticated systems.

How will this shortage of qualified technicians be
addressed? One source might be the retraining of mechanics
currently working in the industry. However, many companies
have already found that a large percentage of practicing
mechanics do not possess the required educational foundation to
understand these more complex technical systems. Can industry
build the required educational foundation and train for the new
technology at the same time? Probably not! This, coupled with

the fact that the industry will be faced with a shortage of up



to 100,000 techniciane by the year 2000! further emphasizes the

seriousness of the problem.

Another source will be for education and training sources
to prepare a more sophisticated technician for entry into the
workforce. Traditionally, public and private schools, dealer-
ship and factory training, and apprenticeship programs have
been able to provide the education and training needed to meet
industry job requirements. However, the expansion of
technology is seriously affecting the ability of these sources
to deliver an acceptable end product without a dramatic
increase in education and training time. Obsolete skills and
knowledge cannot be removed from existing vocational and
technical curriculums...to make room for new curriculum...at
the same rate new skills and knowledge must be added to address
the requirements of new technology. In addition, an expanded
theoretical foundation, upon which current technical concepts

are built, must be implemented into curriculums.

Purpose of the Study

This study was designed, as a national study, to collect
data from the trucking, construction, agricultural, mining, oil

field, utilities, government, military, defense, marine, mobile

! Silvestri, George T. and Lukesiewicz, John M., Bureau of

Labor Statistics; "Projections 2000," Monthly Labor
Review, Vol. 110, No. 9. September, 1987, 54.



refrigeration, standby power generation, material handling,
forestry, air transportation, bus transportation, and railroad

transportation industries to:

1. Determine the market strength for a graduate from a BS

degree program in heavy equipment service technology.

2. Identify the most important subject matter areas that must
be taught to students enrolled in heavy equipment technology
programs to prepare them to meet current and future job
requirements. Subject matter areas included technical,
technical support, English, humanities, behavorial science,

and natural science.

3. Determine the upgrade training needs of practicing heavy

equipment mechanics.

4. Identify the direction the Heavy Equipment Technology
Program at Ferris State University should take in upgrading
its curriculum, and in providing education and training

services to practicing mechanicse within the field.

tetement of Problem

The technical expansion of the heavy equipment industry is
occurring at such a rapid rate that industry and educational
institutions are having difficulty fulfilling the training

3



requirements within the current established time restraints.
Much of this expansion is occurring in areas where the current
mechanic lacks the basic foundation knowledge for retraining.
In addition, the heavy equipment industry will face an
estimated shortage of up to 100,000 technicians by the year

2000.2

Research Questions

1. Is there a need for a graduate with a bachelor of

science degree in heavy equipment technology (HET)?

2. How many heavy equipment technology bachelor degree
graduates are needed currently, in five years, and in

ten years?

3. What subject matter aress are most important to the

various industries within the heavy equipment industry?
4. How does ‘{he demand for subject matter listed in the HET
technical areas compare to the demand for those listed

as technical support and general education?

5. What are the most critical needs for updating and retraining

the current heavy equipment industry workforce?

2 Silvestri and Lukasiewicz, 87.



6. What training sources will be used to update the current

heavy equipment industry workforce?

Definition of Terms

Heavy Egquipment Industry: For the purpose of this study the

heavy equipment industry is defined as the trucking, construc-
tion, agricultural, mining, o0il field, utilities, government,
military, defense, marine, mobile refrigeration, standby power
generation, material handling, forestry, air transportation,

bus transportation, and railroad transportation industries.

General] Education Courses: Arts and science courses that are

important for establishing foundation knowledge. This knowledge
forms the theoretical base from which technical concepts are
developed. They also develop communication skills and provide

a better understanding of the society in which we live.

Technical Support Courses: Courses that are very specific in

nature and are parts of other programs of specialization. They

are usually business, management, or engineering related.

Technical Courses: Courses that are technical in nature and

are necessary for the troubleshooting and repair of the machines

or equipment used in the heavy equipment industry.



Subject Matter Arem: A specific area of knowledge that was
thought to be potentially important for a Bachelor of Science
graduate of a Heavy Equipment Technology Program to possess.
It is important that they are not interpreted as being a
specific course. However, they may be a part of a course, a
full course, or several courses. Question VI on the survey
instrument contains the listing of these subject matter areas.

See Appendix I for a copy of the complete survey instrument.

Rated Subject Matter Areas: The rating of the subject matter

areas was accomplished by taking the average of all circled
responses for each subject matter area in Question VI of the
survey instrument and applying them to a modified Lickert

scale.

Ranked Subject Matter Areas: Those subject matter areas that

the respondents indicated as being important enough to be ranked
in one of the top ten positions in Question VII, or the top five

positions in Question X, on the survey instrument.

Delimitations of the Study

From the onset of this project, an attempt was made to
solicit information from the industries specified in the
Definition of Terms, and which are a part of the overall heavy
equipment industry. A major source for identifying those

specific industries which were chosen was a previous alumni



follow-up of Ferris State University graduates of the present

Associates Degree program in Heavy Equipment Service.

Information was solicited on a national basis. This
decision was made to specifically eliminate any bias in the
technical section of the survey which could have been created
by terrain, duty cycle, or operational parameters that may be

unique to a particular area.

Limitations of the Study

This study was designed to be as representative of the
heavy equipment industry as possible. However, the reader must
be aware of the following limitations in the interpretation of

its results.

Industry Classification: Question II on the survey instrument

was set up to allow the respondent to select more than one
industry which they served. The industry that received the
highest percentage rating was selected as the industry classi-
fication for that respondent’s business. 1In 36, or 9.1%, of
the returns this procedure changed the initial industry

classification that was initially assigned to the respondent.

Survey Population: Mailing lists for the various heavy
equipment industries were not equally accessible. Therefore,

those industries that had an abundance of names were limited, by



a random selection process, in order to prevent any one industry

from dominating the study.

Need for Graduates: The need for graduates is based upon a
graduate with a Bachelor of Science Degree in Service Technology,
as described in the introduction to the survey instrument
(Appendix I). This question was specifically asked in Question

VIII on the survey instrument.

Number of Graduates Needed: Question IX on the survey

instrument addressed this subject. However, due to the wording
of this question, it is not clear whether the respondents inter-
preted the question as meaning their total needs or additional
needs for the five and ten year time periods. As a conservative
estimate for curriculum planning, the writers have interpreted
the number of graduates needed in five years and ten years as
being the total numbers. Therefore, the number indicated for
five years includes also the immediate needs. Likewige, the
number indicated for ten years includes both the immediate and
five year needs. If the reader wishes to interpret the data as
additional, then the demands for the four year graduate will be

considerably higher than the writers’ interpretation.



SECTION 2
RESEARCH PROCEDURES

DEVELOPMENT OF THE SURVEY INSTRUMENT

The survey instrument was designed so that as much informa-
tion as possible could be identified and correlated back to the
respondent’s industry and business type. Appendix I contains a

copy of the survey instrument that was used in this study.

Question II of the instrument was set up on a percentage
response rather than having the respondent make a single choice.
Using this method allowed the respondent the opportunity to best
represent the primary market they serve, and at the same time
eliminate the potential loss of valuable information if more than

one market was checked using a single choice check-off method.

Question VI was set up to establish the industries’
opinions of the degree of importance between the different
subject matter areas. The method of soliciting this data
differed in opinion between the instrument designers and
thereby generated the need for two different pilot samples.

One pilot asked that all the subject matter areas in the
question be ranked by importance, and the other pilot contained

a modified four point Likert scale.



Question VII and X were set up as rankings in order to
establish the importance of the various subject matter area by

industry.
SAMPLE AND POPULATION

Forty survey instruments were sent out as a pilot sample
to determine the most appropriate instrument to send to the
total study population. The pilot population was comprised of
the members of the Ferris State University Heavy Equipment
Advisory Committee and select members of various industry
associations. Twenty-two of the pilots were returned for an
overall return rate of 55%. The results were overwhelming in
support of the modified Likert scale. The final instrument was
a slightly modified version which incorporated many of the
changes that were suggested by the respondents of the pilot

population.

The overall population of the survey was compiled from many
different sources. We would like to thank those individuals
and organizations who assisted us with information, lists, and
mailing assistance. The response was so great that the number
of names and addresses had to be limited so that the survey
population would comply with industry, type of business, and

geographic parameters established by the study committee.

10
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In the combining of the many different mailing lists used
to obtain the survey population, it was discovered that there
were several duplications of companies. The final mailing list
was purged of these duplicate records. A concerted effort was
made to establish good representation from each industry, type

of business, and geographic location.

The final study population was generated from the
following lists:
"List 1"

"Manufacturer Listings; 1990 Buyers Guide." Construction
Equipment, 30 November 1989: 254 - 320

"List 2"

"Directory of Membership 1988-1989." Egquipment
Maintenance Council

"List 3"

"Mailing List."” Equipment Manufacturers Institute

"List 4"

Official Motor Directory, Inc. Official Motor Carrier
Directory 1989 Issue 111.

"List 5"

Diesel & Gas Turbine Publications. 1989 Diesel & Gas

Turbine Catalog Worldwide Engine Power Products Directory
and Buyers Guide: Vol. 54. Wisconsin: Diesel & Gas

Turbine Publications., 1989

"List 6"

"Mailing List." Michigan Equipment Deslers Association.

"List 7"
"Directory.” Wisconsin Farm Equipment Association, Inc.

11



"List 8"
Selected Agricultural Dealers from Northwestern Ohio
(Various Sources).

"List 9"
"1990 Buyers’ Guide & Member Services Directory."

Electrical Generating Systems Associatjon. N.p.: Diesel

& Gas Turbine Publications

"List 10"
"1988-1989 Membership Roster & Product Directory."”

National Truck Fquipment Association. N.p.: Tescorp

"List 11"
"CFS Buyers Guide 1990 Parts/Equipment & Services

Directory." Council of Fleet Specialists

"List 12"
"Mailing List."” Construction Industry Manufacturers

Association.

"List 13"
"Directory.” Industrial Truck Association

"List 14"
Thomas Regional Directory Co., Inc. Greater Michigan
Regional Industrial Buying Guide 1990; Edition 8.
New York: Thomas Publishing Co., 1990

"List 15"
"CE'S Industry Giants." Construction Equipment,

15 March 1988: 71+

"List 16"
"Mailing List." American Road Builders Associsation

"List 17"
"Directory.”"” Indiana Implement Dealers Association.

"List 18"
"Mailing List." American Truck Dealers Association

"List 19"

"Mailing List." Associated Equipment Distributors
Associated Equipment Distributors 100

"List 20"
Thomas Publishing Co. Thomas Register of American

Manufacturers Products and Services 1990: Volume 8, Paper
Companies. N.p.: Thomas Publishing Co., 1990

"List 21"
Miscellaneous 4

12



Table 1 is a complete breakdown of the number of potential

respondents selected from each list, and the percentage of

respondents to the total population.

TABLE 1
ORIGIN OF FINAL MAILING LIST

Number Percent Number Percent
Selected of Selected of
‘From List' Total 'From List. Total
List 1 E 138 E 5.8 List ;g;é 83 g 3.5
List 2 E 137 § 5.7 List 13 é 34 g 1.4
List 3 é 25 ; 1.0 List 14 § 239 ? 10.0
List 4 E 349 ; 14.6 List 15 é 418 % 17.4
List & E 78 § 3.3 List 16 g 117 § 4.9
List 6 é 71 § 1.5 List 17% 104 é 4.3
List 7 § 80 é 5.1 List 18 E 128 § 5.3
List 8 g 37 éﬁ 1.5 List 19 é 100 g 4.2
List 9 é 122 é 5.1 List 20 é 11 g 0.5
List 10 é 57 gggg.4 List 21 § 4 g 0.2
List 11 | 64 1 2.1 : :
TOTALS | 2396 |

13



Table 2 indicates the population distribution among the
various industries and types of businesses within those
industries. The top three industries were trucking (33.0%),
construction (23.2%), and agricultural (11.8%). A similar type
of industry distribution was found in the alumni follow-up
study of our graduates from the Associate Degree in Heavy
Equipment Service Technology. The most common types of
businesses in the population were fleets (39.7%), dealerships

(35.2%), and manufacturers (15.9%).
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TABLE 2
Business Type
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3
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/i
T

QK+

Management

cultural
Aviation
Buses/
Railroad
Con-
struction
Engines
Forestry
Paper
Generato
Sets
Government
Hydraulic/
Pneumatic
Material
Handling
Mining
0il/
Chemical
Ships/
Marine
Trucking
Turbine
Engines
Utility
Companies
Waste
Other
TOTAL

Agri-
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Table 3 is a distribution of the survey population by gzones.

TABLE 3
MAILING LIST DISTRIBUTION BY ZONE

Number Percentage Number Percentage
Selected of Selected of
From List Total From List Total
[] ] [] []
] ] [] []
Zone 1 | 316 H 13.2 Zone 6 ! 159 H 6.6
[] 1 [} [ ]
] [} [} [}
Zone 2 { 387 H 16.2 Zone 7 | 3 H 0.1
+ [} [ ] )
[] [ ] [] [ ]
Zone 3 { 992 H 41.4 Zone 8 | 9 H 0.4
] ) [} [ ] .
] [] ’ [ ]
Zone 4 | 359 H 15.0 Zone 9 ! 100 H 4.2
] ] [] []
] [} L} ]
Zone 5 ! 71 H 3.0 H H
TOTAL | 2396 !

"Zone 1"
Connecticut, Delaware, Massachusetts, Maine, New
Hampshire, New Jersey, New York, Pennsylvania, Rhode
Island, Vermont, and New Brunswick.

"Zone 2"
Alabama, Washington DC, Florida, Georgia, Kentucky,
Maryland, Missouri, Mississippi, North Carolina, Puerto
Rico, South Carolina, Tennessee, Virginia, and West
Virginia.

"Zone 3"
Illinois, Indiana, Michigan, Ohio, Wisconsin, and
Ontario.

"Zone 4"
Arkansas, Iowa, Kansas, Louisiana, Minnesota, North
Dakota, Nebraska, Oklahoma, South Dakota, Texas, and
Manitoba.

"Zone 5"
Idaho, Montana, Oregon, Washington, Wyoming, Alberta, and

British Columbia.
"Zone 6"

Arizona, California, Colorado, New Mexico, Nevada, Utah,
and Mexico.

16



"Zone 7"
Alasksa

"Zone 8"
Hawaii

"Zone 9"
The Associated Equipment Distributors assisted our
efforts by mailing 100 surveys, at their expense, to
selected association members. At the time we supplied
the surveys to AED, we neglected to request a
distribution by geographic area of the survey recipients.
There, this group of surveys is included in its own gzone
for data analysis.

The complete population consisted of a total of 2396
potential respondents representing the various industries

within the heavy equipment industry.

DATA COLLECTION

A cover letter (Appendix II), a coded questionnaire, and a
postage paid return envelope (Appendix III) were sent to 2396
representatives of the heavy equipment industry on March 29,
1980. On April 26, 1990 a follow-up letter (Appendix 1IV), an
additional follow-up coded survey questionnaire, and a postage
paid envelope were sent to 1233 non-respondents of the first
mailing. This partial follow-up was sent to all of the non-

respondents in Zone 3 with the remainder being divided evenly

among the other zones.

In addition to soliciting more respondents, the follow-up
information was used to validate the data received from the

initial first mailing responses. A comparison was made between
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the 270 first responses received by April 30, 1990 and the 85
responses from the follow-up survey which had been received by
May 8, 1990. A total of 396 surveys were received from
respondents by the cut off date of May 10th. In addition, 58—
questionnaires were returned by the U.S. Postal Service as
undeliverable. Therefore the total population was reduced by
this amount making the final population of the study 2338. The

final percentage of return was 396/2338 or 16.9X%.

ANALYSIS OF DATA

The data from the survey questionnaires were analyzed on
two different computer systems. A majority of the information
that required intricate data comparison was analyzed on a
"Statistical Package for Social Sciences" (S.P.S.S.) program on
the University;é IBM 3083 main frame computer. The population
distribution and the need for graduates were analyzed on a
2enith personal computer using the "P.C. File Plus 3.0 " and

"P.C. File Plus 5.0" database programs.

The analysis of data was conducted in three stages. First,
a comparison was made of the overall distribution of the popula-
tion with the distribution of the returns. The second stage was
the validation process whereby the data received from the initial
mailing was compared with the data on the follow~up mailing. The

final stage was to address the research questions.
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Many of the tables in the "Report of Findings" section of
this report are condensed versions of the data found in the
appendices following the table number. 8ince the tables only
contain significant data, the reader may want to refer to the
indicated appendix number if a complete listing of all the data

is desired.

There was no comparison made of the business and industry
distribution of the first mailing and the total returns. This
information is not comparable because of the reclassification
process that took place as described in the delimitation

section of this report.

In comparing the importance of the subject matter areas,
two methods of analysis were used. The first method was to
establish how each of the 83 categories rated on a one to five
scale...number one being very important and number five being
those that were left blank and not applicable. The second
method of determining the importance of the subject matter area
was to compile a frequency count as to the number of times a
specific area occurred in the top ten subjects listed in
Question VII of the questionnaire. The latter method better
establishes relative importance of the subject matter areas to

each of the heavy equipment industries.
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SBCTION 3
REPORT OF FINDINGS

RETURN POPULATION

Table 4 is a summary of the return rates by list. The
percent of return was calculated by first reducing the number
selected by the number that was not deliverable, then the rate
of return was calculated for each list. List Number 22 was
added to provide a place for the completed questionnaires that
were returned with the coded labels removed. The data is
important to the overall survey, but which list it came from
could not be determined. The overall goal was to attain a
minimum of a 10% return. Table 4 indicates that fifteen of the
twenty-one lists came in above that goal. For the convenience
of the reader, identification of the various lists are included

again in this section.
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ABLE 4
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"List 1"
"Manufacturer Listings; 1990 Buyers Guide." Construction
Equipment, 30 November 1989: 254_- 320

"List 2"
"Directory of Membership 1988-1989." Equipment
Maintenance Council

"List 3"

"Mailing List." Equipment Manufacturers Instjtute

"List 4"
Official Motor Directory, Inc. Official Motor Carrier
Directory 1989 Issue 111.

"List 5"
Diesel & Gas Turbine Publications. 1989 Diesel & Gas
Turbine Catalog Worldwide Engine Power Products Directory
and Buyers Guide: Vol. 54. Wisconsin: Diesel & Gas
Turbine Publications., 1989

"List 6"

"Mailing List." Michigan Equipment Dealers Association.

"List 7"

"Directory." Wisconsin Farm Equipment Association, Inc.

"List 8"
Selected Agricultural Dealers from Northwestern Ohio
{Various Sources),

"List 9"
"1880 Buyers’ Guide & Member Services Directory."”

Electrical Generating Systems Association. N.p.: Diesel

& Gas Turbine Publications

"List 10"
"1988-1989 Membership Roster & Product Directory.”

National Truck Equipment Association. N.p.: Tescorp

"List 11"
"CFS Buyers Guide 1990 Parts/Equipment & Services

Directory." Council of Fleet Specialists

"List 12"
"Mailing List." Construction Industry Manufacturers

Association.
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“"List 13"
"Directory.” Industrial Truck Association

"List 14"
Thomas Regional Directory Co., Inc. Greater Michigan

Regional Industrial Buying Guide 1990; Edition 8.

New York: Thomas Publishing Co., 1990

“"Ligt 15"
"CE'S Industry Giants." Construction Equipment,
15 March 1888: 71+

"List 16"

"Mailing List." American Road Builders Association

"List 17"
"Directory.” Indiana Implement Dealers Association.

"List 18"
"Mailing List." American Truck Dealers Association

"List 19"
"Mailing List." Associated Equipment Distributors

Associated Equipment Distributors 100

"List 20"

Thomas Publishing Co. Thomas Register of American
Manufacturers Products and Services 1990; Volume 9, Paper

Companies. N.p.: Thomas Publishing Co., 1890

"List 21"
Miscellaneous 4

"List 22"
Several surveys were returned with the coded identifica-

tion labels removed. The responses from these surveys
were used in the data analysie and are included in this
list for the purpose of the totals.

23



Table 5 is a summary of the returns by zone. Zone 10 was
added to process the responses of the surveys from which the
coded identification label had been removed. In all but one
zone, the goal of 10X was exceeded. It was also expected that
zone three would be the highest because the potential
respondents within that area would be the most familiar with
Ferris State University and the existing Heavy Equipment
Technology Programs. The identification of each gzone is

included again in this section for the readers convenience.

TABLE 5

MAILING LIST DISTRIBUTION BY ZONE

Number Number Number Number of Percent

Selected Undeliv- Used in Completed of
From List erable Calculation Returns Return
' ] ] 1 )
] ) ] ] '

Zone 1 | 316 1 13 H 303 H 36 1 11.9
] [} ] ] ]
] 1 ] [} [}

Zene 2} 387 H 12 H 375 H 34 : 9.1
! i ' : '

Zone 3 | 992 H 19 H 973 H 219 i 22.5
i ] [} [} ]
] [} ] ] []

Zone 4 | 359 o 8 H 351 H 44 § 12,56
[ ] ] ] [}
[] t [} ] []

Zone 5 | 71 H 3 L 68 1 74+ 10.3
i ] t ] ]
1 t ] ) ]

Zone 6 | 169 H 3 H 156 H 17 1 10.9
] ] $ ] )
' [] ] [] t

Zone 7 | 3 H - 1 3 H 1 + 33.3
' H H : :

Zone 8 ! 9 1 - H ) . 1 i 11.1
I [] ] [} [ ]
] ] [} L] []

Zone 9 } 100 H - H 100 H 34 ;| 34.0
] ] ] [} )
t 1 [} ] ]

Zone 10 | - 4 - H = H 3 H -
' ' ' ' :

TOTAL \ 2396 H 58 ' 2338 H 386 | 16.9
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"Zone 1"
Connecticut, Delaware, Massachusetts, Maine, New
Hampshire, New Jersey, New York, Pennsylvania, Rhode
Island, Vermont, and New Brunswick.

"Zone 2"
Alabama, Washington DC, Florida, Georgia, Kentucky,
Maryland, Missouri, Mississippi, North Carolina, Puerto
Rico, South Carolina, Tennessee, Virginia, and West
Virginia.

"Zone 3"
Illinois, Indiana, Michigan, Ohio, Wisconesin, and

Ontario.

"zone 4"
Arkansas, Iowa, Kansas, Louisiana, Minnesota, North

Dakota, Nebraska, Oklahoma, South Dakota, Texas, and
Manitoba.

"Zone 5"
Ideho, Montana, Oregon, Washington, Wyoming, Alberta, and

British Columbia.

"Zone 6"
Arizona, California, Colorado, New Mexico, Nevada, Utah,

and Mexico.

"Zone 7"
Alaska

"Zone 8"
Hawaii

"Zone 9"
The Associated Equipment Distributors assisted our
efforts by mailing 100 surveys, at their expense, to
selected association members. At the time we supplied
the surveys to AED, we neglected to request a
distribution by geographic area of the survey recipients.
This group of surveys is included in its own zone for

data analysis.

"Zone 10"
Respondent’s geographic location unknown as a result of
no postmark on envelope, and removed identification label

on survey instrument.
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Table 6 is a breakdown of the overall returns.

TABLE 6
SURVEY RESULTS

Number Number Number Number of Percent
Selected Undeliv- Used in Completed of
From List erable Calculation Returns Return
First ' H ' H H
Mailing | 2396 H 417 ! 2349 H 291 {1 12.4
Follow-up! H H H H
Miling 1 1233 H 11 H 1222 H 105 ¢ 8.6
Total H : H H H
Mailings ! 2396 ! 58 H 2338 H 396 i1 _16.9
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Table 7 is a breakdown of the returns by industry.

TABLE 7
RETURN POPULATION BY INDUSTRY

% of
Industry Total
Construction 27.8
Trucking 21.7
Agriculture 17.7
Material Handling 6.6
Mining 5.6
Government 4.0
Utilities 2.5
Standby Power 2.5
Forestry 2.5
Bus Transportation 1.3
Others 5.2

Approximately two~-thirds (67.2%) of all the returns came
from three industries. The construction industry had the
highest return rate of 27.8%. This was followed with a return

of 21.7% for trucking, and a 17.7% return for agriculture.
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Table 8 is a breakdown of returns by business type.

TABLE 8
RETURN POPULATION BY BUSINESS TYPE

% of
Business Type Total
Dealer/Distributor 45.2
Fleet 23.4
Manufacturer 20.3
Rental /Lease 5.1
Independent Repair 4.6
Other 1.4

Nearly 90% of the returns were from three business types.
Dealer/Distributors accounted for 45.2%X of the returns, fleets

accounted for 23.4%, and manufacturers supplied 20.3% of the

total.
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Table 9 shows the distribution of the size of the businesses

of the respondents that participated in the survey.

TABLE 9
RETURN POPULATION BY BUSINESS SIZE

Total Number %X of
of Employees Total
< 10 10.7
11-49 29.5
50-99 16.3
100-249 12.2
250-499 9.7

> 500 21.6

The overall distribution was quite evenly spaced in the
various size classifications. The largest category was from
11-49 employees accounting for 29.5% of the returns. The

lowest was 9.7% for the 250-499 employees range.

e
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Table 10 is the distribution of the return population by the

number of their service/maintenance employees.

Number Employees

Service/Maintenance

< 10
11-49
50-99

100-249
250-499
> 500

A majority of the population

as service/maintenance personnel.

TABLE 10
RETURN POPULATION BY SERVICE/MAINTENANCE EMPLOYEES

30
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STUDY VALIDATION

For the validation process, the returns from the initial
mailing received by April 30 were compared to the follow-up
returns received by May 8. Two hundred seventy initial returns

were compared to 95 follow-up returns.

Table 11, which is a distribution of the initial mailing
by industry and business type, and is the same as Table 2, is
reproduced here for the convenience of comparison by the

reader.

Table 12 is a distribution, by industry and type of
business, in the follow-up survey. The ranking of the top
three industries...trucking, construction, and agriculture...
remained the same, and in the same order on both lists. The
distribution of the top three businesses...fleets, dealerships,
and manufacturers also remained the same, but the order switched
slightly between the top two. Overall, the percentages of each
industry and business remained relatively close on both lists.
Therefore, there is a very positive correlation by industry and

business types between the two mailings.
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TABLE 11
Business Type

INITIAL DISTRIBUTION BY INDUSTRY AND BUSINESS TYPE
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Table 13 is a comparison of the return distribution by zones
of the initial mailing list versus the distribution of the

follow-up.

ABLE 13
PERCENTAGE OF SURVEY RETURNS BY 20NE

Zone Initial % Follow-up %
Number of Return of Total
1 13.2 6.2
2 16.2 12.0
3 41.4 66.6
4 15.0 12.8
5 3.0 1.7
6 6.6 0.9
7 0.1 0.2
8 0.4 0.2
9 4.2 ---

Zone 9 was from the Associated Equipment Distributors list
of which no follow-up was attempted. A partial follow-up was
made from the {ist of non-responders. All of the non-respondents
in Zone 3 were.sent follow-up questionnaires, therefore, increas-
ing considerably the percentage of follow-up returns from that
zone. The other zones received a smaller percentage of the

follow-up, but all were represented.

With the correlation of business type, industry, and zone
being closely related in the initial and follow-up groups, the
next step was to counpare the data of each. The research
question addressed was: Will graduates with the indicated
background be needed in the respondent’s business? Table 14 is
a comparison of the percentage of respondents to the initial

and follow-up survey mailings.
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TABLE 14
COMPARISON OF

PERCENTAGE OF RESPONSES INDICATING A NEED FOR GRADUATES

% of % of
' Initial Responses HH Follow-up Responses
H H H i No i H H i No
Needed ? { Yes {| No | ? i _Ans (! Yes | No | ?2 t Ans
resently, 65.9} 24.8 { 3.7 :{ 5.6 i 57.9 | 36.8 | 0 ¢+ 5.3
) 1 [) & ts [} [} [ ]
] 1 ) [} [ | ] [} (]
In 5 yr¢s | 83.3, 3.3, 7.0 6.3 ;! 83.2} 6.3 5.3 5.3
1 [) [} [ ] [ | ] [ ] ]
[] ] [} [} [ ] [} [} [ ]
In 10 yrs; 76.7) 1.9 } 10.0 | 11.5 ! 78.9 { 3.2 ; 9.5 8.4

In comparing the data between needed presently, in five
years, and in ten years, one can see that the pattern of
increasing/decreasing percentages are very similar in both
cases. Even though the percentages are not exactly the same,
they are very close to each other. See Appendix V for the

total frequency of responses for each of the groups.

The next question compared was: How many of the graduates
will be needed in the industry? The correlation between the
initial and follow-up respondents was derived from the frequen-
cies of responses in Appendix VI. Table 15 is a comparison of

the groupings of these responses.
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TABLE 16

COMPARISON OF HOW NEEDS CHANGE WITH TIME

Presently Needed

Initial % Follow-up %
No Answer 15.6 17.9}
) 37.5 } 45.3
Need Zero 21.9! 27.4;
Needs 1 to 10 60.6 51.7
TOTAL 98.1% 87.0%

Needed in Five Years

Initial % Follow~up %
No Answer 17.0 17.9}
} 18.9 } 20.0
Need Zero 1.9 2.1}
Needs 1 to 10 66.9 9.9
TOTAL 85.5% 89.6%
Needed in Ten Years
Initial % Follow-up %
No Answer 25.2; 24.2)
} 25.2 } 24.2
Need Zero o 0 .
Needs 1 to 10 50.8 63.2
TOTAL 76.0% 87.4%

The pattern between the initial and follow-up studies are

quite clear. The total percentage of those not responding to
this question and those indicating a need of zero are high for

present needs, drop in five years, and again increase in ten
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years. However, the percentage of respondents indicating a
need of zero declines to zero in ten years. In comparing the
total percentages, the trend in both the initial and follow-up
studies is toward a lesser percentage with an increase in time
period. Part of this decrease is caused by the increase in

demands for more than 10 as the time increases.

The final area of comparison for the initial and follow-up
studies is in that of the rankings of the most important subject
matter areas. Appendix VII is a complete listing of all 83
subject matter areas listed on the survey instrument. The
nunber represents the number of times that a particular subject
matter area appeared in the top ten most important subjects in
question number VII on the survey instrument. The percentage is

based upon the total responses from the initial and follow-up

responses.,
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Table 16 is a listing of the top thirteen subjects selected in

descending order of importance for the initial responses.

Note

that twelve of the thirteen appeared in the follow-up, but the

order of ranking changed slightly.

TABLE 16

COMPARISON OF THE

TOP THIRTEEN SUBJECT AREAS FROM INITIAL RESPONSES

Subject Matter

{Initial |Follow-|

Electrical/Electronic
Trouble-Shooting (Trb-Sht) .

Hydraulic Trb-Sht s o ¢ e e o
Engine Trb-Sht . + « « +« ¢ « &

Engine, Diesel; Fuel Injection
Systems Trb Sht . . . . . .

Hydraulics, Advanced
(Study of Various Systems) .

Powershift & Automatic
Transmissions Trb Sht . . .

Safety « ¢« ¢ o ¢ ¢ o ¢ & o o o

Engine, Diesel; Computer
Controlled Fuel Systems . .

Electronic Controls
{Process/Digital) . . . . .

Air Brake & Anti-Skid Trb Sht
WEIding . * 0 . e ¢ o °o & o o

Computerized Parts, Service
and Planned Maintenance Sys

Failure Analysis « « o+ « ¢ ¢ &
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When comparing the initial and follow-up responses, a
positive correlation was found between business and industry
for the percentage of "yes" responses for graduates, for the
number of graduates needed, and in the rankings of the most
important subject matter areas. Therefore, it is concluded
that a majority of the non-respondents would have responded in
a like manner making the responses received a representative

sample of the heavy equipment industry.
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RESEARCH QUESTION #1

Is there a need for a graduate with a Bachelor of Science Degree
in Heavy Equipment Technology (HET)?

Question VIII of the survey instrument addressed this
research question. The instructions were to circle either
"yes"” or "no". However, some responded with "?", and others
failed to reply. Taking all of these responses into consid-

eration, Table 17 shows the frequency of response and the

percentage of the total for all of the responses.

TABLE 17

IS THERE A NEED FOR THE BS DEGREE GRADUATE?

Number and Percentage of Responders

X
% % % No No
Question Yes Yes No No ? ? Reply Reply

Present Time 248 62.6 115 29.0 11 2.8 22 5.6
Five Years 325 82.1 18 4.5 28 7.1 25 6.3
Ten Years 302 176.3 10 2.5 41 10.4 43 10.9

Table 17 shows that there is a demand for the bachelor
degree graduate. It also shows that there is a drastic drop in

those indicating "no" as the time period increases.
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RESEARCH QUESTION #2

How many Heavy Equipment Technology bachelor degree graduates
are needed currently, in five years, and in ten years?

Tables 18, 19, and 20 depict the short and long term needs
for the industry. Eéch table indicates how many graduates are
needed, the frequency of the respondents selecting that number,
total number of graduates needed, and the percentage of the total
responding to that number. 396 respondents estimated that 2000
plus graduates are needed at the present time. The number will
increase to over 5000 in five years, and to more than 14,000 in
ten years.

TABLE 18

BS DEGREE GRADUATES NEEDED IMMEDIATELY

Number Total

Needed Frequency Number Percentage

No Response 67 0 16.9

0 93 0 23.5

1 103 103 26.0

2 57 114 14.4

3 20 60 5.1

4 14 56 3.5

5 19 95 4.8

6 1 6 0.3

8 2 16 0.5

9 1 9 0.3

10 11 110 2.8

11 1 11 0.3

15 1 15 0.3

35 1 35 0.3

317 1 317 0.3

50 2 100 0.5

300 1 300 0.3

1000 1 1000 0.3

TOTAL 2067
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TABLE 19

BS_DEGREE GRADUATES NEEDED OVER XT FIVE S
Number Total

Needed Frequency Number Percentage

No Response 71 0 17.9

0 8 0 2.0

1 54 54 13.6

2 69 138 17.4

3 38 114 2.6

4 20 80 5.1

5 41 205 10.4

6 11 66 2.8

7 2 14 0.5

8 1 8 0.3

9 2 18 0.5

10 25 256 6.3

12 3 36 0.8

15 8 120 2.0

20 15 300 3.8

24 1 24 0.3

25 2 50 0.5

30 2 60 0.5

35 2 70 0.5

40 1 40 0.3

45 1 45 0.3

50 11 550 2.8

100 2 200 0.5

150 2 300 0.5

200 2 400 0.5

300 1 300 0.3

2000 1 2000 0.3

TOTAL 5442
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ABLE 20
BS DEGREE GRADUATES NEEDED OVER NEXT TEN YEARS

Number Total
Needed Fregquency Number Percentage
No Response 103 0 26.0
0 0 0 0.0
1 36 36 9.1
2 35 70 8.8
3 29 817 7.3
4 20 80 5.1
5 27 135 6.8
6 18 108 4.5
7 4 28 1.0
8 6 48 1.5
9 2 18 0.5
10 33 330 8.3
12 6 72 1.5
14 1 14 0.3
15 13 195 3.3
16 1 16 0.3
20 12 240 3.0
24 1 24 0.3
25 6 150 1.5
30 7 210 1.8
35 2 70 0.5
40 4 160 1.0
45 1 45 0.3
50 7 350 1.8
60 2 120 0.5
66 2 66 0.3
75 3 225 0.8
100 6 600 1.5
150 2 300 0.5
275 1 275 0.3
300 1 300 0.3
400 1 400 0.3
500 1 500 0.3
80O 1 800 0.3
1000 1 1000 0.3
2000 1 2000 0.3
5000 1 5000 0.3
TOTAL 14,072
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RESEARCH QUESTION #3

What subject matter areas are most important to the various
industries within the Heavy Equipment Industry?

The most important subject matter areas were determined by
the frequency that the respondents selected a particulear
subject matter area from the ten most important subjects listed
in question number VII. Appendix VIII is a complete listing of
all listed (83) subject matter areas and the frequency of
responses for each. Table 21 illustrates the top five subject

matter areas selected by the various industries.
Appendix IX is a complete listing of subject matter areas

written in by respondents. Most of these responses were either

very product specific or had a very low frequency of response.
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ABLE 21
TOP_FIVE SUBJECT MATTER AREAS BY INDUSTRY

Trucking Freguency
Air Brake & Anti-Skid Trouble-Shooting (Trb-Sht) 57
Electrical/Electronics Trb-Sht 55
Safety 46
Engine Trb-Sht 44
Engine, Diesel; Fuel Inj. System Trb-Sht 42

Construction
Hydraulics Trb-Sht 74
Electrical/Electronics Trb-Sht 74
Hydraulics, Advanced (Study of Various Systems) 60
Engine Trb-Sht 58
Failure Analysis 57

Agriculture
Hydraulics Trb-Sht 52
Electrical/Electronics Trb-Sht 45
Engine Trb-Sht 42
Engine, Diesel; Fuel Inj. System Trb-Sht 40
Hydraulies, Advanced (Study of Various Systems) 39

Mining and 0Oil Field

Hydraulics Trb-Sht 18
Safety 16
Electrical/Electronics Trb-Sht 12
Hydraulics, Advanced (Study of Various Systems) 11
Engine, Diesel; Fuel Inj. System Trb-Sht 9
Welding 9

Utilities

Hydraulics Trb-Sht
Electrical/Electronics Trb-Sht

Engine, Diesel; Fuel Inj. System Trb-Sht
Failure Analysis

Air Brake & Anti-Skid Trb-Sht

-~ =3 ~3 O O

45



TABLE 21 (continued

Government/Military/Defense Frequency
Electrical/Electronics Trb-Sht 16
Hydraulics Trb-Sht 15
Engine, Diesel; Fuel Inj. System Trb-Sht 15
Safety 11
Hydraulics, Advanced (Study of Various Systems) 11
Air Brake & Anti-Skid Trb-Sht 11
Computerized Parts, Service & Planned Main. Sys. 11

Marine/Refrigeration/Standby Power
Electrical/Electronics Trb-Sht 13
Engine Trb-Sht 10
Generator Sets 10
Engine, Diesel Fuel Inj. System Trb-Sht 8
English Grammar 7

Material Handling

Electrical/Electronics Trb-Sht 23
Hydraulics Trb-Sht 17
Engine Trb-Sht 17
Safety 17
Powershift & Automatic Trans. Trb-Sht 16

Forestry

Hydraulic Trb-Sht

Failure Analysis

Engine Trb-Sht

Engine, Diesel; Fuel Inj. System Trb-Sht
Electrical/Electronics Trb-Sht

Hydraulics, Advanced (Study of Various Systems)

DO ™

Air/Bus/Reilroed Transportation

Failure Analysis

Engine Trb-Sht
Electrical/Electronics Trb-Sht
Supervision and Leadership
Hydraulics Trb-Sht

Safety
Computerized Parts, Service & Planned Main. Sys.

Bt~y )
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TABLE 21 (continued

Totals (Most Common) requenc
Electrical/Electronics Trb-Sht 261
Hydraulics Trb-Sht 216
Engine Trb-Sht 211
Safety 189
Fajilure Analysis 176

Electrical/Electronics troubleshooting was the most common
subject matter area for all of the industries. Hydraulics
troubleshooting was common to all areas except trucking, marine,
refrigeration, and standby power. All of the industries indicated

a need for a high concentration in troubleshooting courses.
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RESEARCH QUESTION #4

How does the demand for subject matter listed in the HET
technical areas compare to the demand for those listed as
technical support and general education?

A complete listing of all subject matter areas is listed
in Appendix X. In this appendix the total number of responses
and the mean rating for each subject is listed. The respondents
were instructed to circle the importance of each subject by
rating it from one to four. If the subject was not applicable,
it was to be left blank. To those that were left unanswered,
the number of five was assigned for the study analysis. The

rating scale is as follows:

Very Of Little Not
Important Important Importance Unimportant Applicable

1 2 3 4 5

mwlne -
L S

)
i
!
J I i
]
i

Therefore, those items with a mean of greater than 3.000
tend toward the unimportant and not applicable status. Those

items less than 3.000 tend toward the important/very important

status.
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The subject matter areas were organized into six classifi-
cations on the survey instrument. Table 22 lists the six class-
ifications and the overall average of the ratings in each

classification.

TABLE 22
OVERALL AVERAGE RATING OF SUBJECT MATTER BY CLASSIFICATION

Subject Rating

Matter Area Average
Technical 2.655
English 2.670
Technical Support 3.093
Naturael Science 3.505
Behavioral Science 3.545
Humanities 3.825
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Table 23 identifies the top two subject matter areas for each

classification.

TABLE 23

TOP _TWO SUBJECT MATTER AREAS BY CLASSIFICATION

Technical Rating
Safety 1.523
Electrical/Electronics Troubleshooting 1.578

English
English Grammar 2.4017
Technical & Occupational Writing 2.508

Technical Support

Supervision & Leadership 2.093
Laws and Regulation, OSHA 2.515

Natural Sciences

Fundamentals of Algebra 2.960
Intermediate Algebra 3.192

Behavioral Sciences

Economics 3.164
Psychology 3.308

Humanities

Humanities 3.558
Foreign Language 3.740

The technical classification rated the most important of
all the categories. The fact that English was rated the second
most important classification reflects industry’s current need

for better communication skills.
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RESEARCH QUESTION #5

What are the most critical needs for updating and retraining
the current heavy equipment jindustry workforce?

The most important subject matter areas for updating was
determined by the frequency that the respondents selected a
particular subject matter area in Question X on the survey
instrument. Appendix XI is a complete listing of all the 83

subject matter areas and the frequencies of response for each.
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Table 24 illustrates the top five subject matter areas for each
industry. Appendix XI lists all the subject matter areas and

the frequency of the responses for each industry.

TABLE 24

TOP FIVE RANKED SUBJECT MATTER AREAS
FOR UPDATING BY INDUSTRY

Trucking Frequency
Electrical/Electronic Trouble-shooting (Trb-Sht) 52
Engine, Diesel; Computer Controlled Fuel Syatems 41
Air Brake & Anti-Skid Trb-Sht 37
Engine, Diesel; Fuel Injection System Trb-Sht 29
Engine Trb-Sht 23

Construction

Electrical/Electronic Trb-Sht 69
Hydraulic Trb-Sht 47
Hydraulics, Advanced (Study of Various Systems) 39
Failure Analysis 28
Computerized Parts, Service & Planned Main. Sys. 25
Agriculture
Electrical/Electronic Trb-Sht 36
Hydraulics Trb-Sht 27
Engine, Diesel; Fuel Injection System Trb-Sht 21
Hydrasulics, Advanced (Study of Various Systems) 21
Powershift & Automatic Transmission Trb-Sht 20

Mining/0Oil Fields

Electrical/Electronic Trb-Sht 16
Hydraulies Trb-Sht 10
Electronic Controls (Process/Digital) 10
Hydraulics, Advanced (Study of Various Systems) 8
Engine Trb-Sht 6
Computerized Parts, Service & Planned Main. Sys. 6
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TABLE 24 (continued)

Utilities Freguency
Hydraulics, Advanced (Study of Various Systems) 8
Electrical/Electronic Trb-Sht 6
Engine, Diesel; Computer Controlled Fuel Systen 6
Engine, Diesel; Fuel Injection Sys. Trb-Sht 5
Engine Trb-Sht 5

Government/Military/Defense
Electrical/Electronic Trb-Sht 14
Engine, Diesel; Computer Controlled Fuel Systems 12
Hydraulics, Advanced (Study of Various Systems) 9
Electronic Controls (Process/Digital) 8

Computerized Parts, Service & Planned Main. System 7

Marine/Refrigeration/Standby Power

Fuels and Lubricants 1
Electrical/Electronic Trb-Sht

Engine Trb-Sht

Engine, Diesel; Computer Controlled Fuel Systems
Electronic Controls (Process/Digital)

WMo

Materisl Handling

Electrical/Electronic Trb-Sht 1
Electronic Controls (Process/Digital)

Engine Trb-Sht

Powershift & Automatic Transmissions Trb-Sht
Computerized Parts, Service & Planned Main. System

O ~3 -3 00 ~)

Forestry

Electrical/Electronic Trb-Sht

Hydraulic Trb-Sht

Failure Analysis

Hydraulicse, Advanced (Study of Various Systems)
Engine, Diesel; Computer Controlled Fuel Systems

(700 W BN
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TABLE 24 (continued
Air/Bus/Railroad Trangportation Frequency

Electrical/Electronics Trb-Sht 6
Engine Trb-Sht 5
Engine, Diesel; Computer Controlled Fuel Systems 4
Failure Analysis 4
Engine, Diesel; Fuel Injection System Trb-Sht 4
Totals
Electrical/Electronic Trb-Sht 231
Engine, Diesel; Computer Controlled Fuel Systems 128
Hydraulics, Advanced (Study of Various Systems) 116
Electronic Controls (Process/Digital) 108
Hydraulics Trb-Sht 107

The most critical subject matter area was that of electrical/
electronic troubleshooting. Troubleshooting courses in general

were common in all industries.
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RESEARCH QUESTION #6

What training sources will be used to update the current

heavy equipment industry workforce?

Table 25 is a listing of the average percentage for each
of the various types of training sources. This average was
calculated for each individual category, therefore, the total

adds up to more than 100¥%.

TABLE 25

ESTIMATED AVERAGE PERCENTAGE OF UPDATE_TRAINING BY RACH SOURCE

Average
Source Percentage
In-House 46.3
Suppliers 19.2
Manufacturer 36.8
Educational Institutions 21.6
Educational Trg. Consultants 14.9
Other 24.7
Unknown 27.9

In-house training was the highest with 46.3% coming from
that source. The role of Ferris State University in the
updating process will most likely be that of addressing the
needs of those 21.6% who indicated educational institutions and

the 27.9% whose source was unknown.
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SECTION 4

SUMMARY, FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS

SUMMARY

This study was initiated to better define the role that the
Heavy Equipment Technology Program at Ferris State University
must assume in order to assist the heavy equipment industry in
addressing the problems caused by expanding technology. The

foundation of the study is the following research questions:

1. Is there a need for a graduate with a Bachelor of Science

Degree in Heavy Equipment Technology (HET)?

2. How many HET Bachelor Degree graduates are needed

currently, in five years, and in ten years?

3. What subject matter areas are most important to the various

industries within the heavy equipment industry?
4. How does the demand for subject matter listed in the HET

technical areas compare to the demand for those listed as

technical support and general education?
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§. What are the most critical needs for updating and

retraining the current heavy equipment industry workforce?

6. What training sources will be used to update the current

heavy equipment industry workforce?

Survey questionnaires were sent to 2396 potential respondents
in the various industries that were selected from within the
total heavy equipment industry. There were 396 responses
received for an overall return rate of 16.9%. The study was
conducted nationwide with the heaviest concentration of returns
(565.3%) coming from the area of Michigan, Ohio, Indiana,
Illinois, Wisconsin, and Ontario, Canada. Approximately two-
thirds of the returns received were from the construction,
trucking, and agricultural industries. Dealer/distributors,
fleets, and manufacturers from all industries accounted for
nearly 90% of the returns. The size of the businesses,
determined by the number of employees, were qQquite evenly
distributed over the entire size range. The heaviest
concentration of 29.5% fell in the 11 to 49 employee range,
however, 21.6% came from companies with 500 plus employees.
The majority (78.6%) of the return population employs 50 or

less service/maintenance technicians.
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FINDINGS

1., 1Is there a need for a graduate with a Bachelor of Science
Degree in Heavy Eguipment Technology ?

Sixty-two percent (248) of the respondents indicated a need at
the present time. Eighty-two percent (325) indicated a need in

five years, and 76.3% (302) in ten years.

2. How many Heavy Equipment Technology Bachelor Degree graduates
are needed currently, in five years, and in ten years?

The 396 respondents estimated a current need of 2000 plus
graduates. That need will increase to over 5000 in five years

and will exceed 14,000 in ten years.

3. VWhat subject matter areas are important to the various

industries within the heavy equipment industry?

Electrical/electronics trouble-shooting was common across all
the heavy equipment industries. Hydraulic trouble-shooting was
common to all industries except trucking, marine, refrigeration,
and standby power. All industries indicated a need for a high

concentration of trouble-shooting courses.
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4. How does the demand for subject matter listed in the HET
technical areas compare to the demand for those listed as
technical support and general education?

The technical courses were rated most important in the ranking
of all classifications. They were followed by English,
technical support, natural sciences, behavioral sciences, and

the humanities classifications respectively.

5. What are the critical needs for updating and retraining
the current heavy equipment industry workforce?

The pattern was very similar to that of question number three.
The most critical area is electrical/electronic trouble-
shooting. All trouble-shooting courses were identified as

being very important.

6. What treining sources will be used to update the current
heavy equipment industry workforce?

In-house training was the highest with 46.3%. Twenty-one

percent indicated educational institutions, and nearly 28%

did not know.
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CONCLUSIONS

This study provides a solid base from which to plan and
develop curriculum to better serve the needs of the heavy

equipment industry.

It is concluded that the information gathered as a result
of this study is a valid representative sample of the entire

heavy equipment industry population.

It has been demonstrated through this survey, that a need
exists for a bachelor of science degree in service

technology within the heavy equipment industry.

The expanding technology in the heavy equipment industry
is very technical in nature and demands good trouble-shooting
skills for interfacing systems which require knowledge

from a multiple of subject matter areas.

The subject matter areas needed to address expanding
technology are very similar to the subject matter areas
needed to update practicing heavy equipment mechanics and

technicians,

The Heavy Equipment Technology Program at Ferris State
University will serve a very important role in providing

quality HET graduates, and in the updating and retraining
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of current heavy equipment industry mechanics and

technicians.

RECOMMENDATIONS

1. Ferris State University should implement a Bachelor of
Science Degree in Service Technology in order to better

serve the heavy equipment industry.

2. The first grouping of subject matter areas to be developed
for the third and fourth year of a BS degree are:
1. Trouble-shooting Strategies
2. Electrical/Electronic Trouble-shooting
3. Hydraulics Trouble-shooting
4. Engine, Diesel: Computer Controlled Fuel Systems
5. Engine Trouble-shooting
6. Advanced Hydraulics
NOTE: The successful completion of the AAS Degree in Heavy
Equipment Service Technology, or its equivalent, would be

a prerequisite for entry into the BS Degiee.

3. The development of the above ccurses and their prerequisites
should be packaged sc that they may be easily exported to
the field for tecchnical updating of practicing heavy
equipment mechanics, technicians, and other service

personnel.
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Ferris State University and the heavy equipment industry
ghould continue to provide resources for the technical

updating of faculty.

Ferris State University and the heavy equipment industry
should provide resources to cooperatively develop a plan
which would address the University’s role in assisting the
heavy equipment industry in updating the trainers who will
provide the in-house training. The plan should also
contain provisions for the updating and training needs of
those industries who plan to use educational institutions,
plus those whose source for updating and training is

unknown.

Ferris State University and industry should provide the
resources necessary to investigate and implement adequate

methods of disseminating information to the industry for

updating and retraining the current heavy equipment industry

workforce.
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APPENDICES






“Ferfis State UniverSity

Heavy Equipment Technology Center

School of Technology

The Heavy Egquipment Technology Program at Ferris State University
currently offers two year Associate of Applied Science Degrees in
Heavy Equipment Service, and Heavy Duty Engine (Diesel/Electric)
Technology. However, the proliferation of new technology, which is
being incorporated into the design and manufacture of new heavy
eguipment, creates a dilemma which must be addressed. The dilemma,
sirply stated is: Obsolete skills and knowledge cannot be removed
from courses at the same rate that new skills and knowledge must be
added to meet the regquirements of new and evolving technology.

In order to address this dilemma, consideration is being given to
the implementation of a four-year Bachelor of Science Degree in
Service Technology. Such a degree would provide the necessary time
to incorporate additional courses that will address new technology.

The data collected from this instrument will be used to validate

and modify existing courses, or implement new courses, if the need
exists.

64



1I.

III.

Iv.

SURVEY
For Determining the Educational and Training Needs
Of the Heavy Equipment Service Industry

WHAT IS YOUR PRESENT JOB TITLE?

TO WHAT EXTENT IS YOUR COMPANY INVOLVED WITH THE FOLLOWING
CLASSIFICATIONS WITHIN THE HEAVY EQUIPMENT INDUSTRY?
Please indicate your percentage of involvement with each
of the following business types:

Agriculture

Air Transportation
Bus Transportation
Construction
Forestry
Government

Marine

Material Handling
Military/Defense
Mining

0il Field

Railroad
Refrigeration
Standby Power
Trucking

Utilities

00 dO O 00 P IO I I® IO I I I OO IO IO P

VO3 H U LTOHMOOAODD

;

TOTAL 00

WHAT 1S THE TOTAL NUMBER OF EMPLOYEES AT YOUR FIRM?
Circle the response below that indicates your firm's

average number of employees:
a. Under 10 b. 11-49 c. 50-99

d. 100-249 e. 250-499 f. OVER 500

HOW MANY OF THE EMPLOYEES IN YOUR FIRM ARE EMPLOYED AS
MAINTENANCE OR SERVICE TECHNICIANS?

WHICH OF THE FOLLOWING BEST DESCRIBES YOUR PARTICULAR
BUSINESS OPERATIONS? (SELECT ONLY ONE)

Dealership/Distributor
Independent Repair Shop
Manufacturer

Major Component Rebuilder
Fleet

Rental/Leasing

Other:
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VI.

PLEASE CIRCLE ONE OF THE NUMBERS IN THE RATING SCALE FOR
EACH ITEM LISTED. BELOW TO INDICATE THE IMPORTANCE OF THAT
ITEM AS IT RELATES TO THE JOB PERFORMANCE OF YOUR SERVICE
PERSONNEL. (Leave response blank if not applicable)

Very important
Important

Of little importance
Unimportant

& WN =

EC c :
1. Air Brake & Anti-Skid Trouble
Shooting..eeeeeeeososecssscosescsssasanns
2. Air Conditioning (Vehicle)..ceeeceecascsane
3. Compressors (High Volume)...eccecsscssacscnse
4. Computerized Parts, Service and
Planned Maintenance SystemS....cseeceeve
5. Electrical/Electronic Trouble Shooting ....
6. Electronie Controls (Process/Digital)......
7. Engine, Diesel; Computer Controlled
Fuel SysStemS...::ccoveeeccscccrossssccsacs
8. Engine, Diesel; Fuel Injectlon Systems
. Trouble Shooting ..ciceveececssesccnscns
9. Engine Trouble Shooting ...eeeceenccccoccns
10. Failure AnalysiS....cevteeeccrscscarocsaans
11. Fleet Management...cceecscacecsassssnnsosnsne
12. Fuels and Lubricants.....ceeseseccccscccses
13. Generator SetsS. . ceceeecccecsssssrsoccassccsnse
14. Hydraulics;.Advanced (Study of
. Variqus Systems)....c.ceee. B
1s. Hydrau11c Trouble Shooting..eeeeecassessnns
16. INtEINShiPS. i cseienescnceccncnssnnns crecenn
17. Marine Appllcatlons.......... .......... coee
18. Materials Used in the Industry
(Characteristics & Properties Of).......
19 Metallurgy.ceecececoss teesectscesser et nn
20. PneumaticCS..ceieeecessoscessconsascscsacnnse
21. Powershift & Automatic Transmissions
Trouble Shooting...veeeececesecccccccnsns
22, Safety.ciierencenns seecsssesccesssscacesntnae
23. Steel Fabrlcatlon ................ ceesseanas
24. Suspension System Trouble Shooting.........
25. Tires, Rims and Safety...cceeceececns cecese
26. TrackS.i..iseseessessnsoctcensoassonses ceven
27. TrailerS..cccescesccesossososssssossccsassans
28. Transport Refrigeration........ cecececsnaas
29. Specifications, Vehicle (Ordering
and Writing)...oeieeecanccececrcsaananns
30. Welding...ceoeeeeess cesssesesacnnsns ceersana
31. Other (specify) L
32. Other (specify)
33. Other (specify)
34. Other (specify)

w
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3s5. Accountlng, Dealership.cccececscecccccccsssns
36. Accounting, Financial..c.cececcecoccacscscs
37. Computer Aided Design, Beginning....cecceee
38. Law, BUSiNeSS...ccvovecncrssscscccssccscscss
39. Law, LabOr..cccccescscosssccsscsscccasccccsns

40. Laws and Regulations, OSHA....iccescccacsce

41. Microcomputer Program Applications

(General).....

® 9 9 0. 000 05000000 0P OO LT PeSLEEDN

42. Microcomputer Programmlng..........I'......

43. Risk Management..

...Q.t.QO.........OI.IQC..

44. Supervision and Leadership....cccceoeesscos

45. Other (specify)

46. Other (specify)

47. Other (specify)

NGLISH

48. English Grammar..

49. English Composition..ceeceeceacrccrssccssccnas
50. Technical and Occupational Writing.........
51. Advanced Technical Communication....cceceas
52. Fundamentals of Public Speaking.....ccecee.

53. Other (specify)

54. Other (specify)

UMANITIES
55. Art....ciisveenne

56. Drama..cceeeeeesces

57. Foreign lLanguage..

58. History..eeeeee..

59. Humanities (learning concerned with man)...

60. Literature.......

61. Music....... ceeeeens

62. Other (specify)

L N A R A I R U B O A N R IR A I ]

LR A N A B R B R IR Y I N B N B B BRI )

63. Other (specify)

BEHAVIORAL SCIENCE
64. Anthropology.....
65. Economics........

66. Political Science..

67. Psychology.......
68. Social Science...

@ ® 8 8 % 0 ¢ 00 000080 s e e s 0 e
€ ® & 0 s 0 0 08 0 s 0 L e e e e 0GB eo0
9 4 8 5 0 0 068 0 08 000 0 s s e 000 s
LRI ST I B R B LR B R Y I I S I A IR

8 ® & & 6 5 0 8 0 0 0 0 S 40PN SN0 e s e

69. Sociology (study of human society)eeceecans

70. Other (specify)
71. Other (specify)

NATURAL SCIENCES

72. AStronomy........

® © 8 060 0 0 ¢ 00 P OGO PG e0Lse e

73. Fundamentals of Algebra.....iceiieecsnanaes
74. Intermediate Algebra....cceeeeceenacscccans

75. Biology..ceeeocen
76. Chemistry........
77. Geography...... .
78. GEOlOgY.tevevoans
79. Physical Science.

0. PhysiCS..esesvero.

81. Trigonometry.....

@ ® 8 4. 6 0 0 5 08 000 50 0060005000000
a0 e s e s e s 000000 es e 0t ee .
® & 5 8 0 2 0 04 2 0 SO0 L 00 e 8o
L N A I B I LA L A Y )
@ 6 © 4 6 6 0 0 60648 0 00 080006000 0o
I N L N I I O I I O A N A A A N )

@ 8 & ¢ 0 @ 0 ¢ 9B SO QNSNS C e e ODN

82. Other (specify)
83. Other (specify)
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ViII.

VIII.

IX.

XI.

XII.

THE NEED EXISTS TO PRIORITIZE GENERAL EDUCATION, TECHNICAL,
AND RELATED TECHNICAL SUBJECTS FOR INSTRUCTIONAL PURPOSES.
PLEASE RANK ACCORDING TO IMPORTANCE, THE TEN MOST IMPORTANT
SUBJECTS FROM QUESTIONS VI. PLACE THEIR LINE NUMBERS IN THE
SPACES PROVIDED BELOW WITH 1 BEING MOST IMPORTANT, 2 SECOND

MOST IMPORTANT, ETC. .

1. 2. 3. 4. 5.

6. 7. 8. 9. 10.

WOULD A GRADUATE WITH THE COURSE BACKGROUND OUTLINED ABOVE BE
NEEDED IN YOUR BUSINESS?
(Please circle YES or NO for each line)

At The Present Time YES NO
In Five Years YES NO
In Ten Years YES NO

IF YOU ANSWERED YES TO ANY OF THE ITEMS IN QUESTION VII,
PLEASE HELP US PROJECT THE NEED FOR THESE GRADUATES IN YOUR
INDUSTRY. Please estimate how many graduates your business
could employ for the various time periods:

Number needed immediately
Number needed over next five years
Number needed over next ten years

PLEASE IDENTIFY THE FIVE MOST IMPORTANT SUBJECT AREAS, FROM
QUESTION VI, IN WHICH YOUR CURRENT TECHNICIANS WILL NEED
ADDITIONAL SKILLS AND KNOWLEDGE TO MEET PROJECTED JOB
REQUIREMENTS WITHIN THE NEXT FIVE YEARS:

1. 2. 3. 4. 5. '

PLEASE INDICATE WHO WILL PROVIDE THE EDUCATION AND TRAINING
REQUIRED TO UPGRADE YOUR TECHNICIANS:

In-house ® & & & ¢ & & 8 O 0 O O O B O O e T O 00
SUPPliers ...ieeevccccccnsanccne
Manufacturer...ccceeeececeonccace

Educational Institutions .......
Educational Training Consultants
Other (specify)
Other (specify)
Unknown ..... cecescancresacc o

P P I d@ IO I JO JO

ADDITIONAL SUGGESTIONS AND COMMENTS: Please use back of form
or attach a separate sheet

Thank you again for your time and participation.
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“Fertis State UniverSity

Automotive & Heavy Equipment

April 11, 1990

Dear Industry Colleague:

The heavy equipment service industry is entering into a very critical decade.
According to the Bureau of Labor Statistics, the industry will need an additional
100,000 technicians by the year 2000. It would appear this shortage, coupled with
the demands of advancing technology, has the potential of increasing service
problems within the industry.

The Heavy Equipment Program at Ferris State University is in the process of
upgrading, modiging, and adding to its curriculum in order to address the
emﬁloyment and training needs of the future. This objective cannot be achieved
without the support of representatives from the industries we serve.

We are soliciting your sugport by requesting that you fill out the attached survey and
return it by April 20, 1990. A self addressed, postage paid envelope is enclosed for

your convenience.

Your assistance in helping us solve a problem, whose solution will be mutually
beneficial to employers, practicing mechanics and technicians, students, graduates,
and the Heavy Equipment Program at Ferris State University, is greatly
appreciated.

Sincerely,

J. Maurice Ansolabehere, Head
Automotive and Heavy Equipment

Department

Enclosure
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Attn. Heavy Equipment Center

BUSINESS REPLY MAIL

FIRST CLASS MAIL PERMIT NO.8 BIG RAPIDS, M!

POSTAGE WILL BE PAID BY ADDRESSEE

FERRIS STATE UNIVERSITY
School of Technology 4-15145
901 South State Street

Big Rapids, Michigan 49307-9963

NO POSTAGE
NECESSARY
IF MAILED
IN THE
UNITED STATES




“Fertig State UniverSity

Automotive & Heavy Equipment

April 26, 1990

Dear Industry Colleague:

The heavy equipment industry is entering into a very
critical decade. According to Bureau of Labor
statistics, the industry will need an additional 100,000
technicians by the year 2000. This shortage, coupled
with the demands of advancing technology, will increase
problems associated with the delivery of education and
training to support quality service. Ferris State
University is upgrading its Heavy EBquipment Technology
curriculum to help keep these problems to a minimum. We
muset have recommendations and suggestions from the
industries we serve in order to address the employment
requirements of those industries.

In early April you were sent a survey instrument which
would help us in our decision making process. As of this
date, we have not received your reply to the survey.
Your input is vital in our decision making process!
Would you please complete the enclosed survey and return
ag soon as possible? An immediate response is needed,

and would be greatly appreciated.

8l D. Galloway;—Dean
8chaol of Technology

Enclosure
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APPENDIX V

COMPARISON OF INITIAL AND FOLLOW-UP SURVEYS

NEED FOR BS DEGREE GRADUATES

NUMBER OF RESPONDERS

Would a graduate with the course background outlined above be
needed in your business?

H Initial HH Follow-up H
H No ! No |
' _Yes No ? Ans!!_Yes No ? Ans |
Present Time}| 178 67 10 15 {1 b5 35 0 5 |
] [ | )
Five Years | 225 ] 19 17 1+ 79 6 5 5 |
] [N} [ ]
L} [ ) [}
Ten Years v 207 5 27 31 ! 175 3 9 8 i

PERCENTAGE OF RESPONDERS

Would a graduate with the course background outlined above be
needed in your business?

' Initial HH Follow=-up :
' No 1|} No |
\ _Yes No ? Ans ! i_Yes No ? Ans |
Present Time|65.9 24.8 3.7 5.61157.9 36.8 0 5.3:
' [ ]
' [ } ]
Five Years 183.3 3.3 7.0 6.3;183.2 6.3 5.3 5.3
] [ ] '
Ten Years 176.7 1.9 10.0 11.5!.78.9 3.2 9.5 8.4,
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APPENDIX VI

INITIAL AND FOLLOW-UP COMPARISON

BS GRADUATES NEEDED IMMEDIATELY

NUMBER OF
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APPENDIX VI _CONTINUED

INITIAL AND FOLLOW-UP COMPARISON

NUMBER OF BS GRADUATES NEEDED IN FIVE YEARS
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APPENDIX VI CONTINUERD

- INITIAL AND FOLLOW-UP COMPARISON

NUMBER OF BS GRADUATES NEEDED IN TEN YEARS
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30.
31,
3z,
33.
34.

. Engine Trb-Sht . . .

. Trailers . + « o o« o o

APPENDIX VII

RANKED COMPARISON BETWEEN INITIAL AND FOLLOW-UP SURVEYS

FREQUENCY LISTED AS ONE OF TEN MOST IMPORTANT SUBJECTS

TECHNICAL
Air Brake & Anti-Skid Trb-Sht
Air Conditioning (Vehicle) .
Compressors (High Volume) .
Computerized Parts, Service
and Planned Maintenance Sys
Electrical/Electronic Trb-Sht
Electronic Controls
(Process/Digital) . . . .
Engine, Diesel; Computer
Controlled Fuel Systems .

Engine, Diesel; Fuel Injection

Systems Trb-Sht . . . . .

Failure Analysis . .
Fleet Management . .
Fuels and Lubricants
Generator Sets . . .
Hydraulics, Advanced

(Study of Various Systems)
Hydraulic Trb-Sht . . . . .
Internships . . . .« « « « &
Marine Applications . . . .

e e o o o
e o o o @
e o & o
e & o o o

Materials Used in the Industry

(Characteristics/Properties Of)

Metallurgy « « « o o o
PneumaticC8 . « « o s o o o
Powershift & Automatic
Transmissions Trb-Sht .
Safety « + + ¢ ¢ o ¢ o ¢
Steel Fabrication . . .« .
Suspension System Trb-Sht
Tires, Rims and Safety . .
Tracks . ¢« « ¢ o o o o o

Transport Refrigeration
Specifications, Vehicle

{Ordering and Writing) . .
Welding . . . . . . . . . .
Other (specify)

Other (specify)

Other (specify)

Other (specify)
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Initial {{ Follow-up
Responses | |_Responses
¢ % i ¢ E %
[} t
[} " (]
66 ! 24.4 ) 28 | 28.5
42 ! 15.6 ') 17 | 17.9
18 { 7.0 1}y 3 ¢+ 8.2
' HH H
61 { 22.6 i 22 { 23.2
191 } 70.7 i 50 | b52.6
) [} [}
1 [ I ] 1]
78 | 28.9 i 9 | 9.5
[] [N ] 13
[} .1 [}
88 | 32.6 |} 25 | 26.3
[] [ ] [}
132 ; 48.9 ;; 41 ; 43.2
150 |} 55.6 |} 45 | 47.4
59 | 28.9 ) 31 | 32.7
29 | 10.7 %t 14 | 14.7
31 { 11.5 ! 15 { 15.8
30 { 11,1 ¢ 3, 3.2
: HH H
111 § 41.1 || 43 | 45.3
153 } 66.7 )i 52 | 54.8
9+ 3.3 i+ 3! 3.2
12} 4.4 ) 1, 1.1
H H H
54+ 1.9 i &6 5.3
107 3.7 v 7T+ 7.4
i8 , 6.7 i, 8 8.4
t [ ] [}
93 | 34.4 ) 26 | 27.4
93 § 34.4 ), 46 | 48.4
29 { 10.7 §) 12 | 12.6
29 ¢ 10.7 V11 1} 11.6
24 | 8.9 {1 14 | 14.8
21 | 7.8 11 4| 4.2
21 |} 7.8 {1 9 ! 9.5
7 i 2.6 i} 3 3.6
H HH H
13 | 4.8 {{ 8 8.4
61 ; 22.6 | 26 | 27.17
4 | 1.6 1+ 147 1.1
4 1.5t 04} O
1! 0.4 0} O
2 1 0.7 ! [ I 0
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APPENDIX VII CONTINUED
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Financial

Business

Labor .
Applications (General)

Microcomputer Programming
Communication

Supervision and Leadership .
Writing

Accounting, Dealership .
Computer Aided Design, Begin
Laws and Regulations, OSHA .
Technical and Occupational

Microcomputer Program

Accounting,
Law,
Risk Management
Other (specify)
Other (specify)
Other (specify)
ENGLISH

48, English Grammar
Other (specify)
Other (specify)
HUMANITIES
Drama
Foreign Language
History
Humanities
Literature
Music .
Other (specify)
Other (specify)

Law,
. Fundamentals of Public Speaking

49. English Composition
50

51

52

53.

54

5

56

57

. Advanced Technical

59
60
61
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APPENDIX VIII

RANEED SUBJECT MATTER AREA RESPONSES BY INDUSTRY

O Trucking

D Construction

A Agriculture

TECHNICAL i1 0 ! D+ A
1. Air Brake & Anti-Skid Trb-Sht ! 57 12 | 6 |
2. Air Conditioning (Vehicle) . . ! 22 | 6 ! 28 |}
3. Compressors (High Volume) . . ! 6 11 | 2 |
4. Computerized Parts, Service
and Planned Maintenance Sys | 15 | 20 16 !
5§. Electrical/Electronic Trb-Sht | 56 | 7 45
6. Electronic Controls
(Process/Digital) . « « « « | 21 23 | 18 |
7. Engine, Diesel; Computer
Controlled Fuel Systems . . | s i 24 | 22 !}
8. Engine, Diesel; Fuel Injection
Systems Trb-Sht . . . « « « | 42 45 | 40
9. Engine Trb-Sht . . « « « &« « .+ ! 44 | 58 42 !
10. Failure Analysis . . « « ¢« « « 40 | 57 28 |
11, Fleet Management . . . ¢« + + « | 13 ¢ 14 | 1
12, Fuels and Lubricants . . . . . | 10 | 16 | 10 |
13. Generator Sets . .+ ¢« ¢« + o« o o+ 1 9 3
14. Hydraulics, Advanced
{Study of Various Systems) . | 10 ! 60 | 39 !
15. Hydraulic Trb-Sht . . . . « « | i6 ! 74 | 52 ¢
16. Internships .« « « « o ¢« o o o« | 3 i 4 4 |
17. Marine Applications . . . : 1 3 i
18. Materiels Used in the Industry
(Characteristics/Properties 0Of); 4 2 2 |
19 Metallurgy « o ¢ ¢« ¢« ¢« ¢ o o o | 3 8 | 2 !
20, PneumaticCs + + « + ¢ o o ¢ o o 4 7 1 10 | 2 |
21. Powershift & Automatic
Transmissions Trb-Sht . . . | 11 ! 37 | 33 |
22. Safety « ¢« « ¢ 4 v e 4 e e o o ) 46 | 48 | 28 |
23. Steel Fabrication . . . e e | 1T 13 | 3 |
24. Suspension System Trb- Sht o« o 34 4 | H
25, Tires, Rims and Safety . . . . | 16 ¢ 6 H
26. Tracks « « ¢ o ¢ o o o o o o o | 4 | 13 |} 2 |
27. Trailers . . « o « ¢ ¢ o o o o 28 ! 2 ! !
28. Transport Refrigeration . . . | 8 ' 1
29. Specifications, Vehicle
(Ordering and Writing) . . . | 8 | 5 | )
30, Welding .+ « « ¢ ¢ o o o o o o | 25 | 33 | 10 |
31. Other (specify)
32. Other (specify)
33. Other (specify)
34. Other (specify)
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APPENDIX VIII CONTINUED

RANKED SUBJECT MATTER AREA RRSPONSES BY INDUSTRY

TECHNICAL SUPPORT

o)
D
A

(=]

Trucking
Construction
Agriculture

>

35.
36.
317.
38.
39.
40.
41.

42.
43.
44.
45.
46.
47.

48.
49,
50.

51.

52.
53.
54l

55.
56.
57.
58.
59.
60.
61.
62.
63.

Accounting, Dealership . . .
Accounting, Financial . . .
Computer Aided Design, Begin
Law, Business . . . « « o«
Law ’ Labor ¢ o e ¢ ® e o s @®
Laws and Regulations, OSHA .
Microcomputer Program
Applications (General) .
Microcomputer Programming
Risk Management . . . . .
Supervision and Leadership
Other (specify)

Other (specify)

Other (specify)

ENGLISH

English Grammar . . . « .« .

English Composition . . . .

Technical and Occupational
Writing .. + + « ¢« ¢ o« o

Advanced Technical
Communication . « « « + &

Fundamentals of Public Speaking

Other (specify)

Other (specify)

HUMANITIES

Art e e e e a e
Drama . . .« .« .
Foreign Language
History . « + &
Humanities . . .
Literature . .
Music + « + «
Other (specify

e & & @ o o

Other (specify)
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APPENDIX VIII CONTINUED

RANEED SUBJECT MATTER AREA RESPONSES BY INDUSTRY

0 Trucking

D Construction

A Agriculture

__BEHAVIORAL SCIENCE L *) H D : A H
64. AnthropologyY « « ¢ ¢ « « o o« o ! 1 : H
65. Economics .« « ¢« ¢ o o o o o o ! 2 ! 6 | 4 |
66. Political Science . . + .+ ¢ o ! 1 ) !
67. PsychOlOoBY « + o« ¢ ¢ ¢ o o o o !} 1 6 | 3
68. Social Science . . ¢« ¢« ¢+ ¢ o o |} ' 2 | )
69. So0CiOlOEY ¢« ¢+ ¢ ¢ o ¢ o o o o 2 ! 4 2
70. Other (specify)
71. Other (specify)
NATURAL SCIENCES

72. ASLTONOMY =« &« o s o o o o o o | H H H
73. Fundamentals of Algebra . . . | 6 ! 6 | 3
74. Intermediate Algebra . . . . . | 2 | 5 3
75. BiologY « + &« ¢ ¢ o o o o o« o 1} : H H
76, Chemistry « « « ¢ o o ¢ o o« o 1+ 2 | 4 | 1
77. Geography . . . e e 8 e e e 1 | 1 3 1
78. GeOloBY + ¢ « o o « o « o o o | 2 | 2 :
79. Physical Science . « « « « « .« | 4 6 | 1
80. PhySiCS « ¢ s+ & e e e © o e o : 5 : 15 : 2 :
B1. Trigonometry . « « « « &+ o « « | H 5 | :
82. Other (specify)
83. Other (specify)
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APPENDIX VIII CONTINUED

RANKED SUBJECT MATTER AREA RESPONSES BY INDUSTRY

J Mining
K Oil Field
P Utilities
G Government
H Military/Defense
TECHNICAL 1 JK i P { GH H
1. Air Brake & Anti-Skid Trb-Sht ! 5 | 7 | 11 |
2. Air Conditioning (Vehicle) . . ! 1 H 4 |
3. Compressors (High Volume) . . | 2 | ‘ H
4. Computerized Parts, Service
and Planned Maintenance Sys | 5 | 6 | 11 ¢
5. Electrical/Electronic Trb-Sht | 12 | 9 | 16 |
6. Electronic Controls
(Process/Digital) . . « « « | 7 1 4 | 5 |
7. Engine, Diesel; Computer
Controlled Fuel Systems . . | 6 | 4 | 10
8. Engine, Diesel; Fuel Injection
Systems Trb-Sht . . . « . . | 9 | 7 15 |
9. Engine Trb=Sht . « « « ¢ « « o« | 8 | 7 9 |
10. Failure Analysis . « « ¢ ¢ o« o« | 5 | 4 | 6
11. Fleet Management . . . « « « .« | 3 2 | 10
12. Fuels and Lubricants . . « . . | 6 | H 3 |
13. Generator Sets . « ¢« « o ¢ o ¢ } 2 | 2 1 |
14. Hydresulics, Advanced
(Study of Various Systems) H 11 | 6 | 11
15. Hydraulic Trouble-shooting . H 18 | 9 15 |
16. Internships .+ « « ¢« ¢ & o« o « | H H :
17. Marine Applications . . . « .« | 1 1 1
18. Materials Used in the Industry
(Characteristics/Properties Of) | 1 : 1
19 Metallurgy « o « o o o o o o o 1 ! '
20. PneumatiCs « + « o ¢ o o ¢ o o } 3 | 1 4 |
21. Powershift & Automatic
Transmissions Trb-Sht . . . | 8 3 6 |
22. Safety e s & & e« e & e & e & : 16 : 6 : 11 :
23. Steel Fabrication . . .« « ¢ .« 1 5 | H 4 |
24. Suspension System Trb-Sh . o 2 2 2 |
25. Tires, Rims and Safety . . . .« | 7 3 i 3
26. Tracks o « « o o o o o o o o o 4 2 | H '
27. Trailers . « « ¢ s « « o s o o 1 | ' !
28. Transport Refrigeration . . . | H ' H
29. Specifications, Vehicle
(Ordering and Writing) . . . | 1 1 8 !
30, Welding « ¢ « ¢ o o o s o o o 1 9 1 ! 5 |
31. Other (specify)
32. Other (specify)
33. Other (specify)
34. Other (specify)
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APPENDIX VIII CONTINUED
RANEKED SUBJECT MATTER AREA RESPONSES BY INDUSTRY

J Mining
K Oil Field
P Utilities
G Government
H Military/Defense
TECHNICAL SUPPORT i JK H P __{ GH H
35. Accounting, Dealership . . . . ! H : :
36. Accounting, Financiel . . . . ! ! : 5 |
37. Computer Aided Design, Begin . | H H 1
38. Law, Business . . . . « ¢« « o } 1 H H
39. Law, Labor . ¢« « &+« « ¢ ¢ o o o | 1 H 1
40. Laws and Regulations, OSHA . . | H 2 | 4 |
41, Microcomputer Program
Applications (General) . . . ! 2 | : 2 |
42, Microcomputer Programming . . | H H H
43. Risk Management . . . « ¢ .« « | H H H
44. Supervision and Leadership . . | 4 | 1 3 8 |
45, Other (specify)
46, Other (specify)
47. Other (specify)
ENGLISH
48. English Grammar . . +« ¢ « + « | 6 | 4 | 4 |
49. English Composition . . . . . | 2 | 3 3
50. Technical and Occupational
erting s e o s s e e o o o : 4 : 1 : 1 :
51. Advanced Technical
Communication . « « « . « & 2 | ' 3
52. Fundamentals of Public Speaking! 3 | 1 1
53. Other (specify)
54. Other (specify)
HUMANITIES
B5. APt v . v v e e e e e e e e e H H :
6. Drama . . « 4+ o ¢ o o o &« o o 3 : ' H
57. Foreign Language . « « + « & « ' ' H
58. History .« « « « o o« o ¢ o o o 1 H H H
59. Humanities . « ¢ ¢ ¢ o« o ¢ o o 1 H ) H
60. Literature . « « ¢ « o ¢ o ¢ o | H H H
61. Music e o e & & e e & o a o o : : : :
62. Other (specify)
63. Other (specify)
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APPENDIX VIII CONTINUED
RANKED SUBJECT MATTER AREA RESPONSES BY INDUSTRY

BEHAVIORAL SCIENCE

64.
65.
66.
67.
68.
69.
70.
71.

2.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.

Anthropology . . .
Economics . . . .
Political Science
Pgsychology . . .« .
Social Science . .
Sociology .« ¢ . .
Other (specify)

Other (specify)

NATURAL SCIENCES
Astronomy e o e s s s e
Fundamentals of Algebra
Intermediate Algebra
BioclogY + + « ¢ o o o
Chemistry . . .
Geography . . .
Geology . .« .«
Physical Science
Physics . . . .
Trigonometry . . . .
Other (specify)

Other (specify)
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J Mining
K O0il Field
P Utilities
G Government
H Military/Defense
1 JK H P {1 GH |
o ) " 1
[] ] . . . . ' ' (] ]
e o e o e o : 1 : 1 : 1 :
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. O . . [ [ : 1 : : :
. . . . O ] : : : :
. L] L] L] . L] : : : 2 :
« e . H ' 1
« o o 4 | 1 2 |
. . . . : l : : :
. . . . : : : :
. ) . . . . . : 1 : : :
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APPENDIX VIII CONTINUED

RANEKED SUBJECT MATTER AREA RESPONSES BY INDUSTRY

G Marine
M Refrigeration
N Standby Power
H Material Handling
E Forestry
TECHNICAL ! GMN | : E_ |
1. Air Brake & Anti-Skid Trb-Sht ! 2 | 1 3 i
2. Air Conditioning (Vehicle) . . ! 1 1 2
3. Compressors (High Volume) . . ! 2 | 1 :
4. Computerized Parts, Service
and Planned Maintenance Sys ! 4 | 6 | H
5. Electrical/Electronic Trb-Sht | 13 ¢ 23 |} 6 !
6. Electronic Controls
(Process/Digital) . . « « « | 4 8 3
7. Engine, Diesel; Computer
Controlled Fuel Systems . . | 6 3 3 |
8. Engine, Diesel; Fuel Injection
Systems Trb-Sht . . . . « . | 8 | 7T 4 6 |
9. Engine Trb-Sht . . . « + « + .+ | 10 | 17 6
10. Failure Analysis . . « « « « « | 6 | 12 | 8 |
11, Fleet Management . . . +« « « o+ | 3 | 3 | '
12. Fuels and Lubricants . . . . . | 2 2 | 1
13. Generator Sets . . « + « « + o } 10 | 1 1
14. Hydraulics, Advanced
{Study of Various Systems) ! 1 14 | 6 |
15. Hydraulic Trb-Sht . . . « . « | 1 17 8 |
16, Internships .+ « « ¢« « o« « « o+ | 1 : '
17. Marine Applications . . . . . | 5 ' 1
18, Materials Used in the Industry
Characteristics/Properties Of) | H H 1
19, Metallurgy « « « « « o« o o« o o 1 ' 1 )
20, Pneumatics . .« + « o o « s o o | 1 1 :
21, Powershift & Automatic
Transmissions Trb-Sht . . . | 2 | 16 | 3
22, Safety +« « « ¢ ¢« ¢ 0 e e 0 0 o | 6 | 17 5
23. Steel Fabrication . . « . « « | 2 4 | 2
24. Suspension System Trb-Sht . . | : H H
35, Tires, Rims and Safety . « . .« | 3 1
26. Tracks . « o ¢ o o o o o o o o H 2 1
27. Trailers . .+ « v o o o« o o o o | ) 1 !
28. Transport Refrigeration . . . | 2 | : '
29. Specifications, Vehicle
(Ordering and Writing) . . « | H 2 '
30. Welding .« ¢ ¢ ¢ ¢ o ¢ o o o o 1 2 ! 9 2 |
31. Other (specify)
32. Other (specify)
33. Other (specify)
34. Other (specify)
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APPENDIX VIII CONTINUED

RANEED SUBJECT MATTER AREA RESPONSES BY USTRY

G Marine
M Refrigeration
N Standby Power
H Material Handling
E Forestry
TECHNICAL SUPPORT 1} GMN | H ¢ B |
35. Accounting, Dealership . . . . | 1 2 | '
36. Accounting, Financial . . . . |} 1 1 H
37. Computer Aided Design, Begin . | 1 2 | H
38. Law, Business . . « « ¢ ¢ ¢ o | H 1 1
39. Law, LBbor « « ¢« ¢ ¢ ¢ ¢ o ¢ o } H H '
40. Laws and Regulations, OSHA . . | 2 i 6 | b
41, Microconputer Program
Applications (General) . . . | H 2 | H
42. Microcomputer Programming . . | : H H
43, Risk Management . . « . « o « | H 2 | H
44, Supervision and Leadership . . | 2 | 8 | 2
45. Other (specify)
46. Other (specify)
47. Other (spe.ify)
ENGLISH
48, English Grammar . . « « + « + | 7 4 | 2 |
49, English Composition . . . . .+ | 3 5 2 |
50. Technical and Occupational
Writing « ¢ ¢ ¢ ¢« ¢ o ¢« o o | 3 5 | 2 |
51. Advanced Technical
Communication . . « « « « « 1| H 3 1 1
52. Fundamentals of Public Speaking| H 3 1
53. Other (specify)
54. Other (specify)
HUMANITIES
B5. Art . . .« ¢ +
56. Drama . .+ ¢« «
57. Foreign Language 1

58. History . . . .
59. Humanities . . .
60. Literature . . .
61, Music . . . . .
62. Other (specify)
63. Other (specify)
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BEHAVIORAL SCIENCE

64.
65.
66.
67.
68.
69,
70.
71.

72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.

APPENDIX VIII CONTINUED

RANKED SUBJECT MATTER AREA RESPONSES BY INDUSTRY

mMEZIQ

Marine
Refrigeration
Standby Power
Material Handling
Forestry

Anthropology . . .
Economics . . . .
Political Science
Psychology . . . .
Social Science . .
Sociology . . .« .
Other (specify)

* & e e e o
® & o o o o

¢« & o o a o

Other (specify)

NATURAL SCIENCES
AStronomy « + ¢ o o s
Fundamentals of Algebr

Intermediate Algebra . .
BioclogY + « « o ¢ ¢ o«
Chemistry . . .+ .
Geography . . .« .

Geology .« . . .
Physical Science
Physics . . . .
Trigonometry . . .

Other (specify)
Other (specify)
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APPENDIX VIII CONTINUED
RANKED SUBJECT MATTER AREA RESPONSES BY INDUSTRY

B Air Transportation
C Bus Transportation

L Railroad
TECHNICAL ! BCL_!Totals !
1. Air Brake & Anti-Skid Trb-Sht | ! 105 |}
2. Air Conditioning (Vehicle) . . ! 1 66 |
3. Compressors (High Volume) . . | H 24 |
4. Computerized Parts, Service :
and Planned Maintenance Sys | 4 | 21
5. Electrical/Electronic Trb-Sht | 6 | 261 |
6. Electronic Controls H
(Process/Digital) . . . « .« | 2 | 96 |
7. Engine, Diesel; Computer :
Controlled Fuel Systems . . | 3 122
8. Engine, Diesel; Fuel Injection H
Systems Trb-Sht . . « « « « 4 | 186
9. Engine Trb-Sht . . e e a4 e o 7 + 211 |
10. Failure Analysis . . . « « « o | 7 + 176
11. Fleet Management . o e+ e e o 3 H 49 |
12. Fuels and Lubricants . . . . . | H 52 |
13. Generator Sets . « « « « o « o . 3 | 34
14. Hydraulics, Advanced H
(Study of Various Systems) H 2 | 163 !
15. Hydraulie Trb-Sht . . . . .« « | 4 | 216 |
16. Internships .« + + ¢ & ¢ « o o | b 138 |
17. Marine Applications . . . « . | 2 | 15 |
18. Materials Used in the Industry H
(Characteristics/Properties Of) | ' 11 |
19 Metallurgy . « « ¢ « o o « o o H 17 !
20, Pneumatics8 « « ¢ ¢« ¢ ¢ o« o o o 1 3T |
21. Powershift & Automatic '
Transmissions Trb-Sht . . . | 3 | 124
22. Safety « v v ¢« ¢ o o o o o o o 4 | 189 |
23. Steel Fabrication . . « « « « | H 44 |
24. Suspension System Trb-Sht . . | H 44 |
25, Tires, Rims and Safety . . . . | ' 41 |
26, Tracks « ¢ 4 « ¢ ¢ o« o o o o o 4 1 256 |
27. Trailers . .« « o o o o o o s o 4 H 33 |
28. Transport Refrigeration . . . | H 11 |
29. Specifications, Vehicle :
(Ordering and Writing) . . . | H 26 |
30. welding . . . . s . . . . [ . : : 97 :

31. Other (specify)
32. Other (specify)
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APPENDIX VIII CONTINUED

RANEKED SUBJECT MATTER AREA RESPONSES BY INDUSTRY

B Air Transportation
C Bus Transportation

L Railroad

TECHNICAL SUPPORT i BCL iTotals

35. Accounting, Dealership . . . . | 1 26

36. Accounting, Financial . . . . ! ) 23 |

37. Computer Aided Design, Begin . | H 19 |

38, Law, Business . . « ¢« ¢ ¢ o o } H 7

390 Law, LabO!‘ L] . . ] . ) ] ] . . : 2 : 10 :

40. Laws and Regulations, OSHA . . ! 2 | 56 |

41, Microcomputer Program H

Applications (General) . . . } 2 | 24

42. Microcomputer Programming . . | 1 4 |

43. Risk Management . « + ¢« & « o | 1 10

44, Supervision and Leadership . . ! 5§ | 102 |

45. Other (specify) H

46. Other (specify) ‘

47. Other (specify) '

)

)

ENGLISH H

48. English Grammar . « +«+ « o o« + 3 | 81 |

49. English Composition . . . . . | 3 54 |

50. Technical and Occupational '

Writing . « « ¢ ¢« ¢« ¢« ¢ o« o | 4 78

51. Advanced Technical '

Communication . . ¢« « +« « o | 1 34 |

52. Fundamentals of Public Speaking| 1 33

53. Other (specify) H

54. Other (specify) :

]

]

HUMANITIES H

55. ATt  + & v 4 v e e e s e e e s ' H

56. Drama . +« « « o o « o o o o o H 1

5§7. Foreign Language . . « « « + « 1 H 3 1

58, HisStOoryY =« ¢ o « o o o o o o o 1 : 2 |

59. Humanities . « « &« + ¢ ¢ o o « 1 H 5 |

60. Literature . « « o« ¢ « s o « o | H 1

61l. Music . ¢ & ¢ « o o o o o o ¢ H H
62. Other (specify)
63. Other (specify)
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APPENDIX VIII CONTINUED

RANKED SUBJECT MATTER AREA RESPONSES BY INDUSTRY

B Air Transportation
C Bus Transportation

L Railroad

BEHAVIORAL SCIENCE {i BCL {Totals }
64. AnthropologY « ¢« « « o o « o o« | H 1
65. Economics . .« ¢ ¢+ ¢ ¢ o o o o H 18
66. Political Science . . . . .+ .+ |} H 3 i
67. PsycholOogY ¢ « ¢ ¢ ¢ &« o o o o } 1 ! 16 |
68. Sociml Science . . . ¢ .+ ¢ o o } 1 | 4
69. SOCi°1°gy ¢ & & & s & e e o @ : : 12 :
70. Other (specify)
71. Other (specify)

NATURAL SCIENCES
72. Astronomy .« « ¢« o o o« o« o o o |} H 3
73. Fundamentals of Algebr e o o 2 | 34 |
74. Intermediate Algebra . . . . . | 2 1 15 |
75. BiologY .« « ¢« o v & o o « o o H H
76. Chemistry . + ¢« « ¢ o ¢ ¢ o« o« H 9 1
77. Geography « « ¢« « ¢« o « o o o+ | H 5 |
78. GeologY ¢ ¢ « o« o o o« e« o ! 6 |
78. Physical Science . v e e o | 2 | 20 |
80. Physies + + « ¢« ¢ o ¢ ¢ o o o 1 2 i 30 |
81. Trigonometry .« « « « o o« « o« o ) - 1T

82. Other (specify)
83. Other (specify)
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APPENDIX IX

ADDITIONAL SUBJECT MATTER AREAS LISTED BY RESPONDENTS

TECHNICAL

SCR Controls

Farm Machinery Trouble-Shooting
Drive Lines

Gaseous Fuel Systems

Transfer Switches

Governors & Controls

Common Sense

Good Attitude

Hard Worker

Ag Equipment; Combine, Plow, Planter, etc.;
Transistor Controls

Steering Systen

Door Controls

Creative Thinking in Service
Hydraulic/Electric Control Systems
Turbines

Programmable Logic Controllers
Project Management

Front End & Alignment

Driveability Trouble-Shooting

Blue Print Reading

Rock Drilling

Drill Bits & Steel for Rock Drilling
Oil Analysis

Lift Gates

Cost Control

People Development

Quality

Powertrains, Transmissions, & Differentials
Railroad Suspension Systems
Railroad Wheels

Small Two-Cycle Gas Engines
Railroad Specialized Equipment
Agricultural Transmissions

Small Engine Service

Perform Planned Maintenance
Diagnose Failure and Repair
Combustion Engineering

Cooling Process Design

Heat Recovery Design

Electrical Systems

Cooling Systems

Component Rebuild

Repairing, Mechanical, Improvising
Parts Replacer

g1



APPENDIX IX CONTINUED
ADDITIONAL SUBJECT MATTER AREAS LISTED BY RESPONDENTS

TECHNICAL (CONTINUED)

Effects of Radio Transmission
Electronic Control System

Basic Electricity

Computer Controlled Hydraulics
Computer Controlled Transmissions
Parts Ordering

Work Order Reports

Inspection Reports

Equipment Operating Requirements
Electricity/Electronics

DC Electric Motors

Planned Maintenance

Gearing

Hydraulic Brakes

Body Repair

Fiberglass Repair

Basic Machine Shop Procedure
Engine Rebuild

Ultrasound & Vibration Analysis
N.D.T.

Sales; Inside & Outside

Gas Engines & Carburetors
Electrical Rotating Equipment
High Voltage/High Power Safety
High Voltage/High Power Trouble-Shooting
FWHA Trailer Inspection

Hydraulic Brake Systems

How to Discuss Failure Details with Customers
Read Electronic Schematics

92



'APPENDIX IX CONTINUED
ADDITIONAL SUBJECT MATTER AREAS LISTED BY RESPONDENTS

TECHNICAL SUPPORT

Service Merchandising

Management

Marketing & Customer Relations
Salesmanship

Shop Layout & Special Tooling
Isometric Drafting

Warranties

Customer Relations

DOT Maintenance & Service
Publications, Parts & Service
Planned Maintenance Services for Equipment
Organizational Behavior
US/Japanese Communications

Report Writing

Interpersonal Skills

Video Training

Quantitative & Qualitative Testing
Budgets, Forecasts, Capitalized Expenditures
Penmanship

Customer Communication

Typing

OTHER

Shop Mathematics
Math

Technical Writing
Presentation Skills
Reading Technical Manuals
Letter Writing
Buying & Selling
Geometry

Reading

Spelling

General Math
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1.
2.
3.
4.

5.
6.

7.
8.

10.
11.
12.
13.
14.

15.
16.
17.
18.

19
20.
21.

22.
23.
24.
25,
26.
217.
28.
29.

30.
31.
32.
33.
34.

APPENDIX X
RATED SUBJECT MATTER AREA

TECHNICAL

Air Brake & Anti-Skid Trb-Sht .
Air Conditioning (Vehicle) . .
Compressors (High Volume) . . .
Computerized Parts, Service
and Planned Maintenance Sys .
Electrical/Electronic Trb-Sht .
Electronic Controls
(Process/Digital) . « « « « &
Engine, Diesel; Computer
Controlled Fuel Systems . . .
Engine, Diesel; Fuel Injection
Systems Trb-Sht . . . . . .
Engine Trb~-Sht . . .
Failure Analysis . .
Fleet Management . .
Fuels and Lubricants
Generator Sets . . .
Hydraulics, Advanced
(Study of Various Systems).
Hydraulic Trb-Sht . . . . .« .
Internships « ¢« ¢« ¢« ¢« « « .+ &
Marine Applications . . . . .
Materials Used in the Industry
(Characteristics/Properties Of)
Metallurgy . « + ¢ ¢ ¢ ¢ ¢ o
Pneumatics . « « ¢« ¢ ¢« o o o
Powershift & Automatic
Transmissions Trb-3ht .
Safety ¢« ¢« ¢ ¢ o ¢ o 4 .
Steel Fabrication . . . .
Suspension System Trb-Sht
Tires, Rims and Safety .
Tracks . « « + ¢« o o« o @
Trailers .« . « « « ¢ « &
Transport Refrigeration .
Specifications, Vehicle
(Ordering and Writing) . . .
Welding . . « + ¢ ¢ o o o « o o
Other (specify)

e« & o o e & & = « o o

Other (specify)

Other (specify)

Other (specify)

94

Total
Number of

Responses

326
339
313

350
3176

345
357

372
3173
366
335
358
332

361
362
310
284

308
308
317

348
374
337
330
338
314
326
290

311
358

Average

Rating

2.833
2.939
3.207

2.346
1.578

2.379
2.131

1.760
1.657
1.881
2.960
2.444
3.040

1,997
1.904
3.348
3.929

3.35€
3.386
3.008

2.308
1,523
2.836
2.876
2.596
3.225
3.048
3.881

3.109
2.169

2.655



35.
36.
37.
38.
39.
40.
41.

42.
43.
44.
45.
46.
47.

48'
49.
50.

51.

0
"

53.
54.

55.
56.
57.
58.
58.
60.
61.
62.
63.

APPENDIX X CONTINUED

RATED SUBJECT MATTER AREAS

TECHNICAL SUPPORT

Accounting, Dealership . . . .
Accounting, Financial . . . . .
Computer Aided Design, Beginning
Law, Business . : . « ¢« « o o o
Law, Labor . . « ¢ o & ¢ « o &
Laws and Regulations, OSHA . .
Microcomputer Program
Applications (General) . .
Microcomputer Programming . .
Risk Management . . . . « . &
Supervision and Leadership .
Other (specify)
Other (specify)
Other (specify)

ENGLISH

English Grammar . « « « « + « o
English Composition . . + « « .
Technical and Occupational

“’riting . . . . . . . . . . .
Advanced Technical
Communication . « « « +« « o+

Fundamentals of Public Speaking
Other (specify)
Other (specify)

HUMANITIES
Art L] L] L] L] . . . L[] . L]
Drama . . . . . .

Foreign Language
History . . . .
Humanities .
Literature .
Music . . « «
Other (specify)
Other (specify)

e o o o
e & o o o o o
e @ ®o o o a o
e & e o & & =
e & & e s & o
e & e o o
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e 8 @ o o o

Total
Number of

Responses

314
325
302
313
316
341

310
298
307
353

Average

352
343

346

331
338

Average

2817
286
295
292
299
289
286

Average

Rating

3.187
3.038
3.4317
3.4189
3.311
2.515

3.220
3.515
3.278

2.093

3.093

2.407
2.652

2.508
2.826

—2.955

2.670

3.919
3.970
3.740
3.816
3.558
3.803

3.975

3.825



64.
65.
66.
67.
68.
69.
70.
71.

72.
73.
74.
75.
76.
77,
78.
79.
80.
81.
82.
B3.

APPENDIX X CONTINUED
RATED SUBJECT MATTER AREA

TECHNICAL SUPPORT (CONTINUED)

BEHAVIORAL SCIENCE
Anthropology . .
Economice . . . .
Political Science
Psychology .« . .
Social Science .
Sociology « . . .
Other (specify)

e o & o o o

¢« & o ® e @

Other (specify)

NATURAL SCIENCES
Astronomy . « « « ¢ ¢ &
Fundamentals of Algebra
Intermediate Algebra .
Biology . « + + . .
Chemistry . . . .
Geography . . . .
GeologY « ¢+ ¢« o+
Physical Science
Physiecs . « . . .
Trigonometry . .
Other (specify)

» @ & ¢ & 2 e o s

e © e e 8 ° & ¢ &

Other (specify)
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e ® & & & o o o & @

Total
Number of

Responses

286
311
291
307
295
292

Average

282
319
307
2817
302
294
282
294
303
293

Average

Rating

3.952
3.164
3.679
3.308
3.583

3.583

3.545

4.071
2.960
3.192
3.884
3.396
3.662
3.821
3.376
3.205

3.487

3.505



APPENDIX XI

RANKED SUBJECT MATTER AREA RESPONSES
FOR UPDATING CURRENT TECHNICIANS

O Trucking
D Construction
A Agriculture

TECHNICAL HE ¢) H D | A H
1. Air Brake & Anti-Skid Trb-Sht ! 37 7 1 H
2. Air Conditioning (Vehicle) . . ! 13 2 | :
3. Compressors (High Volume) . . ! 3 | 1 :
4. Computerized Parts, Service
and Planned Maintenance Sys | 15 | 25 | :
5. Electrical/Electronic Trb-Sht ! 52 | 69 | :
6. Electronic Controls
({Process/Digital) . . . . . | 25 | 72 H
7. Engine, Diesel; Computer
Controlled Fuel Systems . . | 47 23 | H
8. Engine, Diesel; Fuel Injection
Systems Trb-Sht . . . . .« . | 29 | 22 :
9. Engine Trb-Sht . « « + « « « .« ! 23 | 22 | H
10. Failure Analysis . . . . .« o 12 | 28 H
11. Fleet Management . « « + « « « | 3 8 :
12. Fuels and Lubricants . . . . . | 2 | 5 | '
13. Generator Sets . « « +« ¢ ¢ + o | 2 | 3 | H
14, Hydraulics, Advanced
(Study of Various Systems) H 7 39 | !
15. Hydraulic Trb-Sht . . . « « .« | 3 | 47 | H
16. Internships . .« « ¢« ¢ ¢« ¢« « « 1| H ! '
17. Marine Applications . . . . . | H H H
18. Materials Used in the Industry
(Characteristics/Properties Of)| 2 | 2 | H
19 Metallurgy « . « ¢« « ¢ o « o« o 1| 1 2 | !
20. Pneumatics « « + ¢ ¢ o o o & o | 3 | 6 | .
21. Powershift & Automatic
Transmissions Trb-Sht . . . | 9 | 17 '
22, Safety . . . e e e . .o 12 14 | H
23. Steel Fabrlcatlon . e . o 1 5 4 | :
24. Suspension System Trb- Sht o« o 11 ' H
25. Tires, Rims and Safety . . . . | . 1 :
26. Tracks .« + ¢ « o o o o o o o o 1 ' 4 | '
27. Trailers . o o« o« « « o o o o o | 6 ! H
28. Transport Refrigeration . . . | 2 | H H
29. Specifications, Vehicle
(Ordering and Writing) . . .+ | 1 ' !
30, Welding ¢« « « ¢ o o o o ¢ o o 1 7 6 ! !

31. Other (specify)
32. Other (specify)
33, Other (specify)
34. Other (specify)
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APPENDIX XI CONTINUED

RANEED SUBJECT MATTER AREA RESPONSES
FOR_UPDATING CURRENT TECHNICIANS

0 Trucking
D Construction
A Agriculture

TECHNICAL SUPPORT

(o]

I

>

35.
36.
317.
38.
39.
40.
41.

42,
43.
44.
45.
46.
47.

48.
49'
50.

51.

52.
53.
54.

55.
56.
57.
58.
59.
60.
61.
62.
63.

Accounting, Dealership .
Accounting, Financial .

Computer Aided Design, Begin

Law, Business . . . . .
Law, Labor . . « « « o+ &

Laws and Regulations, OSHA

Microcomputer Program
Applications (General)
Microcomputer Programming
Risk Management . . . .

Supervision and Leadership

Other (specify)

.

Other (specify)

Other (specify)

ENGLISH
English Grammar . . . .
English Composition . .

Technical and Occupational

Writing 3 . . . . . .
Advanced Technical
Communication « « .« .

Fundamentals of Public Speaking

Other (specify)

Other (specify)

HUMANITIES
Art e s 4 s e e e
Drama . . . . .
Foreign Language
History . . . .
Humanities . . .
Literature . . .
Music . « « .+ .
Other (specify)

*« o o e o o

Other (specify)
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APPENDIX XI CONTINUED

RANERD SUBJECT MATTER AREA RESPONSES
FOR UPDATING CURRENT TRCHNICIANS

O Trucking
D Construction
A Agriculture

TECHNICAL SUPPORT (CONTINUED)

BEHAVIORAL SCIENCE

o

>

64. Anthropology . . .
65. Economiecs . . . .
66. Political Science
67. Psychology . . . .
68. Social Science . .
69. Sociology .+ « .« .
70. Other (specify)
71, Other (specify)

e o e o s e
- - - L] - -
® e o & o
e e o o o o
e & o o o o
L N e L L e
e e wn aonc e melre
-n oo on oo se el

NATURAL SCIENCES
72. Astronomy .+ « ¢ ¢ o« o
73. Fundamentals of Algebra
74. Intermediate Algebra .
75. BioloZY .« ¢ « ¢ o«
76. Chemistry . . . .
77. Geography . . . .

[y

78. Geology « « «
76. Physical Science
80. Physics . . . .
81. Trigonometry . . . .
82, Other (specify)
83. Other (specify)

e e e o o a o

- - - L] L] - - -

- - - - - - e . L] L)

L] L3 - - L] » - - - L]
[y

Lot 2
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APPENDIX X1 CONTINUED

RANKED SUBJECT MATTER AREA RESPONSES
FOR UPDATING CURRENT TECHNICIANS

J Mining K O0Oil Field
P Utilities G Government
H Military/Defense
TECHNICAL + JK H P { GH H
1. Air Brake & Anti-Skid Trb-Sht ! 1 4 6 !
2. Air Conditioning (Vehicle) . . ! 1 ! H 1
3. Compressors (High Volume) . . | H H H
4. Computerized Parts, Service
and Planned Maintenance Sys ! 6 ! 4 7
5. Electrical/Electronic Trb-Sht | 16 6 ! 14 |
6. Electronic Controls
(Process/Digital) . . « « .« | 10 ! 2 8
7. Engine, Diesel; Computer
Controlled Fuel Systems . . | 7 6 ! 12
8. Engine, Diesel; Fuel Injection
Systems Trb-Sht . . . . . . | 4 | 5 6
9. Engine Trb-Sht * & & e 6 s o o : 6 : 5 : 4 :
10. Failure Analysis . « + « ¢« o o 1 4 | 3 | 4 |
11. Fleet Management . . . « + « « | ' H 3
12. Fuels and Lubricants . . « « o | 1 1 H
13. Generator Set8 . « « ¢ « ¢ ¢ o 1 : H
14. Hydrauliecs, Advanced
(Study of Various Systems) | 8 | 8 9 !
15. Hydraulie Trb-Sht . . . . .+ . | 10 | 4 ! 3
16. Internships . ¢« + ¢ o o & « o« H H :
17. Marine Applications . . . . : : ' H
18. Materials Used in the Industry
(Characteristics/Properties Of) | : H 1
19 Metallurgy . « o« « o « o o o o« 1 | ! '
20. Pneumatics « + ¢ ¢« ¢ o« o o o o | 1 ! 1
21. Powershift & Automatic
Transmissions Trb-Sht . . . | 5 | 2 | 2 |
22, Safety . +« ¢ ¢ « ¢ e 4 e e e . 1} 5 | 3 3 |
23. Steel Fabrication . . . .« o 1 ' 2 !
24. Suspension System Trb- Sht « o H 3 1 !
25, Tires, Rims and Safety . . . .+ | H ' 1 !
260 TraCkS e o e s e 8 ¢ e e o e » = : 1 : :
27. Trailers . « « o o o« « o o o« o 4 ! ' '
28. Transport Refrigeration . . . | ' H H
29. Specifications, Vehicle
{Ordering and Writing) . H H H 2 !
30. Welding .« « o ¢ o+ o o« ¢ o ¢ o 2 1 2

31. Other (specify)
32. Other (specify)
33. Other (specify)
34. Other (specify)

100



APPENDIX XI CONTINUED

RANEKED SUBJRCT MATTER AREA RESPONSES
FOR UPDATING CURRENT TECHNICIANS

J Mining
K Oil Field
P Utilities
G Government
H Military/Defense
TECHNICAL SUPPORT + JK s P 1 _GH H
35. Accounting, Dealership . . . . | H H :
36. Accounting, Financial . . . . ! H H 1
37. Computer Aided Design, Begin . ! ' H H
38. Law, Business . « « + ¢ ¢ o o |} 1 : '
39. Law, Labor . . . . . .« o H H H
40. Laws and Regulat1ons, OSHA . o | 2 H 2
41. Microcomputer Program
Applications (General) . . . | 2 | : 2 |
42. Microcomputer Programming . . | : H 1
43, Risk Management . « .« + « ¢ o+ | 1 H H
44, Supervision and Leadership . . | 2 1 3
45. Other (specify)
46, Other (specify)
47. Other (specify)
ENGLISH
48. English Grammar . . « ¢« « « « 1 ! ' H
49. English Composition . . . . . | ' H :
50, Technical and Occupational
Writing + ¢ « o« o ¢ o o o o ) 4 | 2 3 i
51. Advanced Technical
Communication . . . « « . ' 1 H 1
52. Fundamentals of Public Speaklng: H H H
53. Other (specify)
54. Other (specify)
HUMANITIES
55' Art L] . . ) 3 L[] L] L] L] L] L] L] : : : :
56. Drama .« « + ¢ « o« o o o o o o : H H
57. Foreign Language . . « ¢ o« o ¢ | H ' H
58. HisStOry « ¢ ¢ o o o o o o o o | H H H
59. Humanities . « « o o« o o ¢ o o | ' H H
60. Literature . . ¢ o o o o o s o« 1 H H H
61- Music ¢ ¢ & o o e € & e & e » : : : :
62. Other (specify)
63. Other (specify)
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APPENDIX XI CONTINUED

RANKED SUBJECT MATTER AREA RESPONSES
FOR UPDATING CURRENT TRCHNICIANS

TECHNICAL SUPPORT (CONTINUED)

_BEHAVIORAL SCIENCE

64.
65.
€6.
67.
€8.
69.
70.
71.

72.
73.
74.
75.
76,
77.
78.
79.
80.
81.
82.
83.

Anthropology . . . .
Economice .« . .+ + &
Political Science .
Psychology . « « « .
Social Science . . .
SociologyY ¢« o+ « o«
Other (specify)

Other (specify)

NATURAL SCIENCES
Astronomy « «+ « « ¢ ¢
Fundamentals of Algebra
Intermediate Algebra .

Biology . . « « .« .
Chemistry . . . .
Geography . . . .
Geology .« « .« « .
Physical Science

Physics .+ « +« + &
Trigonometry . . .
Other (specify)

* e o s o o
© & o e & o o

® o & @ & o o = o o

Other (specify)
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APPENDIX XI CONTINUED
RANKED SUBJECT MATTER AREA RESPONSES

FOR UPDATING CURRENT TERCHNICIANS

G Marine M Refrigeration
N  Standby Power H Material Handling
E Forestry

TECHNICAL ! GMN | H HIR S
1. Air Brake & Anti-Skid Trb-Sht | 1 : )
2. Air Conditioning (Vehicle) . . ! 2 ! H :
3. Compressors (High Volume) . . ! ! H :
4. Computerized Parts, Service
and Planned Maintenance Sys ! 2 ! 6 | 2 |
5. Electrical/Electronic Trb-Sht | 8 17 7
6. Electronic Controls
{Process/Digital) . . . « . } 3 ! 8 2
7. Engine, Diesel; Computer
Controlled Fuel Systems . . | 4 | 3 3
8. Engine, Diesel; Fuel Injection
Systems Trb-Sht . . . . « . ¢ 1 1 2 |
9, Engine Trb=-Sht . + « ¢« ¢« ¢ « « 5 7 1
10, Failure Angslysis . « + ¢« o« « o+ ' 4 4 |
11. Fleet Management . . . « ¢ « o« | 2 | 2 H
12. Fuels and Lubricants . . . . « | H H 1
13. Generator Sets « « + ¢ ¢« ¢« o o | i0 | 1 | 1
14, Hydraulics, Advanced
(Study of Various Systems) ' H 5 4 |
15. Hydraulic Trb-Sht . . . . . . | 1 4 | 5
16, Internships .+ « + + ¢ &« &« « o 1 H H :
17. Marine Applications . . . . . | 2 | H :
18. Materials Used in the Industry
(Characteristics & Properties Of); H H 1
19, Metallurgy . « + « « « o o o o | : 1 )
20, Pneumatics . + + ¢ o ¢ o o o o 1 2 H
21, Powershift & Automatic
Transmissions Trb-Sht . . . | 1 7 1 1
22, Safety « ¢« v ¢ v e 6 4 0 e o 0} 2 | 3 H
23. Steel Fabrication . . « « « .« | ! 1 1
24. Suspension System Trb-Sh o o | ! ' H
35. Tires, Rims and Safety . « . .« | H ! H
26, Tracks « « ¢« ¢« ¢« o« « o o o o« o } H H 1 3
27, Trailers . . « + o o« o+ o o o « 1 ) H H
28. Transport Refrigeration . . . | 2 ! H
29. Specifications, Vehicle
(Ordering and Writing) . . . | H 3 '
30. Welding . ¢« ¢ « ¢ ¢ ¢ o o o o H 3 1 1

31. Other (specify)
32. Other (specify)
33. Other (specify)
34. Other (specify)
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APPENDIX X1 CONTINUED

RANKED SUBJECT MATTER AREA RESPONSES
FOR UPDATING CURRENT TECHNICIANS

G Marine
M Refrigeration
N Standby Power
H Material Handling
E Forestry
TECHNICAL SUPPORT i GMN : H ¢ )4 H
35. Accounting, Dealership . . . . | 1 1 :
36. Accounting, Financial . . . . | : H ‘
37. Computer Aided Design, Begin. ! 1 1 H
38. Law, Business . « « ¢ o+ ¢ o+ o } H 1 3 H
39. Law, Labor « « « « . o & ¢ o @ : : ‘ :
40. Laws and Regulations, OSHA . . | 1 | ' 1
41. Microcomputer Program
Applications (General) . . . | 1 2 | '
42. Microcomputer Programming . . | H 1 :
43. Risk Management . . « . ¢« « . | 1 | 1 H
44, Supervision and Leadership . . | 1 3 4 H
45. Other (specify)
46. Other (specify)
47. Other (specify)
ENGLISH
48, English Grammar . . « « « « o 1 2 | 1 | H
49. knglish Composition . . . . . | ' b H
50. Technical and Occupational
Writing .+ o« o« o o o o o o o H 3 i 2
51. Advanced Technical
Communication .« « « « « « + 1 1 3 1
52. Fundamentals of Public Speaking)| ‘ ‘ ‘
53. Other (specify)
54. Other (specify)
HUMANITIES
§5. Art . .+ « . . .
56, Drama . . . . . .
5§7. Foreign Language 1
58. History . . . .

59. Humanities . . .
60. Literature . . .
61. Musiec . . . . .
62. Other (specify)
63. Other (specify)

e ® o & & o o
= & & o o o e
e ® 2 o o e e
s« @ e o o o »
e ® @ ¢ o & o
e & o o & ® o
- e mw mE a- w- --
- b mw e w- -
- B me- E. e - -
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APPENDIX XI CONTINUED

RANKED SUBJECT MATTER AREA RESPONSES

FOR _UPDATING CURRENT TECHNICIANS

Marine
Refrigeration
Standby Power
Material Handling
Forestry

mMENZIO

TECHNICAL SUPPORT (CONTINUED)

BEHAVIORAL SCIENCE

€64. Anthropology . . .
65. Economics . . . .
66. Political Science
67. Psychology . . . .
68. Social Science . .
69. Sociology . . . .
70. Other (specify)
71. Other (specify)

{e]
.o B
[y

[ 3 L ] - L ] L] [ ]
L ] - [ ] - L ] [ 2
- - L] L] L] *
- Ll - ® L] L]
- L ) L ] » ® ®
L] . e L ] [ ] -
e cec ee cc e cafea
[P T
[y
oo oo oo e eow o e

NATURAL SCIENCES
72. Astronomy .« o« « ¢ o o«
73. Fundamentals of Algebr
74. Intermediate Algebra .
75. Biology + « « o o &
76 . Chemistry . . .
77. Geography . . .
78. Geology . . . .
79. Physical Science
80. Physics . . . .
81. Trigonometry . . . . .
82. Other (specify)
83. Other (specify)

e ® e o o
e & o o

—

e & & & o o & & e
® & & & ® & o o & o

- e - am m~ - .. = m—- -
- e G- e B m- - - - -

[
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APPENDIX XI CONTINUED

RANKED SUBJECT MATTER AREA RESPONSES
FOR UPDATING CURRENT TECHNICIANS

B Air Transportation
C Bus Transportation

L Railroad
TECHNICAL ! BCL_ !Totals !
1. Air Brake & Anti-Skid Trb-Sht ! H 60 |
2. Air Conditioning (Vehicle) . . ! ) B 36 |
3. Compressors (High Volume) . . ! H 4
4. Computerized Parts, Service H
and Planned Maintenance Sys ! 3 i 79 |
5. Electrical/Electronic Trb-Sht ! 6 231
6. Electronic Controls H
{Process/Digital) . . . « . |} 1 4§} 108 ¢
7. Engine, Diesel; Computer H
Controlled Fuel Systems . . | 4 | 128 |
8. Engine, Diesel; Fuel Injection '
Systems Trb-Sht . . . . . . | 4 | 106
9. Engine Trb-Sht . « « « « « o« « } 5 97
10. Failure Analysis . e e ¢ o o 4 | 79 |
11. Fleet Management . . « « « ¢ « | H 18 |
12, Fuels and Lubricants . . . . . | H 12 |
13. Generator Sets . « « « ¢« « o o | 1 20 ¢
14. Hydraulics, Advanced H
(Study of Various Systems) / 3 | 116 |
15. Hydraulic Trb-Sht . « « . « « | 2 | 107 |}
16, Internships . . « « « & « o H H
17. Marine Applications . . . e 1 3 |
18. Materials Used in the Industry !
(Characteristics/Properties Of); 1 7 4
19 Metallurgy .« ¢« ¢ ¢« o o« o s o o | ' 6 !
20. Pneumatics . . . . e ¢+ e« e e ) ) 15 |
21. Powershift & Automatic :
Transmissions Trb-Sht . . . | 1 66 !
22, Safety . « v v ¢ ¢ ¢ 0 e e e e 1 44
23. Steel Fabrication . . . . 0o H 14 |
24. Suspension System Trb- Sht « o H 14 |
25. Tires, Rims and Safety . . . . | : 2
26. Tracks . o « ¢« ¢ ¢ o« o o o « o | ' 6 !
27. Trailers .« o« « ¢ o o ¢ o o« o o ' 7
28. Transport Refrigeration . . . | H 4
29. Specifications, Vehicle !
(Ordering and Writing) . . . | H 6 !
30. Welding ) 0 . . . L] . . . . ] : : 25 :
31. Other (specify) H
32. Other (specify) H
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APPENDIX XI CONTINUED

RANKED SUBJECT MATTER AREA RESPONSES
FOR UPDATING CURRENT TECHNICIANS

B Air Transportation
C Bus Transportation

L Railroad
TECHNICAL SUPPORT ! BCL |!Totals ;
35. Accounting, Dealership . . « . ! : 9
36. Accounting, Financial . . . . |} ! 5
37. Computer Aided Design, Begin. | H 7 3
38. Law, Business . . . ¢« ¢ o ¢ o« } H 6 ¢
39. Law, Labor « « o ¢ o o & . . : : 2 :
40. Laws and Regulations, OSHA o o H 15 |
41. Microcomputer Program H
Applications (General) . . . | ' 16 |
42, Microcomputer Programming . . | H 5 !
43. Risk Management . « « .+ « ¢ o 1} H 4
44. Supervision and Leadership . . | 2 44
45, Other (specify) H
46. Other (specify) H
47. Other (specify) H
[)
[]
ENGLISH ;
48, English Grammar . .« « « « « o« | ' 19 |
49, English Composition . . « o H 11
50. Technical and Occupatlonal '
Writing .« o+« « o o o o o o ' ) 34 |
51. Advanced Technical H
Communication .+ « « « « + + 1 3 17
52. Fundamentels of Public Speaking| H 6 |
53. Other (specify) H
54. Other (specify) H
)
HUMANITIES '
55. Art ¢ & s & e e e & e . . : : :
56. Drama .« « +« ¢« ¢ ¢ o o o o o o H H
57, Foreign Language . « « + « « o | 1 2
58. History . ¢« « o o o « o « o o H H
59. Humanities . . e e e s e e e ' 2 |
. . . . . : : :
. . . L] . : : :

60. Literature . . . .
61. Music . . . .+ .

€2. Other (specify)
63. Other (specify)
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APPENDIX X1 CONTINUED

RANKED SUBJECT MATTER AREA RESPONSES
FOR UPDATING CURRENT TECHNICIANS

B Air Transportation
C Bus Transportation
L Railroad

TECHNICAL SUPPORT (CONTINUED)

BEHAVIORAL SCIENCE
64. Anthropology . . .
65. Economics . . . .
66. Political Science
67. PSYCho.lo‘y e s e e
68. Social Science . .
69. Sociology .+ .« «
70. Other (specify)
71. Other (specify)

_BCL ;Totals |

* o o & o @
o o o e o o
e o o o o o
e o o & o o
a o o o o o
« o o o o o
N N s

NATURAL SCIENCES

72. AsStronomy . « +« ¢ o« o o
73. Fundamentals of Algebr
74. Intermediate Algebra .
75. Biology « « o « « &
76. Chemistry . . .
77. Geography . . .
78. Geology . . . .
79. Physical Science
80. Physics . . . .
81. Trigonometry

82. Other (specify)
83. Other (specify)

L] - - 3 [ ] - [ ] [ ]
- L3 - . L] - L ] - - L ]
f
N o N = -2 D -3 O s
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APPENDIX XII

AGRICULTURE INDUSTRY COMMENTS

We, as a farm equipment dealer, would like to see a part of
your program geared toward Agricultural equipment repair.
There is a growing need for this type of technician, and any
type of training is appreciated.
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APPENDIX XTI

BUS/RAILROAD TRANSPORTATION INDUSTRY COMMENTS

Work Equipment Training Program of Instruction

COURSE NUMBER:
COURSE TITLE:

COURSE LENGTH:

APPROVAL DATE:

ENG 804
Basic Mechanical Skills for Work Equipment

A Continuing Program Taught in Modules of
Varying Lengths.

SUPERSESSION INFORMATION:

DESIGNED AND
DEVELOPED BY:

PREPARATION DATE:
COURSE NUMBER:

TITLE:

TRAINING LOCATION:

PURPOSE:

SCOPE:

Technical Training Division

Course Administrative Data

ENG 804

Basic Mechanical Skills Program for Work
Equipment Repairer

To provide basic mechanical skills training
for Work Equipment Repair Personnel so that
they may obtain the skills and knowledge
necessary to efficiently perform the required
maintenance services and repairs on company
work equipment.

This course provides basic mechanical skills
training in maintenance concepts, safety, hand
tools, precision measuring instruments, welding,
gasoline, and diesel engine fundamentals and
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PREREQUISITES:

DATA:
Course Length:
Class Size:

ACADEMIC HOURS:
DEVELOPED:

engine systems, hydraulics, pneumatics,
electricity, power trains, brakes, scheduled
services, and the use of Test, Measurement and
Diagnostic Equipment. Successful completion of
this course will enable these personnel to
properly service, repair and/or replace the
components of the above systems and related
attachments on company work equipment.

None

Maximum 6
Minimum 3

TRAINING START DATE: TBA

TRAINING DEVELOPMENT

PROPONENT: Technical Training Division
Course Summary
COURSE: Basic Mechanical Skills for Work Equipment

Repairer

ACADEMIC TIME:

Module A: Maintenance Practices and Safety Procedures

Module
Module

Module

Module

Module

B
C
D
Module E: ~Electricity
F
G
H

Internal Combustion Engines
Hydraulics

Pneumatics

Power Trains and Related Systems

Wheels, Axles and Truck Assemblies

: Brakes

Module I: Scheduled Services
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APPENDIX XIV

CONSTRUCTION INDUSTRY COMMENTS

Humanities, Behavioral Science, and Natural Sciences are not
directly important to their job, but they still should have
some basic humanities for themselves.

Humanities, Behavioral Science, and Natural Sciences - we
appreciate a well-rounded person who enjoys a full life, but
these subjects are not essential to their daily work.

I don’t dig this question - how in the hell could biology
or astronomy possibly relate to the job performance of a
mechanic.

English - must communicate.

Behavioral Science - understand people and how to treat them.
I put emphasis on technical training. My industry must
perform the work (reg’d mechanics) and must be able to
communicate with management as well as our clients. They also
maeke much better employees if they understand the economics of
our industry. Good service personnel are hard to find.
Average personnel are easy to find.

Humanities - Minimal Spanish

Look at areas of required concentration for survival in
international competition and back into courses VII X. Please
identify the five most important subject areas, from question
VI, in which your current technicians will need additional
skills and knowledge to meet projected job requirements within

the next five years:

Fundamental communication skills

Fundamental business skills

Strong grasp of physical science and basic engineer
International business exposure

Computer and electronics fluency

O W)=
- - - - -
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Present employees are not promotable to service department
supervisory positions because they cannot read and write
correctly. This is true for most of our present people.
Let’s demand that a H.S. Graduate prove he/she can read and
write. We all better learn Spanish and Japanese.

Will you please send me a catalog of courses for your
university.

Communication skills also are important.

You are right on! We need trained service people very badly
in the entire construction machinery industry.

As far as construction equipment goes the number one thing
needed is to become more familiar with foreign products.

I believe the industry would be better served with the
continuation of the two year Associate Degree program.

The outlined four year course would prepare the student for a
management role which in a large company would almost
certainly be filled by a Business Administration graduate.

The divisional head in most case is underpinned with an
individual who has worked his way up through the ranks, and
who ideally would be in possession of a two year associate
degree. You require substantial hands-on experience to manage
a shop and a competent shop manager seldom has a high
educational background unless there is a military background.

Regrettably, in the United States, the person inclined to the
heavy equipment service industry will have little more than a
high school diploma, and the person inclined to science and
technology will have been steered away from our industry by
his education. Deplorable but true!
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I have enclosed your survey for determining the educational
and training needs of the heavy equipment service industry.

At your option, if you would periodically send me a list of
those who are seeking employment, I will forward that
information to our dealers.

I cannot over-stress the importance of development of good
electronic design and troubleshooting technicians. There are
a fair number of technicians in the marketplace that are
skilled on power train and basic electrical design, trouble-
shooting, and repair.

There is a major void in the area of having skilled
technicians to trouble-shoot and repair electronically
controlled injection pumps, transmissions hydraulic systems,
etc. Dealers and end users of this equipment pay the penalty
in terms of major component replacement and excessive machine
downtime as few if any have the ability to correctly diagnose
and make a timely cost effective repair.

Thank you for your interest in identifying actual needs as you
embark on expanding your curriculum.

As a manufacturer, we do not have a great need for people with
this background. Our dealers and their customers would have a
greater need for technicians. It was with their needs in mind
that 1 answered question VI.

I have recently hired a graduate from your program to
institute an equipment management and maintenance program at
nmy facility. We are just starting to implement the program
and hoping to see good results through this construction
season.

Except for those items checked, most others are disciplines
that will be eventually incorporated into various articles
about machinery.

While the technical slant of magazine articles remains
important, the principles of management are becoming more
important as competition increases among machine owners.
These are subjects I need to learn more about.
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I strongly recommend against trying to establish a 4 year
program for individuals who will be repair techs. I would not
hire a 4 year grad.

VII & IX are too broad - we need people with the good
technical background that have good people skills. People
with pure technical background have no training to be
managers.

Aeroquip Industrial Connectors Division Only:
I compliment your efforts. We may be able to help you in the

future.

VI 31. How to discuss failure details with customers (do’s &
don’ts).
32. Read electronic schematics.
53. Communicate with customer.

4/30/89
ADDITIONAL COMMENTS:

Glad to hear your curriculum will include more indepth study
of electrical/electronics. We need to add more exposure to a
working knowledge of electronic schematics.

Your hydraulic trouble-shooting curricula should also include-

training on how to read hydraulic schematics.

Would like air-condition servicing taught to all candidates;
also welding technology. Not necessary to be certified - we
can get this credential for the candidate.
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APPENDIX XV

ENGINE INDUSTRY COMMENTS

I'm at + We hire a number of new college
grads each year. I’'’m not in a position to know what our
curent training plans are as we have many different areas of
concentration within our company.
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APPENDIX XVI

FORESTRY INDUSTRY COMMENTS

Because our company operates a series of remote camps, we
might expect a higher turn-over rate as employees move "back
to town" to fill the social void that occurs naturally when
one is isolated for long terms. For this reason we would
expect to employ several individuals for one or two year terms
although we have many permanent employees.

We now employ 3 - 4 graduates of Oregon Institute of Technology
vearly and have a high regard of the program for entry level
workers.

The industry void seems to be in diagnostic & problem solving
skills along with applied failure analysis preventing
reoccuring failures using preventive measures or predicting
accurate life cycles.

Predictive tools such as o0il samples & frequent inspections &
records accumulating data must replace crisis management
employed after a failure.

All technicians need to be effective communicators.
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APPENDIX XVII
STANDBY POWER INDUSTRY COMMENTS

1. Bow do you attract your students?
2. Do you have a sales force?

90% of our work is performed in the field. The ability of a
technician to work under many different conditions is
important. Common sense & the ability to work independently.
Reading & understanding wire drawings & technical factory

information.

We work on every engine, generator, transfer/switch
manufactured, basics relate to all, specifics are varied. Our
technicians need to be able to relate to these elements of
their job. Most times the technical information is behind new

models already in the field.
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APPENDIX XVIII

1

HYDRAULICS/PNERUMATICS INDUSTRY COMMENTS

This industry could use a correspondence course for AAS or BS
candidates. I might change the way I intend to develop people
if such were available,.
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APPENDIX XIX

MATERIAL HANDLING INDUSTRY COMMENTS

Courses in sales skills needed.

50% DIESEL TECHNOLOGY/HYDRAULICS
50% BUSINESS CLASSES/HUMANITIES NATURAL SCIENCE

BA/BS

As a distributor of fork lift trucks with 100 independent
dealers we need entry level people trained in:

general business

sales & marketing

technical writing

social science

computers, general

gas & diesel

hydraulics

suspension/steering

brakes

manufacturing materials & problems

CAREER PATH

Our experience indicates most technical schools are treating
mechanics as hands-on training rather than theory and applied
science. A well trained mechanic should posses the skills to
think in a deductive approach to problem solving that "hands-
on experience alone cannot provide." With industry
constantly changing, a mechanic without a good background in
all facets of operation will be ill-equipped to handle the
rapid change he will encounter.
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APPENDIX XX

MUNICIPALITY/STATE/FEDERAL GOVERNMENT COMMENTS

SUGGESTION:

Many municipal or governmental fleets are faced with owning
and maintaining a very wide variety of brands of equipment and
vehicles. Also, government operations have the largest
diversity of vehicle, equipment, and tools to manage, maintain,
and attempt to track O & M costs. Technicians on support
staff, going through an institutional program, need to be
exceptionally adaptive and receptive to this wide prospect and
challenge. Many technicians may spend their entire working
career trying to be the best technician they can be on one
brand. Minicipal fleet technicians and staff usually are
expected to be experts on all brands and all vehicles,
equipment, and associated tools. This is truly not possible,
but requires good mental prepareness to deal with the
"customer’s" expectations. Thanks for this opportunity!

This questionnaire addresses many of the issues that we as
administrators face in our industry. Unfortunately too many
technicians have never received the proper instructions on
repair and maintenance and then, if they show a little
initiative, they are promoted to a position in which they have
no management skills. Sometimes this deficiency is overconme,
but in most cases the person fails miserably and upper
menagement can’t understand why.

A recent survey I did for the Florida Association of
Governmental Fleet Administrators indicates that the good
managers in our industry have two basic things going for them:

1. They have a strong background in the automotive industry.
2. They have an upper level education with strong emphasis on
managerial skills.

I would very much like to see Ferris offer the B.S. Degree,
provided it includes many management and business courses.
Writing skills are also very important, however, the
humanities courses are extremely useless in our industry. 1
only wish that the B.S. Degree was available to me at the time
I received my AAS from Ferris. I have since gone on to get my
B.S. in Professional Management from Nova University.
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Fleet Administration is a science. It involves all the facets
of management, business and technical skills. Our industry is
in dire need of trained professionals who have these skills.
If Ferris offers this program, it will indeed help the growing
need for these professionals.

All cities need an expert in fleet management and maintenance.
A city’s fleet is usually it’s largest investment expense.

Most cities do not have the money to send their personnel to
distant seminars and schools. I believe Educational Training
consultants could be of unlimited value in training technicians
locally. 1In this approach more technical personnel could be
exposed to valuable training information.

Please accept my apology for this reply being so late.
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APPENDIX XX1I1

TRUCKING INDUSTRY COMMENTS

My company is strictly involved with wheel alignment - frame
straighting - rebuilding suspensions & brake service.

Note: We’re a small independent transmission parts and service
facility.

I need night courses set up 8o I can run my mechanics through
without disrupting my work schedule. I called late in 1989 and
was told they were not available at that time. These classes
need to be one night a week, going for 6-8 weeks. I would have
a constant number of mechanics going through them if they were
set up. Please call me if this gets set up.

The need for trained mechanics with a positive attitude ig very
important. Electrical fuel systems with R.P.M., idle time and
cruise control to control fuel usage is one of the strongest
forces today. Brakes and electrical shorts and opens is also

strong.

Please note that this company is very specialized in braking &
suspension systems.

We are an automotive, light truck dealership. This survey
really does not apply to us.
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APPENDIX XXII

UTILITY INDUSTRY COMMENTS

QUESTION VII: Impossible to answer as we have so many
professions involved. We have machinists and welders,
refrigeration mechanics, hydraulic mechanics, heavy equipment
mechanics, designers and engineers involved in our heavy
equipment operations. Each would have a different perspective
as to which subject was most important.

QUESTION VII - Theory and trouble shooting of the various
vehicle equipment systems--)>

I would like to see a 2 year at school program followed by a 1
or 2 year internship with the employer providing the
intermediate to higher applications of practical work with the
school supplementing the technical support needed.

I feel a 4 year academic program would be a financial burden
for most persons interested in the mechanic field. If I were
to spend 4 years at school, I would not want to start as a

mechanic.

What our industry needs is people who can come in and start
doing competent basic mechanical repairs. If they have been
given a good theory background, the application of that theory
can come later thru manufacturers or distributors for the
specifics of the various systems.
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APPENDIX XXITII

MINING INDUSTRY COMMENTS

QUESTION 10: 1It’s too limiting to list only the five most
important items, as quite a few more are equally important in
measuring technicians’ performance.

The thrust these days of course js to be multi-skilled and
cross-trained to allow greater flexibility in job assignments.

April 30, 1990

To be able to come into a maintenance shop like ours, a person
must have a fundamental knowledge of how engines, transmissions,
hydraulic systems, electrical systems, drive trains, brake
systems, and air systems work. All equipment uses these
systems, however different manufacturers have different ways

of doing things. But the fundamentals do not change and if
these are thoroughly learned, most problems can be solved.

Electronics and computer controls are being used more and more
to control components, so this area is becoming more important.

Good, simple record keeping is very important and should be
included in some way in the system.

It is good to see you are offering a program in this area. We

feel it definitely is needed and if there is anything else we
can do to help, please let us know.
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