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AFIT/GLM/LSM/92S-32

Abstract

This thesis compared vehicle maintenance training
between the U.S. Air Force (USAF) and a leading civilian
automotive training organization, Cuyahoga Valley Joint
Vocational School (CVJVS), using a comparative analysis
technique known as benchmarking. First, the study
identified how the USAF and civilian automotive training
industries conduct training. Next, the researchers
identified common areas for comparison between training
programs. Then thé industry leader’s best practice was
identified. The best practice at CVJVS was the National
Automotive Technicians Education Foundation (NATEF)
certification process. In applving this practice at
Chanute, the researchers identified three deficient areas,
or negative gaps. The first gap was in the number of hours
of instruction. USAF apprentice general purpose mechanics
receive 443 hours of instruction, and the NATEF standard
requires a minimum of 1,080 instructional hours. The
second gap was the lack of high priority curriculum tasks
included in Chanute’s plan of instruction. The third gap
was in Chanute’s infrequency of returning instructors to
the automotive industry for update training. Finally,
three further findings were revealed. Chanute’s
acquisition process of vehicle trainers has not provided

the iatest vehicle technology. Chanute’s advisory

vii




committee, the Utilization and Training Worksheop, does not
convene often enough to ensure the USAF vehicle maintenance
community’s best interests are addressed in a timely
manner. Finally, Chanute has applied computer-based
instruction and distance-learning to an extent not okserved

at other civilian training organizations.
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A BENCHMARK OF VEHICLE MAINTENANCE TRAINING
BETWEEN THE U.S. AIR FORCE AND A CIVILIAN INDUSTRY LEALER

I. Introduction

Background

According to Brigadier General Charles C. Barnhill,
Director of Transpor=zation, HQ USAF,

A comprehensive training program that provides

the officer and enlisted force the necessary

skills to execute <he mission 1s absclurtely

essential. (5:4)
And to this end, quality training produces quality people
(60:5). Quality training will continue %o be a tcp
priority, even among a continued presence c¢f austere
budgets. The challenge in an environment of reductions is
to keepr the quality of training and training products up to
standards while using fewer resources (25:%56).

Technological advances may well be the bridge that spans

the gap between training requirements and shrinking

0]

training Jdollar
The Air Force transportation community with 1ts
"Excellence in Training”" motto, in conjunction with U.S.
industry, must push technology forward to capitalize cn
advances that will lead to accelerated, lower cost systems

development (66:52).




General Issue

Vehicle maintenance training has been in the spotlight
ever since the first graduating class from F.E. Warren Air
Force Base (AFB), Wyoming in 1949 (£7:2). Since that firs+
graduating class of Air Force vehicle mechanics, the
customers of the training establishment (the Air Force :
transportation community) have actively sought te improve

the qualiizy of the apprentice-level technician. .

e

This i1ssue of guality, or ccrmpetence, of newly trained

!
1cs has consistently permeated senior officer and

3
o
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enlisted discussions. The annual assempblies of the

0]

Transportation Training Advisory Group (TTAG) and Enlisted
Training Advisory Group (ETAG) have shared operational
concerns about receiving ill-prepared mechanics for duty
upon graduation from fcrmal training (58).
ferhaps the most controversial issue to plague current
vehicle maintenance training was in 13984. A segment of the
resident technical training for special purpose mechanics

was downgraded from category A (100 percent of accessions

received residential training) to category B (fifty percent

of accessions received residential training, fif:y percent

directly assigned to base with no training). This action v
placed fifty percent of the entire entry-level training

effort on the operational bases for this most critically

skilled mechanic. Needless to say, vehicle maintenance

training has been a "hot topic of contention" (57:2).




To this end, General Merrill A. McPeak, Air Force
Chief of Staff, has challenged the entire Air Force
training community to a complete quality review (62:14).

He has pronounced 1992 as the "year of training" and has
ordered a systematic Air Force-wide review of both the
learning process and support structure. This shake up of
the training process can be likened to a quality review.
Since the mid-1980s, the Air Force has adopted quality
reviews as part of a significant self-improvement mechanism
known as Total Quality Management (TQM). Benchmarking, one
TQM tool, is the continuous process of measuring one
organizaticn’s product or service against the top
competition or leader in the field. Benchmarking is
promoted through the Federal Quality Institution at the
federal level, and within the Air Force, through the Air
Force Logistics Command’s (AFLC) Command Quality Council
(7).

The earliest effort to explore the usefulness of
civilian training to the military was in 1982. Since that
time, there have been few attempts to bridge the
information gap between civilian and military training, of
which pre-enlistment recruitment training (PERT) is the
latest effort. PERT is an effort to civilianize military
training, whereas this thesis is an effort to discover what
contributions the military might have to offer civilian

industry, or vice versa.




Specific Problem

Through the use of a TQM tool, benchmarking, how does
the Air Force vehicle maintenance training program compare

to a leading civilian automotive training organization?

Investigative Questions

1. How does the Air Force conduct vehicle maintenance
training?

2. How does the civilian industry conduct automotive
training? '

3. What areas should be benchmarked in automotive
training? (Benchmarking step one)

4. Who are leading comparative civilian automotive
training organizations? (Benchmarking step two)

5. What is the best method to execute the benchmark and
gather the comparative data? (Benchmarking step three)

6. What is the "gap," or measure of difference, between

the Air Force and the leading civilian organization?
(Benchmarking step four)

Scope

The scope of this research, from a military aspect, is
confined to entry-level enlisted general-purpose vehicle
maintenance personnel. The benchmarked industry will focus
primarily on the automotive manufacturing and training
institutions. The benchmarking process includes ten steps
(9:17), of which this thesis will address the first four
steps. The purpcse is to determine if an information gap
exists, not to correct it. Benchmarking steps five through
ten are corrective measures, which are beyond the scope of

this thesis.




Additionally, it is recognized that the industry’s
training needs are different. The exact nature of
differences is unknown. Furthermore, it is not known how
much a contribution of a benchmark of civilian training
would actually produce to the overall automotive training
effort. Nevertheless, it appears there are common areas of
interest, like instructor qualifications, curricula,
training aids, etc., that could be shared. Thus, it is the
potential for expanded learning and sharing of information

that forms the foundation for this thesis.

Qverview

The following chapter reviews the importance of
training, and focuses on vehicle maintenance training
literature on the Air Force and industry. The literature
review also presents a discussion on benchmarking. Chapter
ITI discusses the research methodology used to answer each
investigative question, and Chapter IV presents the
researchers’ findings on each investigative question. The
final chapter is a conclusion of this research study, with

recommendations for future research.




II. Literature Review

This chapter reviews literature on the topic of
training. A discussion of training and its importance
establishes the foundation for the remainder of this
thesis. Following the introduction of training, this
review specifically looks at implementation of vehicle
maintenance training in the Air Force and in the civilian
sector.

A literature review of benchmarking, a TOM tocol, is
also presented. Benchmarking is a continuous process of
measuring an organization’s products, services, and
practices against other firms recognized as indust;y
leaders (9:248). The literature supporting training and
benchmarking is discussed in detail in this chapter.

The research included a review of books and
periodicals through the computer disk read-only memory.
Also, a Defense Technical Information Center search was

conducted, and pertinent documents were obtained.

Introduction

Training is defined at the broadest level as
"development of a particular skill or group of skills"
(61:2424). It is a vital process which ensures that
personnel, whether military or civilian, can perform their

assigned duties proficiently. However, training is a




continuous process in an ever-changing world. An era of
new technology, limited resources, and dynamic world
politics establishes the need for training to be updated
constantly. According to U.S. Army General John W. Foss,
We will not have enough resources to keep
deing everything we have done in the past.
The challenge of the reductions will be to
keep the quality of our training and train-
ing products up to standard while using fewer
resources. (25:56)
If an organization does not maintain its training to keep

abreast of changes, it cannot survive in today’s

competitive society.

Vehicle Maintenance Traininag in the Air Force

Vehicle maintenance training in the Air Force is
conducted at two levels. First, formal training is
conducted at Chanute AFB; then follow—-on training is
performed at the base—level. These training credits can be
applied to an associate degree through the Community

College of the Air Force (CCAF).

Automotive Technology Division, Chanute AFB, Illinois.

Vehicle maintenance training for the Air Force is
conducted by the 3340th Technical Training Group,
Automotive Technology Division, at Chanute AFB, Illinois.
It is responsible for providing the formal vehicle
maintenance training for the Air Force, with the exception
of vehicle bodywork and maintenance control and analysis;

the training for these two specialties is conducted at




Aberdeen Proving Grounds, Maryland, and Lowry AFB,
Colorado, respectively (50:1).

The division’s mission is to provide technical
training in vehicle maintenance to over 1,500 students
annually, using training resources of 328 custom—built
training devices and sixty—-six vehicles worth over $4
million (39:33). The division provides four Air Force
Specialty Code (AFSC) awarding courses and specialized
advanced classes, both in residence and by mobile training
teams (50:1).

The Air Force initially trains a vehicle mechanic to
become an apprentice. An entry-level Air Force vehicle
mechanic is awarded a three-level proficiency rating. The
four basic AFSC-awarding courses taught at the Automotive
Technology Division are:

(1) Apprentice General Purpose Vehicle Mechanic
(47232)

(2) Apprentice Special Vehicle Mechanic (Crash/Fire
Vehicles) (47231R)

(3) Apprentice Special Vehicle (Refueling) Mechanic
(47231B)

(4) Apprentice Special Purpose and Equipment Mechanic
(47230) {50:5)
Subsequently, apprentice vehicle mechanics can upgrade
their skill levels through career development courses
(CDC’s) and advanced vehicle maintenance courses offered in
residence at Chanute, or through mobile maintenance

training teams.




There are nine different advanced courses offered at
Chanute, which allow mechanics to stay abreast of
technological changes, as well as upgrade their skill level
(50:6). Chanute’s mobile training teams offer instruction
in twelve different courses (50:7). Vehicle mechanics
usually attend some of these within the first three to six
years in their Air Force career.

According to Captain Paul Schikora, chief of the
Automotive Technology Division, Chanute’s mechanism to
update its training curriculum is through the Utilization
and Training Workshop (U&TW). Composed of vehicle
maintenance experts from the Air Force major commands, the
U&TW is responsible for giving guidance on what should be
trained at Chanute and on the job. Over the past eight
years, the U&TW -has met twice —— once in 1984, and once in
1992. The infrequency of the U&TW meetings is due to the
enormous amount of preparation time and costs. For
example, prior to the U&TW meeting, occupational survey
reports (OSR) must be completed by technicians in the
field. This inventory of tasks must be analyzed, and the
results must be compiled in preparation for the U&TW (52).

In addition to the U&TW, Chanute receives inputs from
its customers through the Training Evaluation Reports (TER)
and Training Quality Reports (TQR). TER’s are reports sent
from Chanute’s group headquarters to the supervisors of

newly graduated vehicle mechanics. The TER’s contain




detailed questions on the course material taught at
Chanute, and on the usefulness of the training. TQR’s are
reports sent from the custcmers (i.e., supervisors or
graduates) to Chanute’s group headquarters. This feedback

mechanism identifies training deficiencies of mechanics

(24) .

Base~Level Vehicle Maintenance Training. Specific

guidance for vehicle maintenance training at the base-level
in the Air Force is outlined in Air Force Manual (AFM)
77~310, Volume II, "Vehicle Maintenance Management, "
Chapter 5. It states that "The successful operation of Air
Force maintenance shops depends on the knowledge of the
assigned people and how well they do their jobs" (19:68).
This regulation requires that each vehicle maintenance shop
have an assigned functional area training monitor (19:68),
which further reflects the importance the Air Force places
on training. "Our charter for the Air Force is to maintain
the fleet that is vital to supporting every mission we

have" (57:2).

Community College of the Air Force. The Community

College of the Air Force (CCAF) is ". . . the only
federally chartered military institution in the United
States that awards college degrees solely to USAF enlisted
personnel” (14:I-1). The technical training and on-the-job

upgrade training learned in the Air Force are translated by

10




the CCAF into college-level semester hours. The CCAF is
accredited by the Southern Association of Colleges and
Schools (14:I-1).

Through the CCAF, a vehicle mechanic can receive an
Associate in Applied Science Degree in Logistics and

Resources upon completion of sixty—-four semester hours:

Semester
Hours
Overall Requirements
Technical Education 24
Leadership, Management, and
Military Studies 6
Physical Education 4
General Education 15
Program Electives 15
Total Semester Hours Required 64
(14:11-73)

Based on the scope defined in Chapter I, the following
analysis focuses on the general purpose mechanic. When
vehicle mechanics complete the fifty-seven day Apprentice
General Purpose course at Chanute, they are accredited with
nineteen semester credit hours through the CCAF. These
nineteen hours are applicable towards the "Technical
Education" requirement of obtaining the Associate in
Applied Science Degree in Logistics and Resources.

Semester

Apprentice General Purpose Vehicle Mechanic Hours

Automotive Air Conditioning

Combustion Engines

Brakes/Suspension Systems

Power Train Fundamentals

Automotive Electrical System Principles

Diesel Engine Maintenance
Overview of Vehicle Maintenance

Wliw w N BB

(=

(13:10-11)
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If apprentice vehicle mechanics subsequently completed
all the applicable advanced courses offered through
Chanute, they would receive credit for an additional
thirteen semester hours which could also be applied towards
a CCAF degree. The sum of the initial apprentice course
and the advanced courses is thirty-two hours, plus an
additional eight hours are available by upgrading through
the five and seven-level skill levels as part of CCAF
internship requirements. This exceeds the thirty-nine

semester hour requirement by one hour.

Semester
Technical CCAF Degree Requirements Hours
Technical Education 24
Program Electives 15
39
(14:11-73)
General Purpose Vehicle Mechanic Training
Initial Apprentice Training 19
Advanced Courses 13
Internship _8
Total Hours Accumulated, Technical Education 40

(13:10-11)

Current Issues. The directors of transportation from

all major commands convened at the TTAG meeting on

14 June 1991, and collectively expressed great concern
about the future of vehicle maintenance training in the Air
Force (33). The TTAG tasked Colonel Alvin S. Swanson,
Commander of the Joint Personal Property Shipment Office -

COS, to examine options for vehicle maintenance technical

12



training. Colonel Swanson’s report discusses his findings
and identifies seven issues:

(1) Priority training (category A) for special
purpose mechanics must be restored.

(2) ATC is unable to keep abreast of changing
technology.

(3) There is a great deal of uncertainty caused by
Chanute and Lowry closures.

(4) There is a need for more short courses.

(5) There is a need to expand training flexibility
through the use cf civilian institutions and other means.

(6) There 1is apprehension concerning contracting
training.

(7) There is a lack of understanding of the
Interservice Training Review Organization (ITRO). (57:1)

Closure of Chanute AFB. Chanute AFB is scheduled

to close in April 1993. The Automotive Technology Division
was originally planned to move to Lowry AFB, Colorado;
however, Lowry AFB has since been selected for closure,
too. The current plan is to move the division to Lackland
AFB, Texas, where it will combine with other transportation
training functions. The new transportation training
facility is scheduled to be ready for use in April 1995
(57:30). Anticipating the two year transition time from

Chanute AFB to Lackland AFB, the Automotive Technology

Division 1s going to increase its student enrollment (51).

Interservice Training Review Organization (ITRO).

A specific issue currently being considered is the task of

13




the ITRO. "ITRO is a voluntary organization of
representatives from the Army, Air Force, Navy, Marine
Corps and Coast Guard formed to reduce cost by training
jointly" (57:Tab I). The ITRO determines the feasibility
of combining training among the DOD service branches. 1In
September 1991, the ITRO conducted a study on combining Air
Force and Army vehicle mechanic training at Aberdeen
Proving Grounds, Maryland (24). However, this proposal was
deemed infeasible in February 1992 due to lack of resourxce
availability. Currently, ITRO is conducting a study on
combining Air Force and Navy vehicle mechanic training ac
the Gulfport Naval Training Center, Gulfport, Mississippi

(48) .

Pre—enlistment Recruitment Training (PERT). A

one-year study was conducted by ATC to determine the

possibility of recruiting personnel who are trained in
their specialty prior to enlisting in the Air Force. The
study of pre—enlistment recruitment training (PERT)
specifically analyzed three AFSC’s: Communication Computer
Systems Controller, Dental Specialist, and General Purpose
Vehicle Mechanic. The PERT study finding ". . . revealed
that pre-—accession training could produce cost and manpower
savings" (57:Tab H). The PERT program is currently being

analyzed by Congress (48).

14




USAF Use of Civilian Training. There are some

manufacturers and dealers in the civilian industry who
offer a variety of vehicle specific training courses in
which the Air Force participates, often times at no charge
(57:37). AFM 77-310, Volume II, states that there are
"Many excellent training courses available from commercial
sources" (19:69). The Automotive Technology Division at
Chanute AFB sends its instructors to attend these courses
(24), and base-level maintenance shops, such as Wright-
Patterson AFB, send their mechanics to these training
opportunities (26). Overall, there are some areas of
compatipbility, beyond entry-level training, in which the
Air Force and industry train together.

The importance of training in the Air Force will
become further amplified as fewer resources and a more
peaceful world environment create the need for manpower

cuts.

Vehicle Maintenance Training in the Civilian Industry

The importance of training is also recognized in the
civilian automotive repair sector. "A technical education
and training system is necessary to upgrade employee skills
in order to keep pace with technological change™ (12:18).

A review of various brochures and catalogs from automobile
dealers and special equipment manufacturers reveals an on-
going effort to keep vehicle mechanics trained on the most

current, state-of-the-art vehicles and equipment

15




(57:71-139). "The continuous integration of new
technologies with more highly skilled labor is the true
engine of American competitiveness" (12:18).

Civilian automotive triining needs are addressed in
three general areas: manufacturers’ programs, public and
private training institutions, and program certifiers. All
three agencies do not act independently. Rather, they are

interwoven, and serve as complements.

Original Vehicle Manufacturer Training. Original

vehicle manufacturer training is divided into two general

areas: cooperative apprenticeships and workshops.

Cooperative Apprenticeships. The automotive
industry’s most pronounced training effort comes in the
form of cooperative apprenticeships. The concept links
community colleges and secondary vocaticnal technical
schools with local dealers. The cooperative idea was
originally begun by the National Automobile Dealers’
Association (NADA), and since the early 1970s, most major
automakers have set up their own programs (10:26).

For example, General Motors’ (GM) Automoctive Service
Educational Program (ASEP) will be reviewed. However,

other manufacturers have developed similar programs:

(1) Ford Motor Co.: Automotive Student Service
Training (ASSET)

(2) Chrysler Motor Corp.: Chrysler Apprenticeship
Program (CAP)

16




(3) Nissan Motor Corp.: Professional Cooperative
Apprenticeship Program (PROCAP)

(4) Toyota Motor Corp.: Toyota Technical Training
Network (T-TEN) (65)

GM’s ASEP 1s a two-year automotive prcgram that leads
to an Associate Degree in Automotive Technology. The
course curriculum is developed by both the school and GM,
but 1is heavily oriented towards manufacturer’s desires.
The associate degree curriculum is ccmpleted over the
duration of seven gJuarters, averaging sizteen credit hours
per gquarter.

~

Credit

Hours
Core Automotive Courses, GM systems only 53
Cooperative Work at GM Dealership 21
General Educaticn _36
Total Quarter Credit Hours 110

v

Students attend class or laboratory at the school for
a six to ten week period, then rotate for an egual amount
of time to a local GM dealership service department. While
at the dealership, the student’s work experience closely
parallels the course materials. Participating dealers
match a supervisor to the apprentice and rotate the student
into different jobs at the shop. The entire program lasts
eighty to ninety weeks with equal time split between the
school and dealer. Under GM’s program, the student 1is
responsible for all tuition and fees. Other manufacturers

and local dealers may provide financial assistance. The

17




apprenticeship program is popular among community colleges,
and offers the schools many advantages (28:8-9).
The Naticnal Association of College Automotive
Teachers (NACAT) estimates that there are 500 community
colleges operating cooperative programs (10:28). For
example, Sinclair Community College of Dayton, Ohio, has -
cooperative agreements with GM and Nissan. According to
Mr. James Halderman, Professor of Automotive Technology at .
Sinclair, the cooperative relationships provide:
(1) A continuous source of students;

(2) Donations of equipment, training aids, and
materials;

(3) Latest technology from original vehicle
manufacturers; and

(4) Training and development seminars for college
instructors. (30)

Workshops. 1In addition to the community
college associate degree cooperative programs, most
automobile manufacturers operate dedicated training centers
and satellite service training centers. These training
centers offer short—term workshops, which are after—-market,
non—credit programs that vary in length from one to
fourteen days. They are geared toward the fully-qualified .
technician seeking update training on the latest
technology.

Also, there are numerous private training companies

that provide training on specific automotive systems. For

18




example, Industrial Training Services (ITS) of Billingham,
Washington, offers a short course in anti-lock brake

systems (57:Tab D).

Public and Private Training Institutions. Most

U.S. cities with a population of about 20,000 have access
to a community college, vocational technical school, or
private trade school, most of which offer some form of

automotive training (57:38).

Community Colleges. A typical community
college offers two-year applied sciences associate degree
programs in automotive technology, or non-degree, but
certified, programs.

According Mr. Halderman at Sinclair, the two-year
associate degree provides entry-level, skilled mechanics
for the service market. Graduates typically find
employment with existing dealerships, independent service
garages, automotive machine shops, or large fleet equipment
companies. Also, the associate degree provides a
springboard into a four-year bachelor of science degree in
automotive technology management. On the other hand, the
certification-only program meets the retraining and career
advancement needs of individuals already in the repair

field (30).

Vocational Technical Schools. Most school

district and state—funded vocational technical schools also

19




provide some degree of automotive training. As compared to
community college programs, vocational technical schools
typically offer non—-degree curricula that are geared toward
either senior high school students, or adults seeking
retraining or career advancement. A typical high school
student spends half the day at a regular high school, and
half the day at a vocational technical automotive
laboratory. Also, during the latter half of the senior
year, students have the opportunity to work at a local
automobile dealership or garage, as part of an internship
program. The training emphasis at vocational technical
schools is more technical "hands—on" training, and less

post—-secondary general education (4).

Private Institutions. According to the

Career College Association (CCA), a major accreditor of
private training institutions, there are over sixty
different nationwide and regional private technician
training institutions. These schools provide training to
students to become automotive service technicians. These
programs range from short-term certification to full-time
degree awarding programs. A typical full-time automotive
program runs twenty to twenty-four months in length, and
awards the graduates with an Associate of Applied Science
Degree (11:1-6).

Much like the vocational technical schools, private

technical institutes almost exclusively devote their
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curricula to applied automotive training through extensive
"hands—-on" laboratory learning, according to Mr. James
Stanwood, Chief Automotive Instructor at ITT Technical
Institute. Theory of basic automotive sciences are
introduced (e.g., electrical, hydraulic systems), but
provide less lecture time than a community college program
(56) .

Perhaps the most significant difference between
vocationai technical schools and private training
institutions is many private schools do not choose to
voluntarily comply with industry’s endorsed certification
process through the National Automotive Technicians
Education Foundation (NATEF). Private schools typically
cost three to five times more than vocational technical
schools and community colleges. Although typical two-year
automotive service programs at pri&ate schools provide
instruction to the NATEF minimum standard of 1,080 hours,
they do not seek certification. Graduates enter into the
same fields of employment as other training institutions’

graduates (e.g., automobile dealerships) (56).

Advisory Committee. Each public and

private training institution has an advisory committee
which assists in overseeing the school’s automotive
training program. The function of an advisory committee is
to advise and counsel the teachers and administrators in

establishing and conducting the vocational occupations.
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Citizens of the local community and the automotive industry
are members of the advisory committee. The committee’s
responsibilities include:
(1) Evaluate training to determine if the school is
providing realistic training (e.g., review

curriculum, facilities, and training aids).

(2) Help secure training aids and provide assistance
in the placement of graduates.

(3) Provide inputs and support for legislation and
corresponding funding at local, state, and
federal levels.

(4) Act as a communication link with the ccmmunity.

(37)
Certification Agencies. The literature review
indicates there are two organizations that certify
automotive training schools. The first one is a non-profit

organization called the National Automotive Technicians
Education Foundation (NATEF), and the second organization
is the individual states’ department of education

vocational training divisions.

National Automotive Technicians Education

Foundation (NATEF). NATEF is a non-profit corporation

founded by the automotive industry in 1983, which is
. dedicated to encouraging and improving automotive
technological education throughout the nation" (64:30).
NATEF and its sister agency, the National Institute for

Automotive Service Excellence (ASE), are considered the

most prestigious certifying bodies of automotive training
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institutions and technicians in the U.S. automobile
industry (63). According to Mr. Jim Wiblin, Assistant
Director of Trade and Industrial Education for the State of
Ohio, NATEF/ASE is the link between the automotive industry
and technical trainin¢ education (63). Essentially, NATEF
evaluates the automotive education programs at community
colleges and vocational technical schools to prepare
mechanics for ASE-certification, while ASE administers
written tests to certify individual mechanics (64:30).

Funding for NATEF comes through contributions from the
industry. Compliance with NATEF standards is strictly
voluntary throughout all training institutions (public and
private). The industry looks to NATEF for assurances of
receiving qualified entry-level technicians (64:30).

The following organizations either financially

support, or officially endorse NATEF standards:

Organization Remarks

General Motors Cooperative training sites must
be NATEF-evaluated and certified

Ford Motor Corp. Endorses NATEF
Chrysler Motor Corp. Endorses NATEF

Toyota Motor Corp. Cooperative training sites must
be NATEF-evaluated and certified

Nissan Motor Corp. Encourage cooperative training
sites to be NATEF-evaluated and
certified

Honda Motor Corp. Endorses NATEF
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State Education Highly encourage schools to be
Departments NATEF-evaluated and certified

National Automobile Endorses/financially supports
Dealers Association NATEF

Automobile Service Endorses/financially supports

Association NATEF

To be certified by NATEF, schools must be evaluated in
at least three of eight specialty areas:

(1) Engine repair

(2) Automotive transmission/transaxle

(3) Manual drive train and axles

(4) Suspension and steering

(5) Brakes

(6) Electrical systems

(7) Heating and air conditioning

(8) Engine performance (64:31)

Evaluation Process of NATEF. First,

the school administration contacts NATEF headquarters at
Herndon, Virginia, for a self-evaluation package. The
five—-part package contains task lists, program standards,
policies and procedures, tools and equipment manual, and an
evaluation guide.

The school then conducts a self-study of its training
program by numerically scoring its program against the
NATEF evaluation guide. The evaluation guide is divided
into ten program standards:

(1) Purpose
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(2) Administration

(3) Learning resources

(4) Finances

(5) Student services

(6) Instruction

(7) Equipment

(8) Facilities

(9) Instructional staff

(10) Cooperative agreements (42)
Within these ten standards, there are 154 questions on
which the school instructors evaluate themselves on a scale
of one to five (one = lowest, five = highest).

Additionally, within Standard 6, Instruction, the
school must evaluate its course curriculum against NATEF’s
task list of high priority items. This task list describes
in detail the curricula to be included in each of the eight
specialty areas. To meet NATEF certification, a minimum of
eighty percent of the high priority tasks must be included
in the school’s instructional program. The high priority
tasks were established by an overwhelming consensus of
automotive industrial committees and ASE-certified field
technicians (44).

The third step involves sending the self-evaluation
scores to NATEF headquarters. A NATEF automotive industry
education expert reviews each line item on the evaluation

guide. The expert looks for a minimum score of four on
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each line item. If the school rated itself a three or
less, a written justification must accompany the score. A
low rating does not necessarily mean the program is
deficient. The NATEF expert forms an overall impression of
the school’s readiness for a final on-site team review.
Schools rated unsatisfactory are notified of their *
weaknesses and told to reapply once they have improved
their deficiencies (53).

Schools successfully completing the self-evaluation
are assigned an evaluation team which is scheduled for a
two-day site visit. The evaluation team leader (ASE-
certified automotive instructor) is assigned by the NATEF
state director; three other team members (ASE-certified
local area mechanics) are recommended by the school, with
NATEF’s approval. No team member can have a direct
relationship with the school (65).

The final step is the actual team site visit, which
takes place during normal school hours. The team re-—runs
the same NATEF evaluation guide to verify the results made
by the schocol during the self-evaluation.

NATEF seeks to establish the framework of a training

program (i.e., what to train) with which training .
institutions voluntarily comply. However, NATEF stops

short of telling the training institution how to teach.

NATEF seeks to establish a rapport with individual state

departments of vocational education. NATEF has a state
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director which administers NATEF evaluations for each
state. 1In many cases, the state director is also an
educator employed by the state department’s vocational
branch (65).

NATEF standards are the same in all fifty states, and
allow room for individual state emphasis. For example, the
emission control criteria according to NATEF standards are
very general. However, the NATEF state director of
California may require more details because of state

emphasis on emissions control (65).

Automotive Service Excellence (ASE). As detailed

in the above section, NATEF evaluates the training programs
of community colleges and vocational schools. On the other
hand, ASE tests and certifies mechanics through
standardized written exams. An ASE-certified training
institution instructs to minimum standards established by
NATEF, all in an effort to prepare a student technician to
pass an ASE certification test.

Like NATEF, ASE ". . . 1s a non-profit corporation
dedicated to improving the quality of automotive service
and repair throughout the nation" (42:2). A board of
directors from all sectors of the automotive industry
governs over ASE.

The ASE testing and certification program is
administered by the American College for Testing (ACT),

located at Iowa City, Iowa (42:2). The examinations are
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designed to test diagnostic skills and repair situations,
not theory (6:28). An ASE-certified technician offers an
employer nationally accepted, proven skills and, in many
situations, commands a higher wage over a technician who is
not ASE-certified (30). A mechanic can become certified in
four general categories:

(1) Master automobile technician (8 tests)

(2) Master heavy-duty truck technician (5 tests)

(3) Body repair and painting/refinishing (2 tests)

(4) Engine machinist (3 tests) (45:7)
Certification is valid for five years, after which time the

technician must be retested to maintain currency.

State Education Department Certification.

The Vocational Education branches of each state’s
Department of Education ensure that minimum training
standards are met at state—funded institutions. Each state
adopts its own unique requirements based on state needs.
The standards are written by educators, and a typical
institution is validated for currency once every four to
Six years. However, there has been a recent movement among
state and national educators in the automotive field to
adopt minimum occupational training standards. The Carl D.
Perkins Vocational and Applied Technology Education Act of
1990 has appropriated funds to enhance the development of

naticnal standards (63).
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To this end, the state of Ohio and six other states
have officially endorsed NATEF standards within their
respective states. According to Mr. Wiblin, the NATEF
standards are viewed by most state educators as the
national standard. The national director of NATEF is
currently pursuing adoption of NATEF standards at the
federal level (65).

By using the state of Ohio as an example, sixty-three
out of 100 state funded public schools are NATEF-certified
(the highest of any state). According to Mr. Wiblin, the
state of Ohio’s goal is to have 100 percent participation
of state-certified programs using NATEF standards by 1994.
States’ education departments view NATEF as the industry
standard, because the standards are jointly developed and
endorsed by the automobile industry and automobile
educators (63).

The first half of the literature review examined
military and civilian training issues. The following
section of the literature review examines a comparative

analysis technique known as benchmarking.
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Benchmarking

In its simplest form, benchmarking is a process of
tracking down business practices and approaches judged toc
be among the best in the world, then copying and comparing
the activities against one’s own organization in an attempt
to self-improve (2:12). The word "benchmark" gets its
crigin from land surveyors who used a benchmark as a
reference point to compare elevations (61:203). Sun Tzu in

his classic war manual, The Art of War, refers to the

benchmarking concept by stating "If you know your enemy and
know yourself, you need not fear the results of a hundred
battles"” (59:60).

Benchmarking, as applied today in modern U.S.
commerce, was pioneered by the Xerox Corporation in the
late 1970s, as a result of an effort to improve upon the
quality of their copiers when market dominance began
slipping away. Xerox executed perhaps the most documented
benchmarking project when it investigated the L.L. Bean
Company. Xerox visited the clothing mail order distributor
and discovered an efficient warehousing and distribution
system it could adapt to its copier business. Today, ZXero:x
has incorporated benchmarking in every facet of doing
business and is internationally renown for its application
with over 350 studies completed (27:38).

Xerox 1s nct the only corporation to employ

benchmarking. Others like Motorola, Ford, GTE, and GM also
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have adopted the comparison technique as an integral part
of their gquality improvement programs. Furthermore, the
highly coveted Malcolm Baldrige National Quality Award
requires benchmarking as a necessary element for receiving
the honor (27:36).

Benchmarking, as a management tool, has been
thoroughly researched and documented by Robert Camp,
manager of benchmarking at Xerox, in his book,

Benchmarking, The Search for Industry Best Practices that

Lead tc Superior Performance. Robert Camp is considered

one of the most prominent experts in the field of
benchmarking (2:12). Camp outlines the following 10-step
process:

Planning

(1) Identify what is to be benchmarked

(2) Identify comparative companies

(3) Determine data collection method and collect data

Analysis

(4) Determine current performance "gap"

(5) Project future performance levels

Integration

(6) Ccmmunicate benchmark findings and gain
acceptance

(7) Establish functional goals
Action
(8) Develop action plans

(9) Implement specific actions and mcnitor progress
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(10) Recalibrate benchmarks (9:17)

In more detail, these ten steps (9:16-19) are described as
follows:

Step one: Identifies the benchmark output and answers
the question "what." Some output candidates include
products manufactured, customer requirements, or
processes used. Also, company performance measures can
indicate what should be benchmarked.

Step two: Identifies comparative companies against
which to benchmark. An organization can benchmark against
internal operations, against external direct product
competitors, against external functional industry leaders,
or generic. To identify a superior performer, a firm
should research trade journals, consultants, professional
associations, vendors, or customers. This step answers the
question "who."

Step three: Data collection is finding the

information on best practices. The most common method is a
direct site visit; however, telephone and mail surveys are
possible. This step answers the question "how."

Step four: Up to this point, the output has been
defined and data have been collected from the industry
leader. Now the measurement of our product or service is
compared with the measurements from the benchmarked
company. The result is a positive or negative performance

gap.
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Step five: Here the firm measures the gap and sets
new company performance goals to close the gap over a
forecasted time frame.

Step six: This step deals with presenting the

findings and recommendations to the organization.

Step seven: The firm writes specific objectives based
on benchmarking findings to formulate or update goals.

Step eight: Here the firm identifies changes

necessary to achieve benchmark findings and develops action
plans.

Step nine: Once the findings have been developed and
converted to accepted action plans, the final acts of
implementation and monitoring are next. This step covers
implementing and monitoring benchmarking action plans, and
installing industry best practices.

Step ten: The final step requires reevaluation of the
process to stay current with changing conditions and
eventual institutionalizing of benchmarking.

There are five types of benchmarking: internal,
competitive, functional, generic, and cooperative.

Internal benchmarking involves benchmarking against a
company’s own internal operaticns. This type of
benchmarking is easily accomplished in large multidivision
or international firms where there are similar functions in

different operating units (3:61).
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Competitive benchmarking is actually benchmarking
against a direct product competitor. A major problem with
this type of benchmarking is that it may be difficult to
obtain information about the competitor’s operations
(9:63) .

Cooperative benchmarking is actually a supplement to
competitive benchmarking. It focuses on sharing process
experiences, instead of purely functional results.
Cooperative benchmarking often leads to widening vision and
sharing overall objectives, as well as in-depth
understanding (32:71).

Functional benchmarking involves benchmarking against
functional competitors or industry leader firms, even if in
dissimilar industries. This form of benchmarking can be
highly productive. According to Robert Camp, "The key to
success of these investigations is determining whether the
industry leaders are driven by the same customer
requirements" (9:64).

Generic benchmarking is benchmarking a process or
function that is the same, regardless of dissimilarities of
industries. The purest form of benchmarking, this method
may uncover practices and methods not implemented in the
investigator’s own industry. This process requires
objectivity and receptivity on the investigator’s

part (9:65).
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Benchmarking in the Air Force. The largest documented

application of benchmarking in the Air Force was by the Air
Force Logistics Command (AFLC). In November 1990,
benchmarking was officially approved by the AFLC Command
Quality Council as a TQM method (7). The Command Quality
Council established examples and guidelines in the form of
a pamphlet, as a self-evaluation tool (l1). Major processes
within AFLC are:

(1) Benchmarked against the best in the field (either
public or private sector);

(2) Measured to determine the baseline or starting
point and appropriately documented; and

(3) Periodically measured for progress (i.e., process
improvement), and annotated appropriately on a benchmark
matrix. (7)

Paul Keller (AFLC/XPPV), Deputy of the Center for
Quality Education at Wright-Patterson AFB, Ohio, teaches
benchmarking techniques within AFLC. According to Mr.
Keller, there are two known instances in which the Air
Force has used benchmarking. First, AFIT has benchmarked
classroom scheduling procedures by comparing similar
operations at the University of Dayton, Wright State
University, and Sinclair Community College (36). Also,
Warner—Robins Air Logistics Center/SCQ has benchmarked its
process action team analysis against Florida Power and

Light, a recognized leader in the field (46).

Benchmarking in Civilian Training. The American

Society for Training and Development (ASTD) is a non-profit
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professional association working in the field of training
and human resource development. The organization acts as a
data bank for the latest issues and answers in the training
arena through publication of printed materials and
sponsored seminars. ASTD was contacted and revealed no
information on automotive training benchmarking. ASTD
required a membership fee of $150 in order to access its

data bank information file (3).

Chapter Summary

This review established the importance of training.
The chapter focused specifically on vehicle maintenance
training in the Air Force and in civilian industry, and
provided a thorough discussion of benchmarking. There is
no question that the literature emphasizes the necessity of
training. A solid, updated training program is the key to
success for any organization. It is the only means by
which the Air Force and industry can keep up with changing
technology, and in effect, remain competitive.

Renewed emphasis by the military services on

training as the key to combat readiness high-

lights the need for government and industry

to work together to eliminate training defi-

ciencies and enhance training programs. (66:52)

The following chapter discusses the methodology used to

answer the investigative questions of this research.
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III. Methodology

Introduction

This chapter will discuss in specific terms the
research methods with which to answer the investigative
questions. This chapter will be organized around each of
the six investigative questions, with the appropriate

methodology explained.

Research Obiectives

Investigative Question One. The first gquestion, "How

does the Air Force conduct vehicle maintenance training?",
was investigated by a site visit to Chanute AFB, Illinois.
During the visit to the Automotive Technology Division at
Chanute, informal interviews were conducted with the deputy
chief of the division (24) and instructors. The
researchers’ objective was to gain a general overview of
the program. Additionally, an unpublished document,
"Issues and Alternatives for Vehicle Maintenance Training,"
by Colonel Swanson, provided a thorcugh summary of military
and civilian automotive training (57). Air Force
publication AFM 77-310, Volume II, "Vehicle Maintenance
Management" (19); AFM 50-2, "Instructional Systems Design"
(18); and AFR 50-23, "Enlisted Specialty Training" (17)
were reviewed. Search of the AFIT DOD technical data base

and queries to the Air Force Logistics Management Center
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produced no prior or current study on training of Air Force

vehicle mechanics.

Investigative Question Two. The question, "How does

the civilian industry conduct automotive training," was
answered through a combination of an extensive literature
review, site visits, and informal interviews. The
researchers’ objective was to gain a general overview of
the programs. Schools for site visits were selected based
on proximity within the Dayton, Chio, area. On the visits,
the researchers conducted informal interviews with school
administrators and staff instructors.

More background information on vocational education
training was obtained from telephone interviews with the
State of Ohio, Department of Education, Vocational
Education Branch (47).

Finally, a visit was made to Columbus, Ohio, to

interview an educational consultant for NATEF (53).

Investigative Question Three. The third investigative

question, "What should be benchmarked in automotive
training?" corresponds with Camp’s first benchmarking step,
"Identify what is to be benchmarked" (9:5).

The literature review indicated two areas of
automotive training have already been studied: pre-
enlistment recruitment training (PERT), and Interservice

Training Review Organization (ITRO). In identifying what




to benchmark, the researchers focused on areas of
automotive training that had not been previously studied.
The researchers also reviewed both Chanute’s higher
headquarters checklists and self-inspection checklists.
Additionally, the researchers attempted to focus on current

issues raised by senior military transporters (57).

Investigative Question Four. The second step in

benchmarking is to identify comparative organizations or
benchmarking partners. The most difficult part of
benchmarking is finding exemplary organizations. According
to Robert Camp, "Finding the right company is an art, not a
science”" (9:3). The selection of the comparative company
was based on findings in the literature review, and on
recommendations from:

(1) External sources

a. Professional associations

— American Society for Training and
Development (ASTD)

- Industrial Planning Council (IPC)

~ National Independent Automobile Dealers
Association (NIADA)

— Automotive Service Association (ASA)
— American Vocational Association (AVA)

— National Automobile Dealers Association
(NADA)

- American Trucking Association/The
Maintenance Council
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- Motor Vehicle Manufacturers Association
of the United States, Inc. (MVMA)

- National Automotive Technicians Education
Foundation, Inc. (NATEF)

b. Experts in local universities and trade
schools

— Cuyahoga Valley Joint Vocational School
(CVJvs)

- Montgomery County Joint Vocational School
(MCJVSs)

- Sinclair Community College
— Cincinnati GM Training Center

— Ford Automotive Student Service
Educational Training Program

- Chrysler Apprenticeship Program
(2) Internal sources

a. Experts at the Automotive Technology
Division, Chanute AFB, Illinois

b. Transportation training specialists at Air
Training Command (ATC) Headquarters, Randolph AFB, Texas

The information revealed that potential benchmarking
partners were in the following categories: community
colleges, vocational technical schools, original vehicle
manufacturers, and private institutions. In determining
the benchmarking partner the researchers focused on

community colleges and vocational technical schools.

Investigative Question Five. The fifth investigative

question is, "What is the best method to execute the
benchmark and gather the comparative data (Benchmarking

step three)?" There are several methods of gathering data,
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such as networking, piggybacking by electronic data
exchange, library -~=arches, professional and trade
association data, consultants, and experts (9:76). The
most credible and significant benchmarking method is the
direct site-visit, where face-to-face exchange of data and
information can be conducted (9:93). The researchers
conducted a site visit to the benchmark training
institution and gathered its best practices. Next, a
second site visit was made to Chanute to gather data by

applying industry’s best practices.

Investigative Question Six. The final investigative

question is, "What is the ’‘gap,’ or measure of difference,
between the Air Force and the leading civilian organiza. on
(Benchmarking step four)?"

There are three types of gaps: positive, negative,
and a position where operations are at parity. A positive
gap 1s where a company’s internal operations exceed the
benchmark. A negative gap is where a company’s internal
operations are below the benchmark. Parity is where the
company’s internal operations are equal to the benchmark.
"What is desired in the gap’s analysis is an objective
assessment of their magnitude as well as an explanation of
why the gap exists" (9:122).

The gap was determined by a comparative analysis of
the leading civilian organization’s best practice against

Chanute’s internal operations. According tc Robert Camp,
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the following items can be applied in conducting a
comparative analysis:
(1) Tabulating both descriptive and numeric data;
(2) Determining the benchmark;

(3) Determining the gap by comparison to internal
operations data;

(4) Evaluating and describing the reasons for the
existence of the gap; and

(5) Evaluating the factors that contribute to the
best practice’s existence. (9:122)

Any differences in practices were analyzed to determine
if the practices can be implemented as a whole, or modified

to benefit Chanute’s environment.

Chapter Summary

This chapter addressed the specific methodology used
to conduct the research study for each investigative
question. The researchers adopted the first four steps of
benchmarking from Robert Camp, a benchmarking expert
(2:12) . Furthermore, site visits to training organizations
were identified as the most accurate method of data

gathering.
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IV. Findings

Introduction

This chapter will discuss the researchers’ findings to
each investigative question. The organization of the

chapter centers around the research objectives.

Research Obijectives

Investigative Question One. The first investigative

question is, "How does the Air Force conduct vehicle
maintenance training?" A review of the literature and a
site visit to Chanute AFB revealed that there are four
basic AFSC-awarding courses. Based on the scope of this
thesis, the research was confined to the apprentice general
purpose (GP) vehicle mechanic AFSC, 47232.

The apprentice GP mechanic is trained to a partial
proficiency level to perform repair activities on the GP
fleet. The GP fleet includes sedans, station wagons,
pickup trucks, buses, and tractor-trailer combinations
(50:5). Partial proficiency level is defined according to
the Specialty Training Skills (STS) as, "Can do most of the
task. Needs help only on the hardest parts. . . . Can
determine step by step procedures for doing the task"
(50:10) .

The basic courses for the GP mechanics are divided

into five blocks over a period of fifty-seven days. The
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fifty-seven days of instruction equate to 443 hours, of
which 226.5 hours (fifty—-one percent) are spent in the
classroom, and 216.5 hours (forty-nine percent) are spent
in the laboratory. This equates approximately to a 1:1
ratio of hours, which is consistent with Chanute’s training
philosophy of partial proficiency. It exposes the student
to maximum coverage in the automotive field, with minimum
depth. An extract of the Plan of Insturuction (POI) for the

five instruction blocks is in Appendix A.

Instruction Block Hours of Instruction
(1) Vehicle Maintenance Assoclated Subjects 57.5
(2) Gasoline and Diesel Engines 106.0

(3) Electrical, Heating/Air Conditioning, and

Hydraulics 96.0

(4) Power Train, Suspension, Steering, Brakes,
Maintenance and Inspection 98.5
(5) General Purpose Engines/Chassis 85.0
443.0

(16)

To accomplish this training, Chanute currently has
authorizations for thirteen military and six civilian GP
instructors. In fiscal year 1991, 254 apprentice GP
mechanics graduated from Chanute (24).

The school is scheduled to close in April 1993, and
will relocate to Lackland AFB, TX, with other
transportation training. Presently Chanute has doubled its

student e..rollment in anticipation of this closure (52).
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Investigative guestion Two. The second investigative

guestion 1s, "Hcw does the civilian industry conduckt
uTemetive training?" The literature indicated that most
training IZor venicle mechanics in the civilian sector is
conductad eicher by original vehicle manufacturers, or by
rublic and private training instituticns.

Size wvisits were made t¢ fcur training institutions in
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automotive industry (e.g., automobile dealers) with the
programs. As a result of this relationship, schools
receive donations of equipment and money throughout the
year. Also, both schools’ programs are NATEF-certified
(4,30).

High school students graduating from these programs
are considered entry-level technicians. The graduates are
exposed to more hands-on training versus theory training,
and in turn, may require more training and/or guidance in
the field. At CVJVS, students receive 982 actual hours of
instruction, and at MCJVS, students receive 1,224 actual
hours of instructicn (4, 30).

According to Mr. Gary Bambauer, Automotive Instructor
Supervisor at MCJVS, one difference between CVJVS and MCJVS
is that at CVJVS, adult students may progress through the
curriculum on a space—available basis with the high school
students during the school day. At MCJVS, night classes
are offered for adults seeking retraining in a certified
automotive specialty area. The adult students at MCJVS
attend separate courses from the high school students.
Also, MCJVS offers on—campus and on-site industrial
training for employees of local automotive service
organizations (4).

The site visit to Sinclair Community College provided
insight on a typical community college automotive training

program. For example, at Sinclair, the associate degree is
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completed over six quarters, averaging seventeen hours per

quarter:
Credit
Hours
Core Automotive Courses 63
General Education _39
Total Quarter Credit Hours 102

The non-degree certification program requires up to ten
classes (part-time or full-time), with sixzxty credit hours
in core automotive courses. This program emphasizes
student preparation for Automotive Service Excellence (ASE)
certification (55:75).

Sinclair offers automotive training in four different
areas. The first area, the Automotive Technology Degree
program, includes up-to-date technical training on all
automotive systems, leading to an associate degree. The
second area, Cooperative Programs, 1s an automotive
technology degree program which teaches on specific make
vehicles (e.g., GM’s Automotive Service Educational
Program), allowing students to alternate training time
between Sinclair and an automotive dealership. The third
area, Automotive Technology Certificate, has the same
automotive content as the degree program, but requires only
one math course. Finally, the fourth program area at
Sinclair includes the short-term, aftermarket, non-credit
program, which provides for seminars during the evening, on

current automotive technolegy (30).
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The difference between a vocational technical school
and a community college is that a community college
emphasizes more written and oral communication skills, and
management skills. Community college graduates have better
opportunities for advancement into management positions
(e.g., service department manager). Additionally, the -
associate degree can be applied towards a four-year
bachelor of science degree in automotive technology (30).

The researchers also conducted a site-visit at the GM
Training Center in Cincinnati, Ohio. According to Mr.
James Russell, assistant manager of the training center at
Cincinnati, GM has twenty-seven training centers that
provide short courses for GM automotive technicians to keep
them updated with the latest technology. GM offers over
100 courses, lasting in duration from one to eight days, in
fourteen general areas, ranging from heating/air
conditioning to accessories. Local dealers are eligible to
send technicians to these courses held at one of the
twenty—-seven training centers, or at 163 other satellite
locations, like community colleges. A typical class at a -
GM training center has twelve students. Ten seats are
reserved for GM dealers, and two seats are reserved for
organizations with large fleets of GM vehicles (e.g., U.S.
Air Force, Federal Bureau of Investigation, U.S. Postal
Service). Videotape training is also offered by GM to the

dealerships (49).
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In contacting the Ohio Department of Education, the
researchers learned that the state of Ohio has adopted
NATEF standards for automotive training certification. The
Ohio Department of Education has established a goal that by
1994, all publicly funded training institutions [community
colleges, vocational technical schools] should be NATEF-
certified. Currently, sixty-two percent of Ohio’s training
institutions are NATEF-certified (63).

From the informal interview with NATEF’s educational
consultant, Dr. Shoemaker, the researchers learned that the
education departments of nine states have adopted NATEF-
certification for their schools: Arkansas, Florida,
Georgia, Indiana, Kentucky, North Dakota, Ohio, Oklahoma,
and Utah. Furthermore, of the estimated 2,500 automotive
training institutions in the U.S., approximately 580 are
NATEF-certified (53).

Table 1 contains a summary of the hours of instruction
(laboratory and lecture) for each of the schools visited,

compared to the minimum hours required by NATEF standards.
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TABLE 1

COMPARISON OF COMMON CURRICULA
AMONG VEHICLE MECHANIC TRAINING PROGRAMS
(in units of actual classroom and lab hours)

SPECIALTY AREA CHANUTE*  SINCLAIR®* CVJVS® NATEF®
Transmission/Transaxle 31 110 115 100
Brakes 46.5 80 95 80
Electrical Systems 55 200 220 200
Engine Performance 58.5 240 240 240
Engine Repair 44 150 130 120
Heating/Air Conditioner 18 100 50 100
Manual Drive/Axles 36 140 90 140
Steering and Suspensions 41 100 140 100
Subtotal 330 1120 1080 1080
Diesel Engine Repair 113 0 0 0
Total Hours - Classroom 443 1120 1080 1080

and Laboratory
* Includes only the 57 days of General—-Purpose Vehicle
Training.

2 Includes only the automotive technology courses for
automotive associate degree program.

’ Includes only automotive courses taught for high
school and adult students. Automotive program is NATEF-
certified in six of eight specialty areas.

' Indicates minimum instructional hours for
conventional, gasoline engine programs.

(16,23,38,43)

Investigative Question Three. The third investigative

question is, "What areas should be benchmarked in
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automotive training" (Benchmarking step one)? The
literature indicated that a generic training program should
be divided into four general areas for purposes of
analysis: facilities, instructors, curriculum, and
training aids (34,15,31). Chanute’s ATC checklist items
were grouped into four general program standards which
served as a guide to evaluate automotive training programs.
The ATC categories are facilities, curricula, student
operations, and instructors.

Also, two special interest items from Colonel
Swanson’s report were of interest to the researchers:
.Utilization and Training Workshop (U&TW) and acquisition of
training aids (57:20). The Utilization and Training
Workshop (U&TW) is a collection of senior automotive
transportation personnel who decide what should be included
in the training curriculum at Chanute. The U&TW can be
likened to an advisory committee. The acquisition of
training aids includes the purchase of new or up-to-date
vehicles with the latest technology to be used as tréining
aids.

Furthermore, the researchers discovered that the NATEF

self-evaluation process specifically addresses the topics

identified by training literature, ATC checklists, and Col.
Swanson, as well as other training topics. The ten NATEF
program standards (43) for self-evaluation are:

(1) Purpose
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(2) Administration (Swanson)
(3) Learning resources

(4) Finances

(5) Student services (ATC, training literature)
(6) Instruction (ATC, training literature)
(7) Equipment (Swanson, training literature)
(8) Facilities (ATC, training literature)

(9) Instructional staff (ATC)
(10) Cooperative agreements
The researchers concluded that the ten NATEF self-
evaluation areas satisfactorily answer what should be

benchmarked at Chanute.

Investigative Question Four. The fourth investigative

question is, "Who are leading comparative civilian
automotive training organizations" (Benchmarking step two)?
Of the pool of automotive training organizations
available to the researchers (i.e., community colleges,
vocational technical schools, and private schools), the
researchers selected Cuyahoga Valley Joint Vocatiocnal
School (CVJVS) as the benchmark training program.
Cuyahoga, like Chanute, is publicly-funded, non-degree
awarding, and trains to an entry-level, or apprentice
skill-level. Other reasons for their selection include:
(1) They were the 1990 winner of the Motor
Vehicle Manufacturers Association (MVMA)/American

Vocational Association (AVA) Award for Excellence, for the
secondary education program level.
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(2) The State of Ohio Board of Education
recommended their program (63).

(3) They are NATEF-certified in six of the eight
maintenance specialty areas.

(4) The school was located near the researchers.

CVJVS’s program consists of eight, nine-week blocks
over two years. Students meet for three hours a day, or a
total of 135 hours of instruction per block. Eighty
percent of the students’ time is spent in the laboratory,
and twenty percent of their time is spent studying
theoretical principles in the classroom. CVJVS allows
adults to take blocks of instruction with the high school
students on a space-available basis (37).

CVJVS 1erpresented the best available match for a
comparison to the U.S. Air Force automotive training
program. The researchers recognize there are some
differences between civilian and military training
philosophies. However, the purpose of this thesis is to
see if there are some practices in the civilian industry
that can be adopted by the U.S. Air Force (i.e., close the

information gap).

Investigative Question Five. In answering the fifth

investigative question, "What is the best method to execute
the benchmark and gather the comparative data”
(Benchmarking step three), the researchers conducted a
site-visit to the benchmark organization, CVJVS. As a

result of identifying CVJVS as the best comparative

53




benchmarking partner, its best practice was adopted.
According to Mr. Frank Manley, senior automotive training
instructor at CVJVS, the most important ingredient of their
training program was becoming NATEF-certified (37).

Furthermore, CVJVS’s best practice, NATEF
certification, was supported in the literature review as
the industry’s best practice. For example, all major
vehicle manufacturers, most automotive educators, and
automotive trade associations endorse and/or support
industry-wide compliance to NATEF training standards.
Therefore, the principal evaluation tool to compare the
Automotive Technolcogy Division at Chanute against the best
civilian program, CVJVS, 1is through the NATEF certification
process. This type of benchmarking, where the focus is on
the leader’s best process or practice, is referred to as
cooperative benchmarking (32:71).

Next, in the data—-gathering process, the researchers
contacted NATEF headquarters in Herndon, Virginia, and
obtained information on conducting a self-study. The steps
in conducting a self-study are:

(1) Purchase self-evaluation materials;

(2) Conduct a self-study using the advisory
committee, staff, or combination of the two;

(3) Submit the self-evaluation for review by NATEF;
and

(4) Arrange for and coordinate the outside team
review of the areas approved for review by NATEF. (65)
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The researchers executed steps one through three of
the certification process. The first step was accomplished
when NATEF sent the researchers a packet of information
which included the following documents: policies and
procedures, task list, evaluation guide, tools and
equipment manual, and program standards. An extract of
NATEF’'s self-evaluation material is included in Appendix B.

The second step was accomplished when the researchers
conducted a second site visit to Chanute to apply the NATEF
self-study (52). First, the researchers contacted the
Automotive Technology Division chief, who assigned the
deputy division chief to aid the researchers in running the
self-evaluation checklists. The deputy chief assigned the
following experts to rate Chanute’s status on each
checklist item on a scale of one to five:

(1) Supervisor, GP instructors [Self-evaluation
coordinator]

(2) Five instructors from the five GP blocks
(3) Two supply/tool crib custodians
The researchers and experts jointly accomplished the

first run of the checklist by assigning a single, numerical
subjective rating for each of the 154 self-study checklist
items. The rating scale used to evaluate the items ranged
from one (poor) to five (excellent). Where appropriate,
documentation was produced from files, and hands-on
verification of equipment was conducted to support assigned

ratings.
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In determining percentages of high priority tasks from
Standard 6, Instruction, the researchers interviewed
instructors from blocks one through five. Through lesson
plans and teaching experience, the instructors identified
tasks listed in NATEF’s Task List pamphlet (44). These
items were then averaged to determine the percentages of
high priority tasks met per specialty area. Also, the
researchers reviewed Chanute’s Plan of Instruction (POI)
for Apprentice GP Mechanics, which detailed course content,
student instructional material, training method,
instructional guide, and time allotment (16).

The reséarchers and division chief accomplished a
second run of the checklist as a second opinion. The final
scores submitted to NATEF were an average of the two runs
of the checklists. For checklists items rated poorly, a
narrative Jjustification was attached. Because of NATEF's
civilian industry orientation, the researchers encountered
many items that were not applicable to Chanute’s training
process. For example, NATEF checklist Standard 1, Purpose,
was addressed primarily towards employment potential and
commercial advertising of the program. With the exception
of item 1.1.B., all of Standard 1 was not applicable to
Chanute’s training program. Out of a total of 154
checklist items, forty-three items were rated not-

applicable.
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The following examples illustrate the procedures the
researchers and experts used in order to assign ratings
while running the NATEF checklist at Chanute. Checklist
Standard 9.1 addresses technical competency of instructors.,
The evaluators inspected individual instructor files to
determine number of years of work experience, number of
years as an instructor, whether or not they were ASE-
certified, and the number of years of education beyond high
school. A second example, was in assessing checklist
Standard 7.4, which asks, "Is a preventative maintenance
program used to minimize equipment down-time?" To answer
this, the researchers looked for evidence (e.g., paper
documentation). The preventative maintenance program was
found to be excellent because all training aids visually
appeared to be in outstanding condition, and there was
thorouah evidence of a contractor schedule to perform
routine preventative maintenance. The experts assigned
this item a rating of four; the division chief assigned a
rating of five. Therefore, the score reported tc NATEF was
4.5, an average of the assigned ratings.

The researchers relied on the experience and careful
observations of Chanute’s experts/division chief when they
assigned ratings.

In the third step, the final package submitted to
NATEF included the evaluation guide rating sheet, a

narrative justification for low scores, a listing of
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Chanute’s instructional hours, and a background paper on
the Automotive Technology Division (50). An extract of the
researchers’ final submission to NATEF is provided in

Appendix C.

Investigative Question Six. The sixth investigative

question is, "What is the ’'gap,’ or measure of difference,
berween the Air Force and the leading civilian
organization?" (Benchmarking step four). The gaps between
Charute’s training program and the lesading organization’s
best practice were determined by NATEF’s review and return
of the researchers’ self-evaluation package. NATEF's
formal report to the researchers is shown in Appendix D.
To analyze the gap, the researchers followed Robert Camp’s
comparative analysis items (9:122).

Three gaps were identified, and were used as the basis
to present the data. The gaps were tabulated in
instructicnal hours, curriculum content, and program
standard sccres. The benchmark was determined in
Investigative Question Four as CVJVS. The researchers
adcpted CVJVS’s best practice, the NATEF certification
process, and applied it to Chanute’s training program. The
gaps were determined by subtracting Chanute’s data from

NATEF’s data.

Gap One: Instructional Hours. The following

table shows a tabulation of the benchmark’s data and
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This gap exists because the apprentice GP
only fifcy—-seven days in length, which equates to a

availability of 443 hours.
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certified, its course length would have to be a minimum of
135 days [NATEF’s minimum hours, 1,080, divided by eight
training hours per day].

NATEF’s minimum requirement of 1,080 instructional
hours was established by the automotive industry as a
standard for its entry-level automotive technicians (53).
Typical graduates from a NATEF-certified institution enter
a dealership service department, or other automotive repair
activities, as entry-level technicians, with their own
basic set of hand tools. The graduates are expected to
perform most service and repair tasks independently, with
minimal guidance or supervision.. Graduates usually require
additional training, or more extensive assistance on only

late—-model automobile technology (23).

Gap Two: Curriculum Content. The following

table shows a tabulation of the benchmark’s data and
Chanute’s data. The numbers for Chanute represent the
percentages of NATEF’s recommended curriculum content
included in Chanute’s plan of instruction. To achieve the
benchmark, a training program must include at least eighty
percent of NATEF’s high priority curriculum tasks in its

plan of instruction (44).

60




TABLE 3

GAP 2: CURRICULUM CONTENT

SPECIALTY AREA NATEF CHANUTE GAP

Automatic Transmis—

sion/Transaxle 803 25% Negative (55%)
Brakes 80% 50% Negative (30%)
Electrical Systems 80% 57% Negative (23%)
Engine Performance 803 573 Negative (23%)
Engine Repair 30% 33% Negatcive (473}
Heating/Air

Conditiocning 803 543 Negative (26%)

Manual Drive
Train and Axles 80% 17% Negative (63%)

Suspension and
Steering 80

ow

343% Negative (46%)

(44,16)

This gap exists because Chanute’s fifty-seven days of
training 1s not sufficient time to cover all the high
priority items on NATEF’s task list. As mentioned under
the first gap, a training program of 135 days would be more
likely to meet NATEF’s minimum standards for high priority
tasks.

The automotive experts determined that the eighty
percent minimum requirement for high priority curriculum
tasks represents a ". . . well-developed task list that
serves as a basis for course of study outlines" (44:1).

Furthermcre, the industry believes the eighty percent
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standard indicates to employers across the country that a
graduate is skilled in a minimum of three of eight

specialty areas (44:1).

Gap Three: Program Standards. The following

data represents Chanute’s average scores for each of
NATEF’s program standards.
TABLE 4

GAP 3: PROGRAM STANDARDS

STANDARD NATEF CHANUTE GAP

1 (Purpose) No minimum- 1.0 Meets standard
2 (Administration) No minimum* 4.09 Meets standard
3 (Learning Resources) No minimum-® 4.55 Meets standard
4 (Finances) No minimum® 4.30 Meets standard
5 (Student Services) No minimum* 4.33 Meets standard
6 (Instruction) 4.0° 4.05 Meets standard
7 (Equipment) 4,0 4.17 Meets standard
8 (Facilities) 4.0° 4.10 Meets standard
9 (Instructional Staff) 4.0° 3.83 Negative

10 (Cooperative Agree- )
ments No minimum* N/A N/A
' There is no minimum score established for Standards 1,
2, 3, 4, 5, and 10. A low rating on a standard does not
necessarily mean the program is deficient (42:2).
° The average rating on Standards 6, 7, 8, and 9 "shall
be no less than four on a five-point scale" (42:1).
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Within Program Standard 9, Subsection 9.3.B.,
Technical Update, was rated three out of five. Both the
researchers and the experts/division chief at Chanute did
not find evidence of instructors being given the
opportunity to return to the industry on a regular basis
for in—service and skill upgrading. The rating on this
subsection pulled the average score for Standard 9 below
NATEF’s minimum of four.

The minimum standard of four for this subsection
reflects industry’s desire that automotive instructors must
be afforded the opportunity (e.g., annually) to return to
vehicle and equipment manufacturer-sponsored training
and/or automotive education-sponsored upgrading.

Additionally, within Program Standard 9, the
researchers evaluated the technical competency of seventeen
GP instructors at Chanute. This data is shown in Table 5.

NATEF requires automotive instructors to hold a
current ASE certification in the areas the school is
seeking certification, or the instructors must have a total
of six years experience with at least three of the six
years as a practicing general automobile technician. The
remaining years can come from additional technical

experience, or post-high school training (43:8).
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TABLE 5

CHANUTE GENERAL PURPOSE INSTRUCTOR BACKGROUND

YEARS AS A PRACTICING YEARS OF
INSTRUCTOR (RANK)* AUTOMOBILE TECHNICIAN COLLEGE
1 (GS-11) 6 6
2 (GS-11) 7 2
3 (GS-9) 31 2
4 (GS-9) 38 2
5 (Gs-9) 28 2
6 (GS-9) 11 2
7 (E=T) 19 2
8 (E-7) 4 3
9 (E-6) 13 2
10 (E-5) 19 0
11 (E-5) 16 2
12 (E-5) 12 0
13 (E-5) 9 0
14 (E-5) 12 4
15 (E-5) 11 2
16 (E-5) 8 6
17 (E-3) 6 2

! Of the seventeen instructors for GP automotive

training, three military personnel and one civilian are
ASE-certified.

(8)

The data indicate that with the exception of one
[instructor 8], the GP instructors at Chanute exceed the
NATEF standard of six years as a practicing automobile
technician, creating an overall positive gap in this area.

The following is a summary of NATEF’s assessment of
Chanute:

(1) The GP apprenticeship program is less than NATEF's
minimum requirement of 1,080 instructiocnal hours.

(2) Chanute’s training program does not meet a minimum
of eighty percent of NATEF’s high priority items.

(3) Standard 9, Instructional Staff, rated less than
the minimum requirement of 4.0.
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(4) The program is not ready for a follow-on outside
team review. (54)

Further Findings

In the course of conducting the NATEF certification
process at Chanute, three other areas emerged, which were
of interest to the researchers: vehicle training aids, an

advisory committee, and advanced training technology.

Vehicle Training Aids. The use of vehicles as a

training aid is essential in the learning process.
Vehicles, as opposed to other training aids (e.qg.,
commercially—-designed trainers, engine stands, and test
equipment), represent the most realistic environment for
training. There was not a specific NATEF checklist line-—
item addressing training aids, so the researchers compared
Chanute’s training aids with the benchmark organization,

CVJVvS. The data are presented in the following tables.




TABLE 6

GENERAL PURPOSE VEHICLE TRAINING AIDS AT CHANUTE

MAKE

Sedan?

3-Passenger Truck?
Truck®

Compact Truck!
Sedan®

4x4 Pickup Truck?!
Sedan-

Sedan*

4x4 Utility Truck®
Station Wagon®
Compact Truck?
Sedan-

Sedan-

Station Wagon?®

4x4 Utility Truck®
Compact Truck®
3-Passenger Truck-
Stake Truck'
Station Wagon®
Sedan'

Truck*

1.5 Ton Truck?

s

4
<

MODEL

Plymouth
Chevrolet
GMC
Dodge
Plymouth
Dodge
Ford
Plymouth
Dodge
Plymouth
Ford
Chevrolet
Plymouth
Plymcuth
Chevrolet
Dodge
Dodge
Dodge
Ford
AMC
GMC
Chevrolet

YEAR

1988
1987
1986
1986
1986
1985
1985
1985
1985
1985
1985
1984
1983
1983
1983
1982
1981
1981
1978
1978
1976
1966

QUANTITY

grAFJnrvkdbrchJHrAUJH+4m)Hr4kaabrAFJH

GP vehicles with registration numbers in the
inventory, under management codes B102 - B361.

each
each
each
each
each
each
each
each
each
each
each
each
each
each
each
each
each
each
each
each
each

each

total

Air Force

Previously salvaged Air Force vehicles which were

reconditioned for use as local GP vehicle trainers.
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TABLE 7

VEHICLE TRAINING AIDS AT CVJVS

MAKE MODEL YEAR QUANTITY
Sedan GM 1991 1 each
Van Chrysler 1991 1 each
Sedan Chrysler 1988 1 each
Sedan GM 1988 2 each
Sedan Ford 1988 1l each
Sedan GM 1987 3 each
Sedan GM 1986 1 each
Sedan Nissan 1985 1 each
Sedan GM 1984 1 each
Sedan Ford 1984 1 each
Station Wagon Ford 1983 1 each
Sedan Ford 1982 1 each
Sedan Chevrolet 1976 1 each
Sedan Chevrolet 1972 1 each
17 total
(37)

The researchers discovered there are two types of
vehicle trainers at Chanute. The first type includes
vehicles, with registration numbers, that are part of the
Air Force inventory. The second type of vehicle trainers
are former inventoriable Air Force vehicles that were
damaged beyond economical repair from operational air
bases, and were donated to Chanute. Chanute instructors
restored the damaged vehicles to be used as viable training
aids (52).

Chanute, like any other Air Force base, relies on the
Air Force vehicle buy program for its acquisition of
vehicle trainers. The two replacement criteria of the

vehicle buy program include vehicle age and mileage (8).
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Specifically at Chanute, the vehicle buy program does not
appear to be the best method to acquire new vehicles with
the latest technology, because Chanute’s vehicle trainers
do not acquire any noticeable mileage. Consequently, the
inventoriable assets range from 1976 to 1986. Furthermore,
Chanute has to rely on an informal mechanism (i.e.,
donated, salvaged vehicles that must be reconditioned for
use) to stay abreast of changing automotive technology.

In comparison, CVJVS receives donated vehicles through
its advisory committee, board of education, and local
citizens. Through the advisory committee’s meetings with
the school administration, the school’s training aid
requirements are met. CVJVS’s advisory committee has
representatives from the automotive industry, to include
equipment manufacturers and local automobile dealers.

Also, CVJVS relies on "live work" to expose the students to
a wider variety of street legal vehicles. Street legal
vehicles are owned by private citizens and are serviced by
the students as part of their training program under the
supervision of the instructors. Vehicle owners are charged
only for the replacement parts. CVJVS receives an average
of one street legal vehicle per day. These vehicles are

owned by local citizenry (37).

Advisory Committee. Equally important to the training
process is the advisory committee, which oversees all

phases of the training program. Advisory committee
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meetings oversee civilian automotive training programs, and
by comparison, the U&TW oversees the Air Force’s automotive
training program. When the researchers ran the NATEF
checklist, the following program standards (with respect to
the U&TW) were graded poorly by Chanute’s experts/division
chief:

(1) Standard 1.1.B., Are employers surveyed on a

regular basis (at least annually) tc determine
training needs? ["Employers" 1is interpreted as

members of the U&TW. ] (rating = 1)
(2) Starndard 2.5.A., Dces the Advisory Committee meest
two or more times a year? (rating = 1)

(3) Standard 8.11, Does the Advisory Committee
conduct an annual evaluation of the facilities?
(rating = 1)
As indicated in the literature review of this study, the
U&TW has met twice within the past eight years. 1In

comparison, CVJVS’s advisory committee, as a minimum, meets

quarterly (37).

Technologically Advanced Training Media. The

researchers discovered Chanute 1is applying two types of
technologically advanced training media: computer-based
instruction (CBI) and distance-learning, via satellite.
Chanute employs two full-time vehicle maintenance
computer programmers who convert traditionally instructor-—
led courses into CBI. The school uses thirty personal
computers for delivering a portion of the instructicnal
materials, as well as administering progress checks and

block examinations. The CBI programs were written in Ten-—
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CORE computer programming language. The advantages of
using CBI are standardization of curricula, and allowing
instructors more classroom preparation time (52).

Distance-learning via satellite is also being used at
Chanute in an effort to save TDY funding and allow greater
exposure of advanced courses to the field. At the time of
this research, Chanute was in the process of conducting two
trial broadcasts of the Advanced Automotive Electrical
Systems Course from Fort Lee, Virginia, to twenty Air Force
bases (52).

The extent to which Chanute applied technologically
advanced training media was not observed at CVJVS or other
civilian training organizations visited by the researchers.
At CVJVS, the only computer-based training application was
on one personal computer, which had the Mitchell Manual

software application for researching automotive parts (37).

Chapter Summary

This chapter presented the researchers’ findings for
each of the six investigative questions. 1Investigative
Questions One and Two addressed how the Air Force and
civiliar industry conduct vehicle maintenance training.
Investigative Questions Three and Four determined
comparative training program areas and identified the
civilian industry leader. Finally, Investigative Questions

Five and Sixz applied the industry leader’s best practice,
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NATEF-certification, and identified negative gaps in
Chanute’s training program.
The following chapter presents the researchers’

conclusions and recommendations for further study.
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V. Conclusions and Recommendations

Introduction

This study addressed six major investigative questions
in the process of benchmarking vehicle maintenance training
between the U.S. Air Force and a comparative civilian
industry leader. The conclusions drawn on the
investigative questions will be presented first, followed

by recommendations for pctential future research.

Conclusions

Investigative Questions One and Two. The first two

investigative questions asked, "How do the Air Force and
civilian industry conduct vehicle maintenance training?"
The Air Force trains its apprentice GP vehicle
mechanics in fifty—-seven days. In comparison to civilian
industry, this short time period allows for only a basic
introduction tc the various automotive systems. Equal time
is spent in the classroom, as well as the laboratory.
Furthermcre, Chan-ite devotes approximately one~fifth of the
training time to diesel engines, which are not addressed in
the civilian automotive training programs. Consequently,
the short training period places heavy reliance on on-the-
job training at the base-level to develop fully-qualified

automotive technicians. This approach to training is
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education departments have adopted NATEF certification for
their schools. Currently, twenty percent of the training

industry is NATEF-certified.

Investigative Question Three. To address the third

investigative question, "What areas should be benchmarked
in automotive training," the researchers focused on areas
of automotive training that had not been previousily
studied. The literature review identified sixz areas of
interest within a solid training program: administration,
student services, instzruction, equipment, facilities, and
instructional staff. Moreover, these six potential
benchmark areas, plus others, are included in NATEF's
program standards for the certification process. The ten
program standards, which were discussed in detail in
Chapter II, are presented again below:

(1) Purpose

(2) Administration

(3) Learning resources

(4) Finances .
(5) Student services

(6 Instruction

(7) Eqgquipment ’
(8) Facilities

(9) Instructional staff
(10) Cooperative agreements




The researchers concluded that the NATEF certification
process i1dentified the areas that were to be benchmarked at

Chanute.

Investigative Question Four. 1In answering the fourth

investigative question, '"Who are leading comparative
civilian automotive training organizations," the
researchers did not find any one civilian institution that
came close to the training philosophy of the Air Force.
Therefore, the researchers searched for a benchmarking
partner which was publicly funded, non-degree awarding, and
trained to an entry-level. Consequently, the researchers
selected a vocational technical school as the leading
comparative civilian automotive training organization. The
benchmark organization was CVJVS. As mentioned in the
Literature Review, there were other reasons for which CVJVS
was selected. They are listed again below.

(1) They were the 1990 winner of the MVMA/AVA Award
for Excellence, for the secondary education program level.

(2) The State of Ohio Board of Education recommended
their program.

(3) They are NATEF-certified in six of the eight
possible maintenance specialty areas.

(4) The school was located near the researchers.

Investigative Question Five. The fifth investigative

question, "What is the best method to execute the benchmark
and gather the comparative data," was accomplished through

a site-visit to CVJVS, where the researchers identified and
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adopted their best practice, NATEF-certification. The
researchers incorporated the NATEF-certification process as
the means of gathering the data to compare Chanute with the
benchmark organization. To conduct the data gathering
process, the researchers obtained NATEF’s self-study
materials; made a site—visit to Chanute, where they
conducted the self-study using Chanute’s staff; and they
submitted the self-study evaluation package to NATEF for

review.

Investigative Question Six. The sixth investigative

question is, "What is the ’‘gap,’ or measure of difference,
between the Air Force and the leading civilian
organization?" The researchers discovered four gaps in the
following areas: instructor hours, high priority tasks,
program standards, and advisory committee.

Gap One, Instructional Hours, was negative in all
eight specialty areas because Chanute’s 330 instructional
hours did not meet NATEF’s minimum requirement of 1,080.
This negative gap was anticipated because Chanute’s
apprentice GP vehicle mechanic program is only fifty-seven
days in length. To meet the NATEF standard, Chanute’s
program would have to include at least 135 days of
instruction.

In Gap Two, Curriculum Content, Chanute had a negative

gap in all eight specialty areas. Similar to Gap One, this
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finding was also anticipated because of Chanute’s short
fifty—-seven day training program.

In Gap Three, Program Standards, of the ten NATEF
program standards, only one standard had a negative gap at
Chanute. The instructicnal staff at Chanute was below
NATEF’s minimum because they lacked technical updating.
NATEF’s minimum requirement for this standard is for
instructors to return to original vehicle manufacturers’
workshops, or automotive education sponsored upgrade
training.

Also, within Program Standard 9 of the NATEF self-
study coﬁducted at Chanute, all seventeen GP instructors
were evaluated for technical competency. Cnly one of the
seventeen instructors fell below NATEF’s minimum
requirement of six years of automotive experience. The
experience of the GP instructors ranged from four to
thirty—-eight years, as indicated in Table 5 of Chapter IV.
Four of the instructors were ASE-certified. However, NATEF
requires all instructors to be ASE-certified when an
institution is seeking recertification.

Because of the above gaps, the Air Force institution
is not ready for a follow=—on site-visit and program

certification by NATEF.

Further Findings. As a result of performing the NATEF

certification process, the researchers disccvered “hree

additicnal findings.
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First, Chanute’s mechanism to acquire vehicle training
aids, the Air Force vehicle buy program, does not appear to
supply Chanute with late-model vehicles. Instead, they
must rely on an informal process of reconditioning salvaged
vehicles, to have late-model vehicles for instructional
purposes.

Secondly, the infrequent meetings of Chanute’s
advisory committee, U&TW, do not allow the committee to
perform its oversight duties adequately. As a result,
Chanute’s customers’ best interests (e.g., curricula,
training aids, and facilities) may not be addressed in a
fimely manner.

Finally, Chanute has successfully implemented two
technologically advanced training media: computer-based
instruction (CBI) and distance-learning via satellite.
Chanute uses these training media more extensively than the

civilian training ¢rganizations visited by the researchers.

Recommendations

Fundamental to the military training philosophy is on-
the—-job training. The Chanute apprentice receives broad
exposure to maintenance training with minimal depth during
the fifty-seven days of instruction. Once the apprentice
moves on to the field, on-the—job training becomes the
primary means of training, led by the apprentice’s
supervisor. AFM 77-310, Volume II, Chapter 5, provides

general guidance on establishing base-level on-the-job
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training. This general guidance allows for a wide variety
of training programs from base to base. One area of
further research could be, "Is there consistent application
throughout the Air Force of the regulation in establishing
on—-the—job training programs" (i.e., is the five-level
training at one base consistent with another base, or do
some bases train apprentices better than others)?

In conducting the NATEF self-evaluation certification
process, our research looked at only one of four
apprenticeship level training programs. Just recently,
NATEF developed a certification for heavy equipment/truck
training programs (53). This new certification emphasizes
diesel engines and hydraulic systems. The other three
entry—level programs, special purpose, refueling, and
crash/fire, could be reviewed for certification under
NATEF’s new program.

Not only does the civilian industry recognize
maintenance training program certification, but also
individual technician certification through ASE. Through
the course of this research, the researchers discovered
that some Air Force mechanics seek ASE-certification for
their personal professional development. For example,
through Cuanute’s education office, automotive instructors
can take ASE-certification examinations. One area for

further study is, "Should the Air Force seek to certify its
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qualified mechanics through ASE, and would this have any

impact on vehicle readiness"?

Chapter Summary

This chapter summarized the three gaps and furtuer
findings identified through this study, and presented ideas
for further research. As identified in the literature
review, the realm of automotive training in the civilian
industry is very broad. If the military is a subset of the
civilian community, it should not operate independently.
This thesis attempted to close the information gap between
a small porticn of the training communities.

The researchers’ study discovered the industry’s best
practice is NATEF-certification. The NATEF certification
process establishes minimum standards, which are likely to
produce a ketter trained mechanic. The current Air Force
GP training program is not capable of meeting NATEF’s
minimum standards. However, there are elements that the

Air Force could consider for adaptation:

(1) Increased frequency of advisory committee
meetings;
(2) Greater use of opportunities for instructors to

return to the civilian industry for upgrade training; and

(3) Better acquisition procedures for late-model
vehicle training aids.

With the downsizing of the force and Chanute’s pending
move to Lackland AFB, now is the time for implementation of

industry’s best practice.
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Appendix A: Chanute Plan of Instruction for
Apprentice General Purpose Vehicle Mechanic

PO C3a3R&7232 0OC
(PDS Code ADS)

PLAN OF INSTRUCTION
(Technical Training)

APPRENTICE GENERAL PURPOSE VEHICLI MECHANIC

CHANUTE TECHNICAL TRAINING CENTER

17 April 1992 - Effective 17 April 1992 with class 920417
and all classes on board
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DEPARTMENT OF THE AIR FORCE PLAN OF INSTRUCTION C3ABR4723Z 0CC
3330 TECHNICAL TRAINING WING (ATC) (PDS Code ADS)
CHANUTE AIR FORCE BASE, ILLINOIS 61868-3000 17 Aprii 1992

FOREWORD

1. PURPOSZ: This publication is the plan of instruction (POI) when the pages
listed on page A are bound into a single volume. When separated into units of
instruction, it becomes the lesson plan/part I. The POI contains the qualitative
requirements for course C3ABR47232 000, Apprentice General Purpose Vehicle
Mechanic, in terms of objectives for each unit of instruction and shows plarned
time, training standard correlation, and support materials and guidance. This
POI was developed according to ATCR 52-15.

2. COURSE DESIGN/DESCRIPTION: The instructional design for this course is
Group Paced. This course trains airmen to perform duties prescribed im AFR 39-1
for Apprentice General Purpose Vehicle Mechanic, AFSC 47232. Training includes
inspecting, maintaining, testing, adjusting, troubleshooting and repairing
automotive general purpose vehicles; gasolines and diesel enginmes; electrical,
heating/air conditioning, and hydraulic systems; power trains, suspension,
steering and brake systems; compufer and emission control systems; distributer
fuel pumps and pressure time fuel systems. Training is also provided on career
prograession, security, safety, maintenmance management, materiel control,
maintenance publications, maintenance policies and procedures and the use of
tools and test equipment. Military training is provided in the form of
commander's calls and predeparture safety briefing.

3. REFERENCES: This POI is based on Specialty Training Standard 472X2,
April 1987, and Course Chart C3ABR47232 000, 6 August 1990.

4, TRAINING EQUIPMENT: The number shown in parentheses after equipment listed
as Training Equipment under SUPPORT MATERIALS AND GUIDANCE is the planned number
of students assigned to each equipment unit.

FOR %C OMMANDER
//K&W/

ROBERT F. TILTON, JR., Colonel, USAT

Commander, 3340 Techmical Traiming Group

\

Supersedes POI C3ABR47232 00C, 1 May 1991.
OPR: 3340 Technical Traianing Group
Prepared by: Herbert J. McClain
DISTRIBUTION: Listed on page A
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PLAN OF INSTRUCTION/L ESSON PLAN PART |
FRIE ST NITAGC TS A

9.O0CK TITLE

COURSE MTLE  jpprentice General Purpose
Vehicle Mechaniz

1.

Vehicle Maintenance Associated Subiects

COURSE CONTENT

1. Orientation

a.
Meas: None

School orientation conducted IAW WR 50-2, Attachaent 4.
STS: None

2 TiMgE

-

SIGNATURE AMD DATE

SUPERVISOR APPROVAL OF LESSON PLAN

HGMATURE AMD DATE

PO NUMPER

C3ABR47252 000

B OCx

UNIT

ATC B 133
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-
oATE PAGE NO.
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PLAN OF INSTRUCTION/L ESSON PLAN PART |

NAME SV RITRUCTO A

CoumSE NN E

Apprentice General 2urpose

Vehicle Mechanic

BLOCK TITLE

Vehicle Maintenance Associated Subjects

1. COURSE CONTENT 2 TiME
2. Introduction to Computer Based Training (CBT) 1
a. Operation of CBT kevboard. STS: None Meas: None
SUPERVISOR APPROVAL OF LESSON PLAN
SIGNATURE AND DATE SIGNATURE AND DATE
POl wuueER B oox UNIT DATE PAGE NO
C3ABR47232 000 . 2 17 April 1902 3

ATC 7% 133
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PLAN OF INSTRUCTION/LESSON PLAN PART |

NARE ST NSYARUZTOA COURSE NTL

Venicle Machani:

Apprentice Generai Pirpose

BLOCK TITLE

Yehicle Maintenanca Associated Sudie

22Cs
i CAURSE CONTENTY

Z TiMmE
3. Carser Prograssion in Vehicle Malatanancs 3
3. Given a list of ten {10) statements and responses relating
to career progression in vehicle maintenance, without reference,
match the correct response for the statements. At least eight (8)
of ten (10) responsas must be matched correctlwv., STS: 1
Meas: W and ?C Proficiency Llevel: A
SUPERYISOR APPROVAL OF L ESSON PLAN
SIGNATURE AND DATE SIGNATURE AND DATE
PO NnuMeER ook IR OATE 2aGE NG,
47219
C3A3R47232 900 . Q 1T An-d1 1007 3
ATC T8 133
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PLAN OF INSTRUCTION/LESSON PLAN PART !

M ' CTOR ouAsE NMLE

Jehicle Macha=ic

Apprentice General Purgose

PLOCK TITLE

v

ahizla Mgint2nanca Associatad Subiects

1. COURSE CONTENT i TimE
4. Security 4

a. Given a list of five (5) statements and related responses (1)
pertaining to security classifications of information, without
reference, idencify the correct vesponse for each statement; four
(4) of *he five (5) must be correct. STS: 2a(l) Meas: W and PC
Proficiency Level: A

b. Given a list of five {3) statements and related responses 08
pertaining to the use of MAJCOM/SQAs SEFIls, without reference,
identify thne correct response for each statement; four (4) of the
five (5) nust bde correzt. STS: 2a.2) Meas: W and PC
Profiziency Level: A

c. Given a list >f five (3) statements and related ra2sponses )
pertaining to the pravention of security violations, without
reference, idencifv the corract respons2 for 2ach statament: Iouv
f4) of zhe five (5) must e correcz. STS: 2a(3) Meas: W and 2C
Proficiency Level: A

d. Given a list of five (3) statements and ralated responses (0]
pertaining to specific OPSEC vulnerabilities of AFSC 472XX,
without referance, identifv the correct tesponse for each
statement; four (4) of the five (5) must dYe correct. STS: 2b(%)
Meas: W and PC Proficiency Level: A

SUPERVISOR APPROVAL OF LESSON PL AN
SIGNATURE AND DATE SIGMATURE AMD DATE

L4
O NUMBER & 5 ox UNIT JATE SAGE NO.
CIA3R47227 009 i 4 17 april 1907 7
ATC TR 133 PREVIOUS EDTION OBSOLETE




PLAN OF INSTRUCTION/L ESSON PL AN PART !

R ITY S RITRC IO R

Vehicle Mechani:z

COumsE NMM.E Apprentice General Purpose

8LOCK TITLE
Vehicle Maintenance Associated Subiects

1. COURSE CONTENT 2 TIME
S. AF Occupational Safety and Health (AFOSH) Progran 7.5

a. Given a list of five (5) statements and related responses (2)
pertaining to persoanel and shop safety, without reference,
select the correct response for each statement; four (4) of the
five (5) must be correct. STS: 3a Meas: W and PC

b. Given a list of ten (10) statements and related responses (2
pertaining to the hazards of AFSC 472XX, without reference, identify
the correct response for each statement; eight (8) of the ten (10)
must be correct. STS: 3b Meas: W and PC Proficiency Level: A

¢. Complete Federal Hazard Communication Training Program (3.3
(FHCT?) Workbook. STS: 3d Meas: FHCTP Workbook
Proficlency Level: A

SUPERVISOR APPROVAL OF LESSON PLAN
SIGMATURE AND DATE SIGNATURE AND DATE
POt nuMBER = o oNIT DATE PAGE NO.
"

SapRaiziz 000 I 5 17 april 1002 °
ATC 5V% 13 PREVIOUS €O TION O BSOLETE




PLAN OF INSTRUCTION/LESSON PLAN PART!

B L AL T4

Vehicle Mechani:

Coumse NTLE Apprentice General Purpose

SLOCK TITLE
Vehicle Maintenance Associated Subjects

1. COURSE CONTENT

2 TIME

6. Vehicle Maintenance Publications (Standard and Technical Orders)

a. Given a list of five (5) statements and related responses
pertaining to the use of the Standard Publication System, without
reference, identify the correct response for each statement; four
(4) of five (5) must be correct. STS: 5a Meas: W and PC
Proficiency Level: A

b. Given ten (10) statements and related responses pertaining
to the use of the Technical Order System, without reference,
identify the cor-ect response for each statement; eignt (8§) of
ten (10) must be correct. STS: 5b Meas: W and PC
Proficiency Level: A

c. Given a technical publication, microfiche, viewer, and a
list of technical order subjects, locate specific information on
the subjects; eight (8) out of ten (10) must be correct, with no
mcra than two (2) instructor assists. STS: S5d Meas: PC
Proficiency Level: 2b

19

(13)

SUPERVISOR APPROVAL OF L 4
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C3ABR47232 000 T 4 17 April 1992
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PLAN OF INSTRUCTION/LESSON PLAN PART |

™ T TESR COURSE MTLE Apprent

VYehicle Mezhan:-

ice General Purpose

WLOCK TITLE
Vehicle Maintenance Associated SubiecZs

1. COURSE CONTENT

2 TImE

7. Vehicle Maintenance (Matariel Control)

a. Given a list of five (5) statements and related responses
pertaining to property responsibility and accountability, without
reference, identify the correct response for each statement; four
(4) of the five (5) must be correct. STS: 6a Meas: W and PC
Proficiency Level: A

b. Given a list of five (5) statements and related responses
pectaining to cross-referencing part/stock numbers, without
reference, ideatify the correct response for each gtatement:
four (4) of the five (5) must be correct. STS: 6b Meas: W and PC

¢. Given microfiche, viawer, and a list of part and stock
numbers, cross-reference the part and stock numbers; six (6) out of
ten (10) must be correct, wixh no more than three (3) instructor
assists. STS: 6b Meas: PC Proficiency Level: la

(1)

(L

(3)
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PLAN OF INSTRUCTION/LESSON PLAN PART !

RANE SV NITAUZTGA COURSE T E

Vehicle Mechanic

Apprentice Generai Purpose

SLOCK NITLE
Vehicle Maintenance Associated Subjects

I COURSE CONTENT

1 Tikt

8. Vehicle Maintenance Management

a. Given a list of five (5) statements and related responses
pertaining to functions of transportation management units, without
reference, select the correct response for each statement; four (4)
of the five (5) must be correct. STS: Ja Meas: W and PC
Proficiency Level: A

b. Given a list of five (5) responsibilities of vehicle
maintenance staff and their related staff agencies, identify the
agency that performs the respoasibility; four (4) of the five (5)
must be correct. STS: 7b Meas: W and PC Proficiency Level: A

c. Given a list of tean (10) duties and related workcenters
pertaining to the functions of vehicle maintenance units, without
reference, select the correct duty to its proper workcenter; a2ight
(8) of the ten (10) must be correct. STS: Jc Meas: W and PC
Proficiency Level: A

4

(V)
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PLAN OF INSTRUCTION/LESSON PLAN PART !

~ 1 MCTOR

COUMIE MTLE Apprentice General Purpose
Vehicle Mechanic

MLOCK TITLE
Vehicle Maintenance Associated Subjects

1. COURSE CONTENT

L TiME

9. Special Maintenance Policies and Procedures

a. Given a list of five (5) statements and related responses
pertaining to corrosion control procedures, without reference,
identify the correct response for each statement; four (4) of the
five (5) must be correct. STS: 9b Meas: W and PC
Proficiency Level: a

b. Give a list of five (5) statements and related responses
pertaining to preparation of vehicles for storage, without
reference, identify the correct response for each statement; four
(4) of the five (5) must be correct. STS: 9c Meas: W and PC
Proficiency Level: a

¢. Given a list of five (5) statements and related responses
pertaining to preparation of vehicles for shipment, without
reference, ideatify the correct response for each statement; four
(4} of the five (5) must be correct. STS: 9¢ Meas: W and PC
Proficiency Level: a

d. Given a list of five (5) statements and rzlated responses
pertaining to the Mataeriel Deficiency Reporting System, without
reference, identify the correct response for each statement; four
(4} of the five (5) must be correct. STS: 9e Meas: W and PC
Proficiency Level: A

e. Given a list of five (5) statements pertaining to Warranty
Compliance Policies, without reference, select the statements
that are correct; four (4) of the five (5) must be correct.
STS: 9f Meas: W and PC Proficiency Level: a

(1.5}

(v

(.5)

(1.52
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PLAN OF INSTRUCTION/LESSON PLAN FART !

B LS LAY ALY :
CToR COuAsE MMt Apprentice General Purpose
Vehicle Mechanic
BOCK TITLE
Vehicle Maintenance Associated Subjects
1. COURSE CONTENT 2 Tim
10. Use Tools and Test Equipment 8
a. Given a list of twenty (20) tools/test equipment and a list
of uses, without reference, correctly select each tool/test
equipment to its use; at least sixteen (16) of twenty (20) must be
selected correctly. STS: 10 Meas: W and PC
SUPERVISOR APPROVAL OF LESSON PLAN
SGNATURE AND DATE SIGNATURE AND DATE
Por NuMBER ook Ui OATE PAGE NO.
R&47 0 .
CIABRATZI2 00 1 10711 | 17 apeit 1992 19
ATC um Te ‘33
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PLAN OF INSTRUCTION/L ESSON PLAN PART !
L LA M T4

COURSE NN &

Apprentice General Purpose
Vehicle Mechanic

BLOCK TITLE

Gasoline and Diesel Engines

1, COURSE CONTENT Z TIME
1. Gasoline Engine Operation 6
a. Given aight (8) phrases and responses relating to the

operation of gasoline engines, without reference, select the best

response for each phrase. Six (6) out of eight (8) must be

selected correctly. STS: 123 Meas: W and PC

Proficiency Level: B
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SIGNATURE AND DATE SIGHATURE AND DATE
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PLAN OF INSTRUCTION/LESSON PLAN PART |

RIS RIYRIC TS R

Vehicle Mechanic

COUmsE NTLE Apprentice General Purpose

SLOCK TiTLE
Gasoline and Diesel Engines

1. COURSE CONTEMT 2 TIME
2. Disassemble, Inspect, and Reassembla Engine 19

a. Given an engine trainer and tools, as a team member, (8)
disassemble the engine IAW manufacturer's procedures, specifications,
and safety practices, with no more than four (4) instructor assists.
STS: 12¢ Meas: PC Proficiency Level: 2b

b. Given a disassemblad engine trainer and tools, as a team (3
member, inspect engine parts IAW manufacturer's procedures,
specifications, and safety practices, with no more than four (4)
instructor assists. STS: 12d Meas: PC Proficiency Level: 2b

¢. Given a disassembled engine trainer, tools and test (8
equipment, as a Ceam member, reassemble the engine AW manufacturer's
procedures, specifications, and safety practices with no more than
four (%) instructor assists. STS: 2e Meas: PC
Proficiency Level: Ib

SUPERVISOR APPROVAL OF LESSON PLAN
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P01 NUMSER ™ 0K oniT oaTL BAGENC.
2
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PLAN OF INSTRUCTION/L ESSON PLAN PART !

NAGES T RITRCTO R

Vehicle Mechanic

COUMSE NTLE Apprentice General Purpose

BLOCK TITLE
Gasoline and Diesel Engines

1. COURSE CONTENT

2 TIME

3. Exhaust System, Valve Train, and Cooling System

a. Given an engine trainer and tools, as a team member, inspect
the engine exhaust system IAW manufacturer's procedures,
specifications, and safety practices, with no more than two (2)
instructor assists. STS: 13i Meas: PC
Proficiency level: 2b

b. Given an engine trainer and tools, as a team member, maintain
the engine exhaust system IAW manufacturer's procedures,
specifications, and safety practices, with no more than two (2)
instructor assists. STS: 12h(K), 13n(7) Meas: PC
Proficiency Level: 2b

c. Given an engine trainer, test equipment, and tools, as a team
member, troubleshoot the valve train IAW manufacturer's procedures,
specifications, and safetv practices, with no morz than two (2)
instructor assists. STS: 122(1) Meas: PC
Proficiency Level: 2b

d. Given an engine trainer, test equipment, and tools, as a team
member, maintain the valve train IAW manufacturer's procedures,
specifications, and safety practices, with no more than two (2)
instructor assists. STS: 12h(1) Meas: PC
Proficiency Level: 2b '

e. Given an engine trainer, test equipment, and tools, as a
member, troubleshoot the engine cooling system IAW manufacturer's
procedures, specifications, and safety practices, with no more than
two (2) instructor assists. STS: 12g(2), 13g(2) Meas: PC
Proficiency Level: 2b

€. Given an engine trainer, test equipment, and tools, as a
team member, maintain the engine cooling system IAW manufacturer's
procedures, specifications, and safety practices, with no more
than two (2) instructor assists. STS: %a, 12h(2), 13h(2)

Meas: PC Proficiency lLevel: 2b

12

(n

()

(3)

(2>

(2.3)
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PLAN OF INSTRUCTION/L ESSON PLAN PART |

[ RIETSY RIYRCTo R

Yehicle Mechanic

COURSE MMt Apprentice General Purpose

SBLOCK TITLE
Gasoline and Diesel Engines

1. COURSE CONTENT

2 TiME

4. Lubrication System, Air/Fuel Svstem, and Emission Controls

a. Given an engine trainer and tools, as a team member,
troubleshoot the engine lubrication system IAW manufacturer's
procedures, specifications, and safety practices with no more than
two (2) iastructor assists. STS: 13g(5) Meas: ¥PC
Proficiency Level: 2b

b. Given an engine trainer and tools, as a team member,
maintain the engine lubrication system IAW manufacturer's procedures,
specifications, and safety practices with no more than two (2)
instructor assists., STS: 12h(5), 13h(6) Meas: PC
Proficiency Level: 2b

c. Given an engine trainer, test equipment, and tools, as a
team meumber, troubleshoot the air/fuel system IAW manufacturer's
procedures, specifications, and safety practices with no more than
two (2) instructor assists. STS: 12g(3) Meas: 2C
Proficiency Level: 2b

d. Given an engine trainer, test equipment, and tools, as a
team member, maintain the air/fuel svstem IAW manufacturer's
procedures, specifications, and safety practices with no more than
two (2) inmstructor assists. STS: 12h(3) Meas: PC
Proficiency Level: 2b *

e. Given an engine trainer, test equipment, and tools, as a
team member, troubleshoot the emission coantrol system IAW
manufacturar's procedures, specifications, and safety practices,
with no more than two (2) imstructor assists. STS: 12z(4),
13g(5) Meas: PC Proficiency Level: 2b

f. Given an engine trainer, test equipment, and tools, as a
team member, maintain the emission control system IAW manufacturer's
procedures, specifications, and safety practices, with no more than
two (2) instructor assists. STS: 12h(4), 13h(5) Meas: ©?PC
Proficiency Level: 2b

13

(1)

(1)

(3.3)

(1.5)
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PLAN OF INSTRUCTION/L ESSON PLAN PART |

| 11 € LA ATIARL]

Jehizle Mechanic

CoumsE MTLE gpprentice Genera. Purpose

#LOCx TITLE
sasoline and Diesel Engines

1, COURSE CONTENT

2 TiME

5. Diesel Zngines

a. Given a list of phrases and related responses pertaining o
the operation of diesel angines, without reference, selec: the
cesponse that best completes the phrase. At least eight (8) of
ten (10) must be answered correcilv. TS: 13a Meas: W and PC
droficiency Level: 3B

4.5
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PLAN OF INSTRUCTION/L ESSON PL AN PART !

L1 € LA ML) CouRmSE NTLE

Apprentice General Purpose
Vehicle Mechani:

BLOCK “ITLE
Gasoline and Diesel Engines

1. COURSE CONTENT

Z TIME
7. DJisassemble, Inspect, and Reassemble a Diesel Engire 15
a. Given a 6.2 lirer diesel engine, tools, and technical (6
order, as a team member disassemble the engine 1AW TO procedures,
specifications, and safety practices, with a maximum of three (3)
instructor assists. S3TS: 13c Meas: PC Proficiency Level: 25
b. Given a 5.2 liter diesel engine, tools, and technical (&)
order, as a team membder inspect engine parts IAW TO procedures,
specifications, and safety practices wirh a maximum of two (2}
instructor assists. STS: 13d Meas: PC Proficiency Level: 2b
¢. 5Siven a 5.2 liter diesel engine, tools, and technical ()
srder, as a team menmber reassemble rhe engine IAW TO procedurss,
specificazions, and safety practices with a =maximum of three (3)
iastructor assists. STS: 13e Meas: ?2C Proficizney Level: 2b
SUPERVISOR APPROVAL OF L p
SGMATURE AND DATE SIGNATURE AND DATE
2o "“"'"" oo NI T DATE ®AGE %O.
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PLAN OF INSTRUCTION/L ESSON PLAN PART |

Y22 SR AT 31 VEZ-T ouasg e

Yahizle Mechanic

Apprentice Genera. Purpose

LOoCx TITLE
Gasoline and Diesel Engines

1. COURSE CONTENT

2 TimE

8. Unit Injeczion Fuel Svstenm

a. Given a diesel engine, .ools, test equipment, and applicable
technizal order, as a team member troubleshoot the air system IAW TO
procedures, specifications, and safety practices with a maximun of
one (1) instructor assist. STS: 13g(%) Meas: PC
Proficiency level: 2b

b. Given a diesel engine, and tools, as a team member, maintain
the air system IAW manufacturer's procedures, specificatioms, and
safety praczices with g maximum of one (1) instructor assist.

STS: 13h(4) Meas: PC Proficiency Level: 2b

c. Given a diesel engine, tools, and applicable technical order,
as a team nember, troubleshoot the fuel system IAW TO procedures,
specifications, and safety practices with a maximun of two (2)
instruczor assists. STS: 13g(3) Meas: PC

4. Given a diesel engine, tools, and applicable technical order,
as a team member, troubleshoot to maintain the valve train system IAW
TO procedures, specifications, and safaty practices with a maximum of
one (1) instructor assists. STS: 13g(l), 13n(l) Meas: PC
Proficiency Level: 2>

e. Given a diesel engine, tools, and applicahle technical order,
as a team member, adjust the unit injection system IAW TO procedures,
specifications, and safety practices with a maximum of three (3)
instructor assists. STS: 13h(3) Meas: PC

o~
w
wn

(6.5)
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PLAN OF INSTRUCTION/L ESSON PLAN PART 1

FRIUY ST NI C DR CoumsE NTLE

Venicle Me-hanic

Apprentice General Purpose

SLOCK TITLE
Gasoline and Diesel Engines

1. COURSE CONTENT 2 TIME
9. Multiple Pump Fuel Systenm 16
a. Given a diesel engine, and tools, as a team member, (3)
troubleshoot the fuel system IAW the manufacturer's procedures,
specifications, and safety practices with a maximum of one (1)
instructor assist. STS: 13g(3) Meas: PC
Proficiency Level: 2b
b. Given a diesel engine, tools, and applicable technical (13)
order, as a team member, maintain the valve train system IAW TO
procedures, specifications, and safety practices with a maximum
of two (2) instructor assists. STS: 13h(1) Meas: PC
SUPERVISOR APPROVAL OF LESSON PLAN
SIGNATURE AND DATE SIGHATURE AMD DaTE
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PLAN OF lNSTRUCTION/l._ESSON PLAN PART !

= T3 Trhid] COUmSE MTLE  Apprentice Generai Purpose

Venicle Mechanic

BLOCK TITLE
Zlectrical, Heating/Air Conditioning, and Hvdraulics

1. COURSE CONTENT

2 TIME

1. Fundamentals of Electricity

a. Given ten (10) statements and related responses concerning
the Fundamentals of Zlectricity, without reference, select the
response that completes the statement, a: least seven (7) of the
ten (10) mus: de selected correctly. STS: 143 Meas: W and PC
Proficiency Level: B

5. Given a list of ten (10) zerms and a list of svmbols
concerning the Fundamentals of Zlectricity, without referencse,
correctly select the terms that match the symbols, at least seven
(7) of the tea (10) must be seleczed correctly. STS: l4b
Meas: W and PC

c. Given an electrical schematic, and a circuit board trainer,
assemble an eleczrical circuit IAW trainer instructions and safety
practices with a maximun of two (2) iastructor assists. STS: l14b
Meas: PC Proficiency Level: 2%

(3

(93
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PLAN OF INSTRUCTION/L ESSON PLAN PART |

B LS LT A =41

Vehicle Mechanic

— .
QUASE NMTLE Apprentice General Purpose

BLOCK TITLE

Tiectrical, Heating/Air Condi~ioning, and Hvdraulics

—eee
1, COURSE CONTENT

L TiMt

2. Vehicle Batteries

a. Given ten (10) statements and related responses concerning
the operation of vehicle batteries, without referance, select the
response that completes the statement, at least seven (7) of the
ten (10) must be selected correctlv. STS: 1l4c(l)

Meas: W and PC Proficiency Level: B

b. Given technical publications, tools, test equipment, and
a battery, as a team member, troubleshoot the battery IAW
technical publication, specifications, and safety practices with
a2 maxirum of three (3) instructor assists. STS: 14d(1)
Meas: PC Proficiency Level: 2b

¢. Given tools, and a battervy, as a team member, maintain
the battery IAW manufacturer's procedures, specifications, and
safety practices with a maximum of two (2) iastructor assists.
STS: l4e(l) Meas: PC Proficiency Level: 2b

(3)
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PLAN OF INSTRUCTION/L ESSON PLAN PART |

L) CLALI AT AL COURSE M T £

Vehicle Mechanic

Apprentice Genera. Purpose

AMWOCK TITLE
Slectrical, Heating/Air Conditioning, and Hydraulics

1. COURSE CONTENT

2 TIME

3. Starting Svstems

a. Given ten (10) statements and related responses concerning
the operating principles of the starting system, without reference,
select the response that completes the statement, at least seven (7)
of the ten (10) must be selected correctly. STS: l4c(2)

Meas: W and PC Proficiency Level: B

b. Given an engine trainer, technical publication, tools and
test equipment, as a team member, troubleshoot the starting system
IAW technical publication, manufacturer's procedures and safety
practices with a maximum of two (2) instructor assists.

STS: 14d(2) Meas: PC Proficiency Level: 2b

¢. Given an engine trainer, technical publication and tools,
as a team member, maintain the starting system IAW technical
publication, specifications and safety practices with a maxinum
of two (2) imstructor assists. STS: 14e(2) Meas: PC
Proficiency Level: 2b

(3)

(3.3

(2.5)
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PLAN OF INSTRUCTION/L ESSON PLAN PART |

m —————
L] | CTOR COURSE NN E

Vehicle Mechanic

Apprentice General Purpose

WLOCK TITLE
Electrical, Heating/Air Conditioning, and Hydraulics

1. COURSE CONTENT

2 TIME

4. AC Charging Systems

a. Given ten (10) statements and related responses concerning
the operating principles of the AC charging system, without
reference, select the response that cowpletes the statement, at
least seven (7) of the ten (10) must be selected correctly.

STS: 14c¢(3)(b) Meas: W and PC Proficiency Level: B

b. Given technical publications, tools, test equipment, and
an engine trainer, as a team member, troubleshoot the AC charging
system IAW technical publication, specifications, and safety
practices with a maximum of three (3) instructor assists.

STS: 14d(3)(») Meas: PC Proficiency Level: 2b

c. Given technical publication, tools, test equipment, and an
engine trainer, as 3 team member, maintain the AC charging system
IAW technical publication, specification, and safety practices with
a maximum of three (3) instructor assists. STS: lae(3)(b)

Meas: PC Proficiency Level: 2b

(3)

(2.5)
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PLAN OF INSTRUCTION/L ESSON PLAN PART |

MR IR SV NSYRCTS R oumsE hML e

Apprentice General Purpcse
Vehicle Mechanic

MLOCKR TITLE
Electrical, Heating/Air Condizioning, and Hydraulics

1. COURSE CONTENT

2 TiME

5. Solid State Ignition Svstems

a. Given ten (10) statements and related responses concerning
the operation of the solid state ignition system, without reference,
select the response that completes the statement, at least seven (7)
of the ten (10) must be selected correctly. S§TS: l4c(4)(»)

Meas: W and PC Proficiency Level: B

b. Given tools, test equipment, and an engine trainer, as a
team member, troubleshoot the solid state ignmition system IAW
technical publication, specifications, and safety practices, with a
maximum of three (3) instructor assists. STS: 14d(4)(b) Meas: PC
Proficiency Level: 2b

c. Given tools, test equipment, and an engine trainer, as a
team member, maintain the solid sctate ignition system IAW technical
publication, specifications, and safetv practices, with a maximum of
three (3) instructor assists. STS: lée(s)(b) Meas: PC
Proficiency Level: 2b

d. Given ten (10) statements and related responses concerning
the computer coutrol system, without reference, select the response
that completes the statement, at least seven (7) of the ten (10)
must be selected correctly. STS: 14c{(7) Meas: W and PC

e. Given a vehicle, as a team member, troubleshoot to maintain
the computar control system, IAW manufacturer's procedures and
safecy practices, with no more than two (2) insZructor assists.
STS: 144(7), l4e(7) Meas: PC

15

(5)
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PLAN OF INSTRUCTION/L ESSON PLAN PART !

Vehicle Mechanic

| B2 A3 A V421 COURSE MTLE Apprentice General Purpose

MLOCK TITLE
Slectrical, Heating/Air Conditioning, and Hydraulics

1, COURSE COMTENT

2 TIME

6. Lighting and Warning Systems

a. Given ten (10) statements and related responses concerning
the operation of the lighting svstem, without reference, select
the response that completes the statement, at least seven (7) of
the ten (10) must be seleczed correctly. STS: 1l4c(5) Meas: W
and PC Proficiency Level: B

b. Given tools, test equipment, lighting and warning system
trainer, as a team member, troubleshoot the lighting system IAW
manufacturer's procedures, specifications, and safety practices
with a maximum of two (2) imstructor assists. STS: 14d(5)
Meas: PC Proficiency Level: 2b

¢. Given a vehicle, and tools, as a team member, maintain
the lighting system IAW manufacturer's procedures, specifications,
and safety practices with a maximum of two (2) instructor assists.
STS: 1l4e(5) Meas: PC Proficiency Level: 2b

d. Given ten (10) statements and related responses concerning
the operation of the warning system, select the response that
completes the statement, at least seven (7) of the ten (10) must
be selected correctly. STS: 14c(6) Meas: W and PC
Proficiency Level: B

e. Given a vehicle, tools, and test equipment, as a team
member, troubleshoot to maintain the warning system IAW
manufacturer’'s specifications, and safety practices with a
maximum of three (3) instructor assists. STS: 14d(6), l4e(6)
Meas: PC Proficiency Level: 25

~3

(1

(2)

(1)

(

e

)i

(2}
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PLAN OF INSTRUCTION/L ESSON PLAN PART |

Vehicle Mechanic

RIETS T RITIIC oA COumsE NTLE  Apprentice Genera: Purpose

fL0CK TiTLE
Electrical, Heating/Air Conditioning, and Hydraulics

[ COURSE CONTENT

2 TIME

8. Heating/Air Conditioning System

a. Given ten (10) phrases and responses relating to the
operation of the heating/air conditionming system, without reference,
select the best response for each phrase. Seven (7) out of ten (10)
must be selected correctly. STS: 20a Meas: W and PC
Proficiency Level: B

b. Given a trainer and flow chart, troubleshoot the air
conditioning trainer IAW flow chart procedures and safety practices
with no more than two (2) instructor assists. STS: 20b(2) Meas: PC
Proficiency Level: 1b

¢. Given a vehicle, tools and test equipment, as a team member,
maintain the air conditioning system IAW manufacturer's procedures,
specifications, and safety practices with NO more than three (3)
instructor assists, STS: 20c(2) Meas: PC Proficiency Level: 1b

d. Given a trainer and flow chart, troubleshoot to maiantain the
heating trainer IAW flow chart procedures and safety practices, with
no more than three (3) imstructor assists. STS: 20b(1l), 20c{(l)
Meas: PC Proficiency Level: 2b

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials
Modern Automotive Mechanics and Workbook
C3ABR472XX 000~HO-308, Basic Air Conditioning

16

(6)

(3)

(3)
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PLAN OF INSTRUCTION/L ESSON PLAN PART !

RIS RITRGCTOR COuRmsE MT. ¢

Vehicle Mechanic

Apprentice General Purpase

WLOCK TITLE
Tlectrical, Heating/Air Conditioning, and Hydraulics

1, COURSE CONTENT

2 TIME

9. Hydraulic Systems

a. Given ten (10) phrases and responses about the fundamentals
of hydraulic systems, without reference, correctly select the
response that completes the phrase. Seven (7) out of ten (10)
responses must be correct. STS: 152 Meas: W and PC
Proficiency Level: B

b. Given a hydraulic diagram, and a list of components,
correctly identify seven (7) out of ten (10) components with no
more than one (1) iastructor assist. STS: 15b Meas: W and PC

¢. Given five (5) hydraulic schematics, and color markers,
correctly trace the fluid flow IAW instructions, with no more
than two (2) instructor assists per schematic. Four (4) out of
five (5) schematics must be traced correctly. STS: 15b
Meas: PC Proficiency Level: 2b

d. Using a trainer, and tools, as a team member, maintain the
hydraulic system's filters/strainers IAW manufacturer's procedures,
specifications and safety practices with ao more than two {2)
instructor assists. STS: 15d(4) Meas: PC Proficiency Level: 2b

e. Using a trainer, and tools, as a team member, maintain the
hydraulic system's accumulator IAW manufacturer's procedures,
specifications and safety practices with no more than two (2)
instructor assists. STS: 15d(6) Meas: PC Proficiency Level: 2b

f. Using a trainer, and tools, as a team member, maintain the
hydraulic system's fittings and lines IAW manufacturer's procedures,
specifications and safety practices with no more than one (1)
instryctor assist. STS: 15d(5) Meas: PC Proficiency Level: 2b

g. Using a trainer, and tools, as a team member, maintain the
hydraulic system pump(s) 1AW manufacturer's procedures, specifications,
and safety practices with no more than one (1) instructor assist.

STS: 15d(1) Meas: PC Proficiency Level: 2b

Y
-

(5)

(2)

(3)
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.5)

(.5)

SUPERVISOR APPROVAL OF LESSON PLAN

SIGNATURE AND DATE SIGNATURE AND OATE

PO NuMBER ok uNI T cate

.
C3ABR47232 000 111 9/10 17 April 1992

PAGE NO

51

ATC J:Jo.ﬂ?. 133 PAEVIOUS EDNON CEDLETE

108




PLAN OF INSTRUCTION/L ESSON PLAN PART !

FRIRY ST NSTRICTOR CoumsSE MM E

Yehicle Mechanic

Apprentice General Purpose

BLOCK TITLE
Power Train, Suspension, Steering, Brakes, Maintenance and Inspection

1. COURSE CONTENT 2 Tik
l. Suspension Systems 13.5

a. Given ten (10) statements and related responses about the (n
function of the suspension systems, without reference, identify the
correct response for each statement. At least eight (8) out of
ten (10) musz be answerad correctly. STS: 17a Meas: W and PC
Proficiency Level: B

b. Given a vehicle, tools, and equipment, as a team member, (2.5)
inspect the suspension system 1AW manufacturer's procedures,
specifications, and safety praczices, with no more than two
(2) instructor assists. STS: 175 Meas: PC
Proficiency Level: 2b

¢. Given a vehicle, tools, and equipment, remove a shock (13
absorber IAW manufacturer's procedures, specifications, and safety
practices, with no more than one (1) instructor assist. STS: 17¢
Meas: PC Proficiency Level: 1b

d. Given a vehicle, tools, and 2quipment, install a shock (n
absorber, IAW manufactursr's procedures, specifications, and
safety practices, with no more than one (1) instructor assist.
STS: 17d Meas: PC Proficiency Level: 1lb

e. Given a wheel bearing, pack the wheel bearing IAW packing ()
procedures and safety practices, with no more than two (2) imstructor
assists. STS: 17e Meas: PC Proficiency Level: 2b

SUPPORT MATERIALS AND GUIDANCE
Student Instructional Materials
Modern Automotive Mechanics and Worikbook
Transparency Set: Suspension System and Frames
Film 6110048, ABC's of Automotive Chassis
SUPERVISOR APPROVAL OF LESSON PLAN
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PLAN OF INSTRUCTION/L ESSON PLAN PART !

RARU SV NSTRICYOR, CoumsE MTLE

Vehicle Mechani:

Apprentice Generai Purpose

SLOCK TITLE
Power Train, Suspension, Steering, 3rakes, Maintenance and Inspection

1. COURSE CONTENT

2 TIME

2. Steering Systems

a. Given ten (10) statements and related responsas about
the functions of the steering systems, without reference, select
the correct response for the statement. At least eight (8) out
of ten (10) must be correct. STS: 182 Meas: W and PC
Proficiency level: B

b. Given a vehicle, tools, and equipment, as a team member,
inspect the steering system IAW manufacturer's procedures,
specifications, and safety practices, with no more than two (2)
instructor assists. STS: 18b Meas: PC Proficiency Level: 2b

c. Given applicable technical order and a list of steps for
removing a steering gear, arrange the staps in the logical
sequence, at least three (3) out of five (5) steps must be
correct. STS: 18c Meas: W and PC Proficiency lLevel: b

d. Given applicable technical order and a list of steps for
installing a steering gear, arrange the steps in the logical
sequence, at least three {3) out of five (5) steps must be
correct. STS: 184 Meas: W and PC Proficiency Level: b

e, Given five (35) statements and ralated responses about
steering system troubleshooting procedures, without refarence,
select the response that completes the statement, at least four (4)
cut of five (5) must be correct. STS: 18e Meas: W and PC
Proficiency Level: b

f. Given a vehicle, tools, equipment, and technical order,
as a team member, adjust a steering gear IAW technical order
procedures, specification, and safety practices, with no mors
than two (2) instructor assists. STS: 18f Meas: PC
Proficiency Level: 2b

16.5

(6.5)

(2)

(2)

(&)
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PLAN OF INSTRUCTION/L ESSON PLAN PART |
IRATU ST INIT RO S A

COURSE NN E

Vehicle Mechanic
WLOCK TITLE

Apprentice Generai Purpose

Power Train, Suspension, Steering, Brakes, Maintenance and Taspec-ion

1. COURSE CONTENT

2 TimE

3. Clutches

a@. Given five (5) statements and relacted responses about

the operation of the clutch, without reference select the correct
response for each statement., At least three (3) of the five (5)
statements must be selected correctly. STS: 16a Meas: W and °C

b. Given a vehicle, and tools, as a zeam member, troubleshoot
to maintain a clutch IAW manufacturer's procedures, specifications,
and safety practices, with a maximum of two (2) instructor assists.
STS: 16b, 16c(2) Meas: PC Proficiency Level: 2b

(3)

(3)
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PLAN OF INSTRUCTION/L ESSON PLAN PART !

COumsE NTLE

Vehicle Machanic

Apprentice General Purpose

BLOCK TITLE

Power Train, Suspension, Steering, Brakes, Maintenance and Inspection

1. COURSE CONTENT

2 TiME

2

4, Transmissions

a. Given eight (8) statements and related responses about the
operation of the transmission, without reference select the correct
response for each statement. At least six (6) of the eight (8)
statements must be selected correctly. STS: 16a Meas: W and PC

b. Given a vehicle, tools, and technical order, as a team
member, troublashoot to maiatain an automatic transmission IAW
manufacturer's procedures, specifications, and safety practices,
with a maximum of two (2) inmstructor assists. STS: 16b, 16c(l)
Meas: PC Proficiency Level: 2b

(8)

(4)
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COURSE NN E

Vahicle Mechani:
SLOCK TITLE

Apprentice Generai Purpose

Power Train, Suspension, Steering, Brakes, Maintenance and Inspection

1. COURSE CONTENT

2 TiME

3. Transfer Case/Auxilisry Gear 3ox

a. Given five (5) statements and related responses about the

operation of the transfer case/auxiliary gear box, without reference,
select the correct response for each statement. At least three (3)

of the five (5) statements must be selectad correctly. STS: l5a
Meas: W and °C

5. Given a vehicle, and tools, as a team member, troubleshoot
to maintain a transfer case/auxiliary gear box, IAW manufacturer's
procedures, specifications, and safety practices, with a maximum of
two (2) instructor assists. STS: 16b, 16c(3) Meas: PC
Proficiency Level: 2b
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PLAN OF INSTRUCTION/L ESSON PLAN PART |

| 1 € LATE A i1

COURSE NTLE

Vehicle Mechani:

Apprentice General Purpose

sLOCK TITLE
Power Train, Suspension, Steering, Brakes, Maintenance and Inspection

T. “COURSE CONTENT

2 TIME
7. Drive Train (Drive Shaf:) 3.5
2. Given five (5) statements and related responses about the (1.5)
operation of the drive train (drive shaft), without reference,
select the correct response for each statement. At least four (4)
of the five (5) statements must be selected correctlv. STS: 16a
Meas: W and PC
b. Given a vehicle, and tools, as a team member, troubleshoot (2)
to maintain the drive train (drive shaft) TAW manufacturer's
procedures, specifications, and safety practices, with a maximum of
two (2) instructor assists. STS: 16b, 16c(5) Meas: PC
Proficiency level: 2b
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PLAN OF INSTRUCTION,/L ESSON PLAN PART |
[REIU ST RITRICTOA

COURSE MTLE

Vehicle Mechanic

Apprentice General Purpose

SLOCK TITLE

Power Train, Suspension, Steering, Brakes, Maintenance and Inspection

1, COURSE CONTENT

2 TIME

8. Drive Axle

a. Given five (5) statements and related responses about the
operation of the drive axle assembly, without reference, select the
correct response for each statement. At least four (4) of the
five (5) statements must be selected correctly. STS: 16a
Meas: W and PC Proficiency Level: B

b. Given a vehicle, tools, and equipment, as a team member,
troubleshoot to maintain the drive axle assembly IAW manufacturer's
procedures, specifications and safety practices, with a maximum of
two (2) instructor assists. STS: 16b, 16c(4) Meas: PC
Proficiency Level: 2b
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PLAN OF iNSTRUCTION/L ESSON PLAN PART |
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COURSE NTLE

Vehicle Mechanic

Apprentice General Purpose

BLOCK TITLE

Power Train, Suspension, Steering, Brakes, Maintenance and Inspection

[ COURSE CONTENT

2 TIME

9. Wheels and Tires

a. Given five (5) statements and related responses about the
procedures for maintaining wheels and tires, without reference
select the correct response for each statement. At least four (&)
of the five (5) statements must be selected correctly. STS: 16c(6)
Meas: W and PC Proficiency Laevel: b
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PLAN OF INSTRUCTION/L ESSON PLAN PART |

RIS Y RSTRE O R COURSE NTLE

Vehicle Mechanic

Apprentice General Purpose

BLOCR 'YL E
Power Train, Suspension, Steering, 3rakes, Maintenance and Inspection

1. COURSE CONTENY

2 TIME

10. Brake Systems

a. Given ten (10) stactements and related responses on operating
principles of hydraulic brake, without reference, selact the
correct response for each statement. At least seven (7) out of
ten (10) must be correct. STS: 19a Meas: W and PC

b. Given a vehicle, tools, tachnical order, and equipment, as a
team member, troubleshoot a hydraulic brake system IAW manufacturer's
procedures, specifications, and safety practices, with no more
than two (2) instructor assists. STS: 19b(1) Meas: PC
Proficiency Level: 2b

c. Given a vehicle, tools, technical order, and equipment, as a
team member, maintain a rear drum brake assembly IAW manufacturer's
procedures, specifications, and safety practices with no more than
two (2) instructor assists. STS: 19¢{l) Meas: PC
Proficiency Level: 2b

d. Given a vehicle, tools, and equipment, as a team member,
troubleshoot a power assisted brake system [AW manufacturer's
procedures, specifications, and safety practices, with no more
than three (3) instructor assists. STS: 19b(4) Meas: PC
Proficiency Level: 1b

e. Given a vehicle, tools, equipment, and technical order,
as a team member, maintain a power assisted hydraulic brake system
IAW manufacturer’'s procedures, specificatioms, and safetv practices
with no more than two (2) iastructor assists. STS: 19c(&)
Meas: PC Proficiency Level: 2b

15.5
(7.5)
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PLAN OF INSTRUCTION/L ESSON PLAN PART |

FRARUS Y RITRCTO R COURSE MTLE

Vehicle Mechanicz

Apprentice General Purpose

WLOCK TITLE
Power Train, Suspension, Steering, Brakes, Maintenance and Inspection

1. COURSE CONTENT 2 TIME
11. Air Brakes 8
a. Given ten (10) statements and related responses on the (&)
operation of air brakes, without reference, identify the corract
response for each statement. At least seven (7) out of ten (10)
must be correct. STS: 19a Meas: W and PC
Proficiency Level: 3B
b. Given a vehicle, tools, and equipment, as a team member, (2.3)
troubleshoot the air brake system IAW manufacturer's procedures,
specifications, and safety practices, with no more than two (2)
instructor assists. STS: 19b(2) Meas: PC
Proficiency Level: 2b
¢. Given a vehicle, tools, and equipment, as a team member, (1.5)
maintain the air brake system IAW manufacturer's procedures,
specifications, and safaty practices, with no more than two (2)
instructor assists. STS: 19¢(2) Meas: »2C
Proficiency level: 2b
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PLAN OF INSTRUCTION/LESSON PLAN PART |

Al
RO S N RITIUCTOR COuRSE NTLE

Vehicle Mechgnic

Apprentice General Purpose

BLOCK TITLE
Power Train, Suspension, Steering, Brakes, Maintenance and Inspection

T COURSE CONTENT

2 TIME

12. Maintenance and Inspections

a. Given a list of four (4) statements and related responses
pertaining to vehicle operator's inspections, without reference,
identify the correct response for each statement; three (3) of
the four (4) must be correct. STS: 1lla Meas: W and PC
Proficiency Level: a

b. Given a list of four (4) statements and related responses
pertaining to vehicle annual inspections, without refearence,
identify the correct response for each statement; three (3) of
the four (4) must be correct. STS: lle Meas: W and PC
Proficiency Level: a

¢. Given a list of four (4) statements and related responses
pertaining to vehicle special inspections, without reference,
identify the correct response for each statement; three (3) of
the four (4) must be correcz. STS: 1ld Meas: W and PC
Proficiency Level: a

d. Given a list of four (4) statements and related responses
pertaining to vehicle technical inspections, without reference,
identify the correct response for each statement; three (3) of
the four (4) must be correct. STS: lle Meas: W and PC
Proficiency Level: a

e. Given a vehicle, perform a scheduled inspection IAW the
checklist procedures and safety practices with a maximum of two (2)
instructor assists. STS: 1llb Meas: PC Proficiency Level: 2b

O )

(1)

(0

(3
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PLAN OF INSTRUCTION/L_E;SON PLAN PART |
N N cHoR COURIE NMM.E  Apprentice General Purpose
Vehicle Mechanic
MMOCK NMTLE
General Purpose Engines/Chassis
1. COURSE CONTENT 2 TIME
1. Distributor Fuel Pump 24
a. Given a diesel engine, tools and technical manual, as a team (24)
member, time the pump IAW techmnical manual procedures, specifications
and safety practices with no more than four (4) instructor assists.
STS: 13h{(3) Meas: PC
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PLAN OF INSTRUCTION/L ESSON PLAN PART !

L1 L LAU AL TA-L]

T ———
CQuRst NN E

Vehicle Mechanic

Apprentice General Purpose

BLOCK TITLE
General Purpose Engines/Chassis

1. COURSE CONTENT 2 TIME
2. Pressure Time Fuel Systems 17
a. Given a diesel engine, tools, and technical order, as a team an
member, perform tune-up procedures on a PT fuel svstem IAW the
technical order specifications and safety practices with no more than
three (3) instructor assists. STS: 13h(1), 13h(3) Meas: PC
Proficiency Level: 2b
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PLAN OF INSTRUCTION/L ESSON PLAN PART |

COURSE NTLE

Vehicle Mechani:z

Apprentice General Purpose

MOCK TITLE
General Purpose Engines/Chassis

i COURSE CONTENT Z TIME
3. 8.2 Liter Diesel Engine 15
a. Given an 8.2 liter diesel engine, tools, and technical order, (16)
as a team member, perform tune-up procedures IAW the technical order,
specifications and safety practices with no more than two (2)
instructor assists. STS: 13h(3) Meas: PC Proficiency Level: 2b
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PLAN OF INSTRUCTION/L ESSON PLAN PART |

——
RART SV RITRCTOR COURSE NN &

Vehicle Mechanic

Apprentice General Purpose

BLOCK TITLE
General Purpose Engines/Chassis

1. COURSE CONTENT 2 TIME
4. Computer Control Systems 15
a. Givea ten (10) statements, with responses, relating to the (8)
operation of computer control systems, identify the correct response
for the statements. Seven (7) of ten (10) responses must be correct.
STS: 14c(7) Meas: W and PC Proficiency Level: A
b. Given a vehicle, tools and test equipment, as a team member, (8)
troubleshoot to maintain the computer control system IAW manufacturer's
procedures, specifications, and safety practices with no more than
six (6) instructor assists. STS: 12g(4), 12h(4), 14d4(7), l4e(7)
Meas: PC Proficiency lLevel: 2b
SUPPORT MATERIALS AND GUIDANCE
Student Instructional Materials
Modern Automotive Mechanics and Workbook
TO 36A2-5-36-72, Dodge D50 Service Manual
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PLAN OF INSTRUCTION/L ESSON PLAN PART |
IR ST RITRI TSR

COURIE NTLE

Apprentice General Purpose
Vehicle Mechanic
SLOCK TiTLE

General Purpose Engines/Chassis
1.

COURSE CONTENT

2 TIME

5. Transaxle/Front Wheel Drive Suspension 12

a. Given a vehicle, tools, technical order, as a team member,

(12)
replace a drive axle boot IAW technical order procedures and

observing all safety practices, with no more than two (2) instructor

assists. STS: 3a, 10, 16¢(7) Meas: PC Proficiency Level: 2b
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Appendix B: NATEF Self-Evaluation Material

YOUR KEY TO THE FUTURE

ﬁ NATEF

NATIONAL
AUTOMOTIVE TECHNICIANS
EDUCATION FOUNDATION, INC.

To: Administrators and Instructors Obtaining Matevials for
Self-Evaluation of Automotive Techniciaa Training to
Prepare for Program Cartificaticn by the YNational
institute for Automotive Service Excellence (ASE)

FROM: Ron Weiner
President, ASE, and Administrator, NATEF

SUBJECT: Conducting the Self-Study

You have taken the first step in the process to qualify your
automotive technician training program for ASE certification,.
Please note that NATEF is a part of ASE. NATE will be laading you
through the entire program certification process and then
recommending tuv ASE that your program be ASE CERVIFIED.

Briefly, the steps in the certification process are:
1. Purchase seif-evaluation materiale;

2. Conduct a self-evaluaticn uzing the Advisory Committee,
staff, or 2 combinaticon of th2 two;

3. Submit the self-=wvaluaiien for revizw by the National
Automotive Technicians Tducation Foundation (HNATEF)
which diracts the ceriification effort for ASE;

4. Arrange for and coordipate the outsice tcam review of
the areas approved for reviow by NATEF;

5. Receive notification and a plaaus from ASZ on the areac
certified and publicize the certification t2
prospective students, employers, 2and the public.

The steps for conducting the sel{-osvaluation are listed sn the
sheet entitled "Instructions for Seif-Evaluaticn." Particular
attention is directed to the first step which asks you to review
the "Policies and Procedures Manual." Thic manual identifies the
policies and standards established by the ASE Boaird for program
certification