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T he safe and efficient operation 
of a given rail transit system 
is, to a great extent, deter-

mined by the proficiency of personnel 
assigned to the operations control cen-
ter (0CC). If a transit agency is fortu-
nate enough to hire experienced per-
sonnel, as was the case in San Diego 
when the trolley began operations, 
many of the problems associated with 
inadequate job performance can be 
avoided. Even with experienced per-
sonnel, though, changes in assign-
ments may be necessary as a direct 
result of performance deficiencies. 
When the management of San Diego 
Trolley evaluated its own situation, 
with more recently hired employees 
being considered for promotion to 
train controller, it was soon found that 
promotion was based, in large part, on 
demonstrated ability in lower classi-
fications (e.g., train operator). The de-
sire to avoid misjudging candidates, 
coupled with the results of extensive 
research on job demands of the con- 

troller position, caused San Diego 
Trolley to evaluate its promotion and 
hiring practices, and to develop appro-
priate enhancements to the existing 
process. Because certain parallels 
could be drawn between train control-
lers (or dispatchers) and air traffic con-
trollers, the Federal Aviation Admin-
istration selection process was used to 
develop revised hiring and promotion 
practices. Various tests designed for 
general personnel selection were eval-
uated. The end result is an extensive 
battery of psychological and general 
aptitude tests that allows the manage-
ment team to evaluate a candidate 
thoroughly against specified job-
related elements and personality traits 
that have been found to be present in 
successful train controllers. These en-
hancements have proven to be ex-
tremely effective, and have resulted in 
the selection of higher-quality candi-
dates for certain safety-critical posi-
tions. 

San Diego Trolley, Inc., P.O. Box 121544, San Diego, Calif. 92112. 
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THE METROPOLITAN TRANSIT DEVELOPMENT BOARD (MTDB) 
has overall responsibility for planning, designing, and constructing mass 
transit guideways in the San Diego metropolitan area. In 1980 the MTDB 
created San Diego Trolley, Inc. (SDTI), as a wholly owned subsidiary to 
operate and maintain the light rail transit (LRT) system that was then under 
construction and scheduled to begin revenue service in July of the following 
year. 

The initial line, extending 16 mi from downtown San Diego to the Mexi-
can border at San Ysidro, opened on July 26, 1981. This line, which has been 
characterized as a basic yet functional system (incorporating only proven 
technology and off-the-shelf equipment), proved extremely successful. 

When service was first initiated, the trolleys operated from 6 a.m. to 8 
p.m.; peak-time headways were 20 min. The average daily ridership was 
approximately 11,000 passengers. 

Within a few years, the operating hours extended from 5 a.m. to 1 a.m., the 
frequency of service had been increased to every 15 miii throughout most of 
the day, and average daily ridership had exceeded 20,000 passengers. 

The success of the initial 16-mi line accelerated plans to expand the system 
with a 4.5-mi extension to Southeast San Diego. This new line opened on 
March 23, 1986. The combined system currently carries approximately 
28,000 passengers per day and continues to experience the success it has 
enjoyed since the first line opened in 1981. 

BACKGROUND 

The trolley's principal management personnel were hired in November and 
December 1980, just seven months before the scheduled beginning of reve-
nue service. Because SDTI was not part of an existing functional entity, the 
entire operating and maintenance staff had to be hired and trained in this brief 
period. This situation, although initially perceived as a significant problem, 
ultimately was considered to have contributed to the successful start-up of the 
system. 

Because there was no real break-in period during which new hires could 
learn the ropes, considerable emphasis was placed on hiring only experienced 
personnel. This was considered essential for all key line supervision and 
controller (dispatch) positions. Accordingly, management solicited rdsumds 
and applications from other rail transit agencies and local railroads (e.g., the 
Santa Fe and the Southern Pacific). 

This effort resulted in the hiring of a team of 12 key first-line supervisors, 
who had a combined total experience level exceeding a century. It was the 
depth of this initial group of employees that allowed the generation of 
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successful training programs and that resulted in the development of substan-
tive regulations and procedures for newly hired personnel in the hourly 
classifications. 

INITIAL EXPERIENCE 

The initial organizational chart was simple; it called for a manager of 
transportation, a layer of 12 midlevel supervisory personnel, and 17 train 
operators. The result of this bare-bones structure was often that employees 
performed multiple functions in areas that were beyond the normal scope of 
responsibilities on the regular supervisory level. The group was frequently 
called on to provide assistance in training, safety, marketing, special events, 
and operations planning and scheduling. Although complicated, the arrange-
ment worked very well. 

The trolley's immediate success was, to a great extent, the direct result of 
the proficiency of the operating staff and its ability to handle the myriad 
operating problems that routinely occur on rail transit systems. This level of 
experience, along with a simple and straightforward approach to developing 
the system, produced an operating environment that suffered few, if any, 
setbacks. 

THE MATURING SYSTEM 

The success of the San Diego Trolley took the form of widespread acceptance 
from the communities it served and from tourists who used the system for 
special-purpose trips. All this translated into increased ridership, which 
reached 18,000 to 20,000 passengers per day several years after the line 
opened. These ridership levels caused SDTI to extend the 15-min headway 
and the hours of service (to a point at which the service day stretched from 5 
a.m. to 1 a.m.). Because of this, the operating staff more than doubled in size, 
from 29 employees in 1981 to 65 employees in 1987. The expansion included 
supervisory as well as train operator positions. 

The midlevel supervisory positions (controllers and supervisors) were the 
most signiñcantly affected. While monitoring the initial group of supervisory 
personnel as they carried out their assigned responsibilities, upper manage-
ment observed that some employees could function adequately in line super-
visor positions but not in the more stressful environment of the control center. 
This situation caused SDTI to examine the middle management structure and 
to attempt to determine how best to evaluate candidates for supervisory 
positions—both within the control center environment and on assignments on 
various line segments. 
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Consequently, SDTI conducted an internal evaluation to determine 
whether it was necessary to modify the training or selection process to 
compensate for the perceived shortfalls in the maturing system. This evalua-
tion produced the following conclusions: 

The original, experienced personnel were being promoted or otherwise 
moved to positions with expanded responsibilities. 

The dual qualification as controller/supervisor that was essential to 
maintain flexibility when the staff was small could not be expected to address 
adequately the needs of the organization as it expanded. 

Employees hired after start-up, lacking the experience level of the initial 
staff, appeared to be adequate in the category of field supervision, but only 
marginal when called on to qualify in the controller category. 

Within the transit field in general, most promotions are made solely on 
the basis of either seniority or acceptable performance in entry-level posi-
tions. SDTI appeared to be following this practice. 

Internal training programs for midlevel positions seemed to be adequate 
for minimum qualification within the various categories. 

The central control environment, with the attendant restrictions on 
movement and the stressful nature of the work, appeared to generate unusual 
anxiety that translated to performance difficulties on the part of personnel 
assigned there. 

On completion of this initial evaluation of the status of certain midlevel 
supervisory positions, it became quite clear that SDTI would have to realign 
the job classifications. It was also obvious that the company would have to 
undertake a more in-depth analysis of the unique characteristics of the 
controller position and develop a selection process that was more expansive 
than the rudimentary process that had been used heretofore. 

THE FOLLOW-UP EVALUATION 

The initial part of this process involved a simple review of the position of 
controller and the identification of a number of conditions that an employee 
experiences in the classification. There was also a cursory review of charac-
teristics that were considered essential to effective functioning within the 
controller category. 
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Conditions Experienced Within the 
Classification 

By interviewing existing personnel, SDTI management was able to identify a 
number of conditions frequently experienced by controllers. The effort 
focused primarily on those conditions experienced most often. The list 
included the following: 

High stress, 
Psychological strain, 
Occasional boredom, 
Restricted working environment, 
Ability to handle multiple tasks simultaneously, and 
Ability to accept constructive criticism. 

Several of these elements were identified by scientists from the Institute for 
Social Research at the University of Michigan, who have performed exten-
sive research on job demands as well as on worker health and occupational 
differences. During this research, they analyzed data (including variables 
related to demography, personality, stress, psychological strains, and health-
related behaviors) from a broad spectrum of occupations. 

These researchers concluded that there was some correlation between 
railroad "dispatchers" and air traffic controllers, as they both were involved 
in "monitoring and dispatching of major conveyances in the nation's trans-
portation system." Train dispatchers reported "greater workloads, more work 
than was preferred, more responsibilities, more boredom, and more require-
ments to concentrate than was otherwise felt acceptable" (1). 

Characteristics for Successful 
Performance 

SDTI functions according to a rigid policy of adherence to rules and regula-
tions. Because successful performance within the controller classification 
requires that individuals possess strong leadership qualities, the following 
characteristics were identified as being desirable among controllers: 

A high stress threshold, 
An ability to function within a controlled environment, 
A somewhat dominant and assertive personality, 
An ability to think abstractly, 
A well-organized and methodical nature, and 



528 	LIGHT RAIL. Tiw.jsrr NEw SYSTEM SUCCESSES 

Self-assurance and a strong ability to exercise control. 

These characteristics represent elements that were identified in existing 
employees in the controller classification. 

Further Evaluations and Conclusions 

Because of the correlation between the controller position and air traffic 
controllers, SDTI contacted the Federal Aviation Administration (FAA) and 
asked for reference material that could be helpful in gaining insight into the 
selection process of air traffic controller (ATC) candidates. In response, SDTI 
received numerous documents on studies and evaluations that had been done 
over the years (2). 

In conjunction with this effort, SDTI requested assistance from a local 
psychological testing service that provided employers with a wide range of 
tests to screen personnel for specific positions. Their work included on-site 
observation of personnel within the controller position and interviews with 
successful employees, as well as consultation with management. 

After reviewing the available material, evaluating the existing SDTI 
screening procedures, and consulting with principals in the psychological 
testing service, SDTI determined that it would be desirable to administer a 
battery of tests to controller applicants. This was considered essential if 
candidates were to be evaluated on a wide range of elements important to the 
position. 

ENHANCED SELECTION PROCESS 

The exams were selected on the basis of their successful use within the FAA 
for ATC candidates, their inclusion in SDTI's existing procedures involving 
psychological testing, or their ability to predict which candidates possessed 
generally high aptitude and reasoning powers. 

Tests of Adult Basic Education 

The local psychological testing service spent considerable time evaluating the 
controller position by reviewing routine material that controllers are required 
to read, comprehend, and act on. Also noted during this process was the level 
of written expression that was required as well as language mechanics that 
were needed to function at an efficient level. 

The Tests of Adult Basic Education (TABE) is a widely used survey that 
measures overall achievement in reading, mathematics, and language me-
chanics. The reading ability is grade-normed and related to the minimum 
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level of reading expertise required to understand the variety of material to 
which a controller is exposed. Use of this test was considered essential to 
avoid the adverse experience mentioned previously (when employees were 
promoted strictly on the basis of their performance in lower classifications or 
seniority). 

Minnesota Multiphasic Personality 
Inventory 

SDTI had previously incorporated the Minnesota Multiphasic Personality 
Inventory (M1VIPI) test as a prescreening tool to identify certain character 
traits that appeared to present potential problems based on known characteris-
tics of the controller position. This test identifies elements that represent 
maladjustments or negative characteristics. It is therefore considered to be an 
"exclusionary" test by determining elements that tend to disqualify persons 
from the intended position. 

The MtvIPI is an extensive psychological test widely considered to be the 
most reliable, valid, and defensible test on the market today. Use of such 
personality tests for personnel screening dates back to 1920 when draftees 
were given the test to identify those who were psychologically unfit for 
military service. The use of the MMPI later involved research to detect 
possible psychological problems among candidates for pilot training or other 
specialized classifications, including submarine school. 

The sophisticated scoring and rapid interpretation yields over 100 psycho-
logical scales that test for the following: 

The presence of severe emotional disturbance, including schizoid per-
sonality, manic depressive psychosis, paranoia, or other evidence of emo-
tional instability; 

Neurosis of an incapacitating magnitude, including overly immature 
individuals with excessive impulsivity; 

Charactemlogical or personality disorders involving antisocial charac-
teristics and addiction potential; and 

Other traits that include openness to evaluation, social facility, and stress 
tolerance. 

Also highlighted by the MMPI test are a number of content themes that 
indicate various tendencies that may be expected from the candidate being 
tested: 

May be overly sensitive in interpersonal relationships. 
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May have problems with passivity and lack of assertiveness. 
May have low self-esteem. 
May be overly self-centered. 
May be intolerant of the views of others. 
May be mistrustful of others. 
May be overly rigid and inflexible in his (her) thinking. 
May show some discomfort in social situations. 
May have feelings of alienation. 
May harbor hostility towards others. 
May have temper-control problems. 
May not deal effectively with anger if provoked. 
May have antisocial attitudes. 
May have attitudes that run counter to societal norms. 
May have some unconventional beliefs or attitudes. 
May show irresponsible attitudes. 
May sometimes disregard rules when it suits him (her). 
May have problems with authority. 
May tend to question supervisozy decisions. 
May be experiencing family discord that interferes with his (her) 

functioning. 
May be prone to feeling anxious. 
May show low energy or lack of enthusiasm. 
May have problems with somatic distress. 
May be overly sensitive to criticism. 
May show some disregard for the feeling of others. 
May show a pattern of narrow interests. 
May be inappropriately aggressive. 
May have a cynical attitude toward life. 

The ability to score this test and report findings on a low-cost basis for 
industry is the result of years of work on the part of James H. Butcher of the 
University of Minnesota (3, 4). Until he summarized the scoring of the 
MJvIPI test, it required substantial high-cost evaluation on the part of trained 
professionals in the field of psychiatry. 

Sixteen Personality Factors Test 

In reviewing material from the FAA, SDTI found that the 16 Personality 
Factors Test (16PF) was administered to all ATC candidates as part of an 
effort to expand the battery of tests and to identify personality characteristics 
not otherwise measured. 

Because the M1vIPI test is considered exclusionary, it was determined that 
a test containing inclusionary factors was important to provide balance to the 
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process. The 16PF is just such a test. It is an objectively scorable question-
naire devised by psychologists to provide the most complete coverage of 
personality in a brief time frame. The test was designed for persons age 16 
and above. The grading level is appropriate for individuals whose educational 
level is equivalent to that of the normal high school student. 

The inclusionary aspect provides the evaluator with positive personality 
traits that are considered desirable in the classification for which the candi-
date is applying. The evaluators must then compare the applicant's identified 
personality traits against those required of the position being sought. 

This test highlights personality factors that show whether a person is 
(among other things) concrete-thinking, tough-minded, self-reliant, shrewd, 
dominant, and emotionally stable (see Table 1). 

How Candidates Are Rated 

Once the full battery of three tests has been given to a prospective candidate, 
a representative from the psychological testing firm scores each test and then 
interviews each candidate. On the basis of all aspects of the testing and 
interview, each candidate is rated on a scale from A through F. 

A candidate rating an A is considered an overall excellent prospect, 
whereas a person generating an F is considered to have failed the evaluation 
process. Applicants receiving scores of A through C are usually considered 
serious candidates and customarily are hired or promoted. Candidates rating 
below C are usually considered undesirable unless they are existing em-
ployees and have demonstrated certain capabilities in higher levels. 

CONCLUSIONS 

SDTI's experience with incorporating a battery of tests to enhance the 
selection process of control center personnel has been positive. This process 
appears to have led to the selection of employees who are efficient and well-
adjusted in the controller position. 

Based on this experience and that of the FAA, transit agencies should give 
serious consideration to incorporating various combinations of tests to ex-
pand or enhance the selection process of control center personnel. By incor-
porating a series of tests, transit agencies can expect the following: 

Psychological and general aptitude tests will have to be evaluated to 
determine their validity and to ensure that they are nondiscriminatory; 

Local collective bargaining agreements will have to be reviewed to 
determine if they prohibit use of such tests for hiring or promoting; 



TABLE 1 PRIMARY SOURCE TRAiTS COVERED BY 16PF TEST 

High Stun Score Description 
Factor 	Low Sten Score Description (1-3) (8-10) 

A 	Cool, reserved, impersonal, 
detached, formal, aloof; 
sizothyinia 

B 	Concrete-thinking, less 
intelligent; lower scholastic 
mental capacity 

C 	Affected by feelings, emotionally 
less stable, easily annoyed; 
lower ego strength 

E 	Submissive, humble, mild, easily 
led, accommodating; 
submissiveness 

F 	Sober, restrained, prudent, 
taciturn, serious; desurgency 

o 	Expedient, disregards rules, self- 
indulgent; weaker superego 
strength 

H 	Shy, threat-sensitive, timid, 
hesitant, intimidated; threctia 

I 	Tough-minded, self-reliant, no- 
nonsense, rough, realistic; harria 

L 	Trusting, accepting conditions, 
easy to get on with; alaxia 

M 	Practical, concerned with 
"down-to-earth" issues, steady; 
praxemia 

N 	Forthright, unpretentious, open, 
genuine, artless; artlessness 

O Self-assured, secure, feels free of 
guilt, untroubled, self-satisfied; 
untroubled adequacy 

Q1 Conservative, respecting 
traditional ideas; conservatism 
of temperament 

Q2  Group-oriented, a "joiner" and 
sound follower, listens to others; 
group adherence 

Q3  Undisciplined self-conflict, lax, 
careless of social rules; low 
integration 

Q4 Relaxed, tranquil, composed, has 
low drive, unfrustrated; low 
ergic tension 

Warm, outgoing, kindly, 
easygoing, participating, likes 
people; affectothymia 

Abstract-thinking, more 
intelligent, bright, higher 
scholastic mental capacity 

Emotionally stable, mature, faces 
reality, calm; higher ego 
strength 

Dominant, assertive, aggressive, 
stubborn, competitive, bossy; 
dominance 

Enthusiastic, spontaneous, 
heedless, expressive, cheerful; 
surgency 

Conscientious, conforming, 
moralistic, staid, rule-bound; 
stronger superego strength 

Bold, venturesome, uninhibited, 
can take stress; parmia 

Tender-minded, sensitive, 
overprotected, intuitive, refined; 
premsia 

Suspicious, hard to fool, 
distrustful, skeptical; protension 

Imaginative, absent-minded, 
absorbed in thought, 
impractical; autia 

Shrewd, polished, socially aware, 
diplomatic, calculating; 
shrewdness 

Apprehensive, self-blaming, 
guilt-prone insecure, worrying; 
guilt proness 

Experimenting, liberal, critical, 
open to change; radicalism 

Self-sufficient, resourceful, 
prefers own decisions; self-
sufficiency 

Following self-image, socially 
precise, compulsive; high sell-
concept control 

Tense, frustrated, overwrought, 
has high drive; high ergic 
tension 

Nom: Terms in bold type are the technical names for the factors and are explained more fully 
in the handbook. 
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Slightly higher costs can be expected for administering and scoring the 
tests; 

The selection of candidate personnel will be somewhat more complex 
and, thus, more time-consuming; 

Selected personnel for key positions will be more likely to qualify and 
become proficient in a control center environment; and 

Employees will be better adjusted to the unique environment within a 
control center and less likely to develop or display negative personality traits 
that are counter to an efficient operation. 
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