CHAPTER FOUR
IDENTIFICATION OF BARRIERS TO SUCCESS FOR
NONTRADITIONAL PARTICIPANTS IN AVIATION MAINTENANCE
CAREERS

4.0 INTRODUCTION \

The challenge to improve air safety through employment and retention of an appropriate maintenance work
forceis extremely diverse. Many factors determine the composition of any air carrier's maintenance team.
These factors include Federal Aviation Administration (FAA) regulations, area demographics, pay scales,
union rules, and availability of personnel, to name afew. The FAA Office of Aviation Medicine, in
conjunction with Aviation Education Consultants, has compiled the information in this report in an effort to
ensure that a plentiful supply of appropriately qualified personswill be available to meet anticipated Aviation
Maintenance Technician (AMT) needs into the 21st century. For the purpose of this investigation, an Aviation
Maintenance Technician (AMT) is any person directly involved with the repair or restoration of aircraft. AMT
personnel includes Airframe and Powerplant (A& P) technicians, Avionics technicians, non-certified
technicians employed by repair stations and does not include supervisory, educational, or administrative
personnel.

It is anticipated that highly skilled blue collar workers will become increasingly in demand by various trades;
therefore, the aviation industry may find it difficult to employ those persons needed for many specialized

mai ntenance operations such as non-destructive testing, composite refabrication, and electronics
troubleshooting and repair. The changing role of the U.S. military may aso have a dramatic impact on the
availability of AMTs. Current datafrom research studies suggests that the supply of white male workers, who
have traditionally populated this field, will prove grossly to meet future work force needs. It will be
important, therefore, not only from an equity perspective, but also because of employment demands, to
emphasize recruitment, training, and placement of nontraditional populationsfor AMT careers.

4.1 THE OBJECTIVES \

The primary objective of this study was to delineate effective strategies for meeting the emerging AMT work

force needs through recruitment, training, placement, and retention of nontraditional workers. Research has
shown that historically underrepresented populations such as females, blacks, Hispanics, displaced
homemakers, and reeducated older workers, while representing the greatest hope for meeting work force
shortfalls, present unique employment challenges. In most cases, individuals in these popul ations lack
adequate training and/or FAA certification to allow them to enter an AMT career.
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In order to prepare effective strategies for meeting the emerging needs of the aviation industry, demographic
data was collected to determine the populations most in need of assistance. This portion of the study was aso
used to predict future supply and demand for AMT employees. The methodology was an extensive

demographic review of currently employed AMT s, Bureau of Labor Statistics, FAA and census data, as well
as various industrial sources. The historic demographic composition of the AMT work force can also have a
profound effect on future employees. Historically, AMT career fields have been dominated by white males,

but, by what percentage and are those percentages changing? The demographic portion of this study examines
both the composition of the AMT work force, now and in the future, as well as the predicted number of AMTs

available to fill the emerging positions in the aviation maintenance industry.

In order to identify effective strategies to combat the lack of employment diversity in the aviation maintenance
fields, one must first identify the barriers which inhibit nontraditional populations from choosing aviation
maintenance as a career. During this study, the research team conducted a thorough literature review and site
visitationsto AMT schools and work facilities. Barriersto nontraditional employment and existing

recruitment and retention strategiesin airline, general aviation institutions, training, and other related
environments were identified and cataloged. With assistance from a commercial airline, the International
Association of Machinists, and the Aviation Technical Education Council, information was gathered to
identify other delimitersto AMT career selection, retention, and post-training articulation into AMT career

fields. The research team was able to identify several strategies which are potentially helpful in encouraging
nontraditional individuals to choose AMT careers, succeed in training, and then to entice them to remain in the

field.

4.2 DEMOGRAPHIC PROJECTIONS \

This section of the report re-examines the results of the 1991 Working Paper (FAA, 1993) on Aviation
Maintenance Technician (AMT) shortages prepared by the Federal Aviation Administration. The 1991 paper
produced projections of pilot and AMT work force needs in Civilian Aviation for 1992-2003. This section of

the report addresses only the projections of future AMT work force needs. A re-examination of civilian

commercial pilot work force projections is beyond the scope of this project. A summary of the complete
demographic study isin Appendix 4.

4.2.1 Background

The re-examination of future AMT work force needs was called for in response to questions from aviation
officials, union leaders, and others about the large shortages of AMTs that were projected in the 1991 working

paper. The 1991 working paper states that " numerous sources predict that there will be aneed for 100,000-
120,000 AMTs by the year 2000. This number is based on the current number of technicians combined with

new positions related to new aircraft and increased attention to continuing airworthiness of older aircraft.”
The 1991 report projects the shortage of AMTs to be between 65,000 and 85,000 new AMTs by the year

2000. Many felt that the shortfalls were too large; others, that the projected shortfalls were too conservative.


http://localhost/HFAMI/lpext.dll?f=FifLink&t=document-frame.htm&l=popup&did=FAA%20Research%201989%20-%202002%2FInfobase%2F24cb%2F38f1%2F3b1d&sub=6p1
http://localhost/HFAMI/lpext.dll?f=FifLink&t=document-frame.htm&l=popup&did=FAA%20Research%201989%20-%202002%2FInfobase%2F24cb%2F38f1%2F3b1d&sub=6p2
http://localhost/HFAMI/lpext.dll?f=FifLink&t=document-frame.htm&l=popup&did=FAA%20Research%201989%20-%202002%2FInfobase%2F24cb%2F38f1%2F3b1d&sub=6p3
http://localhost/HFAMI/lpext.dll?f=FifLink&t=document-frame.htm&l=popup&did=FAA%20Research%201989%20-%202002%2FInfobase%2F24cb%2F38f1%2F3b1d&sub=6p4
http://localhost/HFAMI/lpext.dll?f=FifLink&t=document-frame.htm&l=popup&did=FAA%20Research%201989%20-%202002%2FInfobase%2F24cb%2F38f1%2F3b1d&sub=6p5
http://localhost/HFAMI/lpext.dll?f=FifLink&t=document-frame.htm&l=popup&did=FAA%20Research%201989%20-%202002%2FInfobase%2F24cb%2F38f1%2F3b1d&sub=6p6
http://localhost/HFAMI/lpext.dll?f=FifLink&t=document-frame.htm&l=popup&did=FAA%20Research%201989%20-%202002%2FInfobase%2F24cb%2F38f1%2F3b1d&sub=6p7
http://localhost/HFAMI/lpext.dll?f=FifLink&t=document-frame.htm&l=popup&did=FAA%20Research%201989%20-%202002%2FInfobase%2F24cb%2F38f1%2F3b1d&sub=7p1
http://localhost/HFAMI/lpext.dll?f=FifLink&t=document-frame.htm&l=popup&did=FAA%20Research%201989%20-%202002%2FInfobase%2F24cb%2F38f1%2F3b1d&sub=7p2
http://localhost/HFAMI/lpext.dll?f=FifLink&t=document-frame.htm&l=popup&did=FAA%20Research%201989%20-%202002%2FInfobase%2F24cb%2F38f1%2F3b1d&sub=7p3
http://localhost/HFAMI/lpext.dll?f=FifLink&t=document-frame.htm&l=popup&did=FAA%20Research%201989%20-%202002%2FInfobase%2F24cb%2F38f1%2F3b1d&sub=7p4
http://localhost/HFAMI/lpext.dll?f=FifLink&t=document-frame.htm&l=popup&did=FAA%20Research%201989%20-%202002%2FInfobase%2F24cb%2F38f1%2F3b1d&sub=9p1
http://localhost/HFAMI/lpext.dll?f=FifLink&t=document-frame.htm&l=popup&did=FAA%20Research%201989%20-%202002%2FInfobase%2F24cb%2F38f1%2F3b1d&sub=9p2
http://localhost/HFAMI/lpext.dll?f=FifLink&t=document-frame.htm&l=jump&iid=607cc687.1bc10c5d.0.0&nid=36d1#JD_p3v2-4-A
http://localhost/HFAMI/lpext.dll?f=FifLink&t=document-frame.htm&l=popup&did=FAA%20Research%201989%20-%202002%2FInfobase%2F24cb%2F38f1%2F3b1d&sub=11p1
http://localhost/HFAMI/lpext.dll?f=FifLink&t=document-frame.htm&l=popup&did=FAA%20Research%201989%20-%202002%2FInfobase%2F24cb%2F38f1%2F3b1d&sub=11p2
http://localhost/HFAMI/lpext.dll?f=FifLink&t=document-frame.htm&l=popup&did=FAA%20Research%201989%20-%202002%2FInfobase%2F24cb%2F38f1%2F3b1d&sub=11p3
http://localhost/HFAMI/lpext.dll?f=FifLink&t=document-frame.htm&l=popup&did=FAA%20Research%201989%20-%202002%2FInfobase%2F24cb%2F38f1%2F3b1d&sub=11p4
http://localhost/HFAMI/lpext.dll?f=FifLink&t=document-frame.htm&l=popup&did=FAA%20Research%201989%20-%202002%2FInfobase%2F24cb%2F38f1%2F3b1d&sub=11p5

The shortages projected were accompanied by supporting information and arguments that seemed to provide a
rationale for the expected large shortfalls. Inthe report, the projected decline of the population in the 16-24
and 25-34 age groups by the year 2000, a declining pool of potential AMTs coming from the military, alow
retention rate of AMTsin the aviation industry (only 45% of AMT school graduates remain in aviation after 2
years), and other reasons are offered to explain why the supply of AMTs s not expected to keep up with
demand. All of these reasons and rational es focus on the supply of AMT work force into the aviation

industry. However, the FAA report does not offer specific yearly projections of AMT work force supply to
accompany their detailed yearly projections of AMT work force demand. Asaresult, precise yearly shortages
remain unclear.

This study examines the report's projection of AMT work force need. The projections are re-calculated using

much of the original study's methodology but with some variation where the assumptions of the original
projections have been questioned. These variations in assumptions and methodology are described in
Appendix 4. Thisstudy aso offers yearly projections of work force supply using data that was not used in the

working paper study. This study projects supply by using FAA data on estimated active AMTs reported in the
FAA Satistical Yearbooks. The yearly projections of AMT work force supply and demand can be compared
to produce projected yearly shortages or surpluses.

4.2.2 Projected Demand and Supply of AMTs

The projections of AMT demand from Tables 4A-4, 4A-5, and 4A-6 (Appendix 4) are combined with
projections of AMT supply from Tables 4A-8 and 4A-9 (Appendix 4). Projections of AMT shortages can be
calculated by comparing the supply and demand projections. Only where 40% of active AMTs are employed
in aviation and where it is assumed that 14 AMTg/transport category aircraft, 4.2 AMTs/commuter aircraft
and .15 AMTs/genera aviation aircraft are needed do we find that there will be substantial AMT shortages
(see Figure 4.1). However, for circumstances where greater than 40% of active AMTs remain employed in
aviation and where fewer AMTs are needed to maintain each class of aircraft, we do not project shortages
(Figure4.1). In genera, the supply of AMTswill meet the aviation industry's demand.
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Figure4.1 AMT Supply & Demand

Another factor to be considered when projecting future shortagesis the large pool of AMTswho are certified
but who are not employed in aviation. These AMTs could return to aviation employment at some point if
circumstances warrant it. However, it is to the aviation industry's advantage not to draw upon this supply of
AMTs. Itismuch more cost-effective to continue to fill positions with entry-level AMTS, rather than to pay
higher wages to more senior people. The comparatively low wages, nighttime work schedules, and uncertain
job security in the aviation industry create retention problems within the industry, especially for more
experienced and senior workers.
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There may be short-term shortages of entry-level AMTs in the aviation industry, given the cyclical nature of
increase in the number of annually certified AMTs who remain active in aviation maintenance each year (see
Figure 4.2). Short-term shortages in the industry may indeed be the stimuli that AMT schools and prospective
students react to, at least until it becomes difficult for newly trained AMTsto find jobs. The schools then react
by reducing the scope of their programs. Individuals then may also become lessinterested in AMT training

due to a perceived or real lack of jobsin theindustry. Given the nature of the aviation industry, it seemsto be
guite difficult to create any long-term balance between the training of new AMTs and the availability of jobs.

Assuming that the aviation industry istied to the overall economy, in the long-term (more than afew years),
the number of AMTs needed will continue to show cyclical changes as the economy goes through its typical

upturns and downturns.,
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Another trend that may substantially reduce demand for AMTsin the U.S. aviation industry is the movement

of aviation maintenance facilities to foreign countries. As more of these facilities become realities, the growth
in the number of jobs available to AMTstrained in the United States will slow.

The overall conclusion of these analysesisthat AMTs are available to meet today's demand and that future
shortages seem unlikely. There may be short-term shortages of entry-level AMTs as the aviation industry

fluctuates with the economy. However, the massive shortages suggested by the working paper seem unlikely.
For amore detailed look at the demographic portion of this study, see Appendix 4.
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4.3 BARRIERS AND MOTIVATORS TO NONTRADITIONAL CAREER

INVOLVEMENT

In order to prepare effective strategies for meeting the emerging employment needs of the aviation industry,
barriers which inhibit the recruitment and retention of nontraditional populationsinto the AMT work force
must be identified and cataloged. Successful motivators which encourage diversity in aviation work force
populations must also be examined. Ultimately, the federal government and the aviation industry must strive
to ease the barriers and increase the motivators which will stimulate the involvement of nontraditional
populationsin AMT careers.

4.3.1 Review of Previous Research

The research literature and previous studies of nontraditional employees in aviation suggest that there are
many reasons that women and minorities fail to select aviation careers. From an expansive view, these
delimiting factors can be grouped into several general categories: societal and cultural indoctrinations and
expectations; disparity of treatment; individual development; vocational awareness; and real or perceived
discrimination and bias. The summative effect of these variablesis central to an individual's predisposition to
select and his or her ability to survive and prosper in nontraditional careers.

The literature suggests that minorities and women with an interest in nontraditional careers place as much
emphasis on career goals as do white males (Bianchi, 1990; Goldberg & Shiflett, 1981). What, then,
discourages women and minorities from entering white male dominated career field preparation and pursuits?
The literature suggests that there are many barriers limiting or discouraging these individuals from selecting
nontraditional activities. Factors such as the individual's socioeconomic status, the amount and type of
parental encouragement the individual received, the aspirations of peers, and the employment status of their
close friends and family members are afew contributing variables (Carr & Mednick, 1988; Ott et a., 1979).
The literature groups delimiters limiting the entry of women and minorities into traditional white male
occupations into three distinct barrier types: institutional, situational, and dispositional (Denbroeder &
Thomas, 1980; Thomas et al., 1979).

4.3.1.1 Institutional Barriers

Institutional barriers are those delimiters which are intrinsic to white male dominated educational or industrial
organizations into which female or minority integration is desired. Examples of institutional barriers are
admission policies, financial aid policies, institutional regulations and policies, and staff attitudes (Bianchi,
1990; Denbroeder & Thomas, 1980; Thomas et a., 1979). Many educational, industrial, and societal factors
influence and limit career aspirations and success for minorities and women in white male dominated training
or career fields.

4.3.1.1.1 Industrial Bias
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L egidlative mandate has substantially reduced institutional barriers for women and minorities. Federa laws
such asthe Equal Pay Act, the Civil Rights Act, the Equal Employment Opportunity Act, and the Equal Rights
Amendment establish industrial guidelines aimed at integrating minorities and women into historically
underrepresented career fields (Aburdene & Naisbitt, 1992; Biles & Pryatel, 1978). Thus, many institutional
barriers associated with educational and industrial policies have been removed for females and minorities
interested in nontraditional pursuits.

The imposition of Congressional mandate does not assure equal treatment in the work place. The literature
suggests that women and minorities in supervisory positions are viewed by their subordinates less favorably
than white males in those positions, despite the subordinates race or gender (Faludi, 1991; Haccoun, Haccoun,
& Sallay, 1978). Research also indicates that minorities and women generally perceive that they are
discriminated against as a population. However, when these same individuals were asked if they themselves
were discriminated against, they generally indicated that they were not (Crosby, 1984, Eiff, 1989). Many
institutional barriers can and have been successfully addressed and controlled through legislation in order to
equalize vocational opportunities for men and women of all races (Thomas et al., 1979). In the current study,
workers of both genders and various races reported that many industrial barriers, biases, and discriminatory
activities have been controlled or neutralized by legislation or by fear of legal action precipitated by judicial
precedent.

4.3.1.1.2 Educator Bias

Institutional barriers associated with educational organizations have proven formidable to the process of
Integrating equitable numbers of minorities and women into white male dominated career fields. While the
Civil Rights Act and Title IX of the Education Amendments propose to ensure the elimination of bias and
race- and sex-role stereotyping in both employment and career preparation, both overt and covert bias remain
entrenched in our educational institutions (AAUW, 1992; Denbroeder & Thomas, 1980). Unfavorable
comments and behaviors by teachers, counselors, and peers have been shown to be discouraging influences on
women and minority students with nontraditional interests (Bianchi, 1990; Eko & Brown, 1981). Legidative
mandate has neutralized most overt forms of discrimination in educational institutional admissions, financial
aid, and regulations policies (Orr, 1983). However, successful remediation of biases associated with staff
attitudes and actions has not been realized. The influences of teacher, counselor, and textbook biases on
minority and female students still pervade our educational institutions (AAUW, 1992; Cronenwett, 1983).

Teachers and counselors consciously and/or unconsciously convey bias to students by “sending verbal and non-
verbal messages to students" discouraging the selection of a nontraditional career field (Cronenwett, 1983;
Stitt, 1988). Since counseling experiences seem to influence career decision-making in young people,
counselors must question the quality and equity of the service they provide (Sauter, Siedl, & Karbon, 1980).
The literature shows that counselors hold sex-and race-stereotypical attitudes and often show disapproval
toward students with an interest in nontraditional or, asthey perceiveit, "deviant”" program or career interests
(Bianchi, 1990; Ott et a., 1979). Most agree that counselor bias and awareness level are important variables

in the pursuit of an equitable counseling experience (Sauter et al., 1980). Most also agree that counsel ors need
to reduce their open and subtle biases in an effort to facilitate equity in educational programs and career
pursuits (Lewiset a., 1976; Sttt & Stitt, 1990).



The literature implies that counselors are "agents of conformity, rather than vehicles of change”" (Hawley,
1972; Stitt, 1988). Research indicates that counselors tend to suggest only traditional options to undecided
students and discourage nontraditional interests. Teachersin areas like technology are somewhat reluctant to
include nontraditional studentsin their courses. While these influences may be presented most subtly, they
can effectively discourage nontraditional choice among underrepresented populations (Harrison, 1980).
Attitudes among educators toward the suitability of vocational courses for various individuals were
demonstrated to be associated with the educator's sex and educational level, but not their race or teaching
longevity (Handley & Walker, 1978). Male teachers were more influential than female teachersin female
students decisions to select nontraditional courses and careers. Female teachers tended to encourage female
students to maintain a traditional educational and career interests. White educators, both male and female, are
more biased regarding nontraditional work preferences of men and women than are black educators (AAUW,
1992; Handley & Walker, 1978).

Educational institutional barriers must be changed from within. The key to implementing such changesis the
teacher (Farris, 1980). Research indicates that teachers exhibit differential treatment of students according to
the student's race and gender (AAUW, 1992; Ott et al., 1979). It is suggested that this treatment disparity
occurs because teachers ascribe different characteristics to gender and race and prefer certain types of behavior
in members of certain populations (Ott et al., 1979; Stitt, 1988). While teaching faculty have not been
implicated as directly influencing traditional choicesin students majors, they seem to have an indirect
influence through classroom experiences (Bianchi, 1990; Carr & Mednick, 1988; O'Donnell & Andersen,
1978). Teachers and counselors disclose that they do not encourage or discourage students' consideration of
nontraditional career interests. They do indicate, however, that when a student indicates a nontraditional
interest they "probe" to insure that the student'sinterest is genuine. This"probing" could discourage many
students from pursuing nontraditional interests (Lewis et al., 1976; Stitt, 1988).

4.3.1.1.3 Educational Material Bias

While teachers and counselors may covertly convey bias, there are many overt forms of biasin the
educational environment. Chief among these influences are instructional language and textbook bias. Subtle
forms of racist or sexist language significantly affect students social perceptions. (Briere & Lanktree, 1983;
Stitt, 1988). The use of guidance materials (Eiff, 1989; Rohfeld, 1977) and textbooks which project overt or
covert sex- or race-stereotyping or utilize r