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ABSTRACT

The subject of this study was the development of standards
for the assessmenc of emotional instability in applicants for
nuclear facility positicns. The investigation covered all
positions associated with a nuclear facility. Key findings
were that emotional instability is a multi-dimensional con-
cept: no single instrument by itself is capable of measuring
emotional instability; few studies have been conducted in a
ruclear setting aimed at determining the predictive validity
of various selection instruments with respect to emotional
stability; and standard criteria for evaluating instruments
require careful consideration of psychometric principles and
legal »nsiderations. Conclusions reached in this investiga-
tion f.cused on the ingredients of an integrated selection
system .acluding the use of personality tests, situational
simulat ions, and the clinical interview; the need for profes-
sional standards to ensure quality control; the need for a
uniform selection system as organizations vary considerably
in terms of instruments presently used; and the need for an
on-the-job behavioral observation program. In terms of key
recommendations, the selection system would vary as a func-
tion of the demands of the position, and thc dearee and fre-
quency of access to vital or protected areas in the facility
associated with the position. Mor: specifically, for posi-
tions of co'.siderable on-the-job stress, the selection system
would include the Minnesota Multiphasic Personality Inven-
tory, the Sixteen Personalit; Factor Questionnaire, the clin-
ical interview, and, in the case of some positions, situa-
tional simulations. For other positions, because of a lack
of on-the-job related stress, and )imited access to vital or
protecteu areas, no screening for emotional instability would
be necessary. When situational simulations are to be includ-
ed for a given position, these .nstruments would need to be
specifically tailored to the given position. Research needs
to be conducted on the predictive validity of the aforemen-
tioned instruments, as well as others available, within a
nuclear facility setting.
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EXECUTIVE SUMMARY

Purpose: The purposes of the investigation were to define
those aspects of emotionally unstable behavior, potentially
demonstrable by security guards, which would pose risxks to
nuclear facilities; to establish and define standard criteria
for the evaluation of selection techniques which purportedly
predict emotionally unstable behaviors expressed on the job:
using the standard criteria, to evaluate selection techniques
in terms of the degree to which they satisfy the standard
criteria; and to determine the degree to which these selec-
tion techniques would have applicability to other positions
(beyond security positions) within nuclear facilities.

Procedure: The first step in the investigation was a careful
examination of the demands associated with the jobs of secu-
rity guard and security supervisor within a nuclear facil-
ity. Visits were made to nuclear sites where interviews were
conducted with job incumbents, superiors, and nonsecurity
management personnel. The data gathered through the on-site
visits and through other source material were analyzed to
produce a iob analysis report detailing the demands of the
security guard and supervisor positions. Particular
attention during this phase was directed toward identifying
behavioral on-the-job indices of emotional instability. The
second major step was the condu.ting of a literature review
which examined the merits of various instruments with respect
to measuring emotional instability. Instruments reviewed in-
cluded personality tests, physiological stress measures, sit-
uational simulations, weighted application blanks, selectior
interviews, clinical interviews, background and reference
checks, life-change scales, and a unique instrument poten-
tially applicable to our objectives. Tentative standard cri-
teria were daveloped, on which basis the various instruments
were evaluated. The third major step was the convening of an
expert panel consisting of persons with special expertise in
psychometrics, clinical psychology, industrial psychology,
physiological psyvchology, counseling psychology, psychiatry,
and law. All panel members had considerable knowledge of the
nuclear industry, and perspectives ranged from full-time em-
ployment in private nuclear organizations, government nuclear
installations, and consultants to nuclear organizations. The
mission of the panel was to provide major inputs into the re=-
definition of the standard criteria, and such refinement was
accomplished. The fourth major step was the re-evaluation of
the instruments in terms of the extent to which each instru-
ment satisfied the final standard criteria. The fifth major
step was the selecti’n of instruments which most satisfied
the standard criteria for the prediction of emotional insta-
bility for applicants for positions within nuclear facili-
ties. The sixth major step was' the determination of future
research needs.



Findings: Emotional instability is a multi-dimensional con-
cept, consisting of a number of independent behavioral in-
dices. No single instrument, by itself, is capable of mea-
suring this multi-dimensional concept. There has been a
paucity of research studies which have directly examined the
predictive validity of instruments for measuring emotional
instability as expressed behaviorally in terms of nuclear
facility positions. Certain personality measures, because of
existing research pertaining to their ability to measure the
construct of emotional stability, are regarded as key ingre-
dients of a selection system. Situational simulations, be-
cause of their ability to measure actual on-the-job beha-
viors, add additional data to a well-integrated selection
system. The clinical interview provides the final linkage in
the system by integrating various sources of data pertaining
to the applicant. In terms of variations in the selection
system, the combinations of recommended instruments to be
used for different positions would vary somewhat on the basis
of the following factors: 1) differences in the nature of
job demands, and 2) different degrees of access to vital or
protected areas. Standards developed which are applicable to
individual instruments include major consideration of: 1) The
psychcmetric elements of reliability and validity: 2) Compli=-
ance with legal issues, labor relations, and Uniform Guide-
lines on Employee Selection Procedures; 3) Personal effects
on applicants; 4) Reevaluation considerations; and 5) Suscep-
tibility to faking. Standards developed which are indepen-
dent of individual instruments and should apply to all in-
struments, as well as to the total seleccion procedure, in-
clude: 1) Training and qualifications of administrators;

2) Confidentiality considerations; 3] Subsequent evaluation
of applicants; and 4) Other concerns in regard to applicants.

Conclusions: A selection system us.ng several different se-
Tection techniques is necessary. This selaction system needs
to incorporate traditional personality testing, plus, in the
case of certain positions, +the use of situational simula-
tions, supported by the carefully conducted c¢linical inter-
view. To ensure guality control, it is essential that pro-
fessional standards be developed, which would serve to guard
against the mis-application of such measurement strategies.
Presen* Ly, based on the review conducted as part of this
investijation, nuclear facilities vary considerably in the
selection systems used, and this speaks to the need for a
uni form selection system. Very few organizations have in
place the integrated selection system which is advocated in
this document. To produce a more complete system, attention
should be directed toward developing and implenenting
on-the-job behavioral observation programs to supplement in-
formation obtained during the hiring process. With respect
to grievances or legal ramifications pertaining to selection
systems, there are two major considerations. These center




around the actual selection instruments used, and the credi-
bility of the professionals who are invoulved in the process.
Please refer to Chapter 7 for a discussion of instrument
standards and to Chapter 10 for standards of professionals.

Recommendations: The selection system for pcsitions associ-
ated with considerable on-the~job stress should incorporate
*he use of the following instruments: the Minnesota Multi-
phasic Personality Inventory, the Sixteen Personality Factor
Questionnaire, situational simulations (where appropriate)
and the clinical interview. Selection system elements for
less stress-oriented positions (as defined by position de-
mands and access to protected or vital areas) would not be as
full-scala:; and, for some positions, no screening for emo-
tional instability would be necessary. Professional stand-
ards should be implemented to ensure that professionals are
qualified for carrying out these measurement practices within
a nuclear setting, and for providing guidance to the user or-
ganization. An appellate process should be in ;lace to allow
for redress by the unsuccessful applicant. Data pertaining
to successful applicants, who evidence some signs of emotion-
al instability, may be made available to the prospective sup-
ervisor as part of an on-going behavioral observation pro-
gram. Developmental recommendatons, at the request of the
unsuccessful applicant, should be made available to him/her.
Finally, research needs to be conducted to further dete . mine
the predictive validity of instrumeats for the prediction of
emotional instability ipr nuclear facility positions.



2. INTRODUCTION

21 Objective

On September 13, 1979, the U.S. Nuclear Regulatory Commission
awarded a contract to Assessment Designs, Inc. (ADI) to con-
duct a technical study focusing on the development of stan-
dards for psychological assessment of nuclear facility secu-
rity personnel. The primary objectives of this investigation
were: (1) to define those aspects of emotionally unstable
behavior which would pose risks to nuclear facilities:; (2) to
establish and define standard criteria for the evaluation of
selection techniques under consideration; and 3) to identify
and critique psychological tests and other evaluation tech-
niques which would potentially detect these risk factors in
security personnel jocb applicants. On December 14, 1979, the
contract was extended to incorporate all positiors within a
nuclear facility.

There are several purposes for investigating and implementing
optimal selection procedures. These include:

® To protect against the threat of a catastrophic
nuclear accident which would endanger society as a
wheole.

® To devise methods to accurately measure and predict an
applicant's ability to tolerate monotonous tasks, yet
remain vigilant enough to satisfy job responsibili-
ties both in terms of conducting routine tasks as well
as effectively responding to crisis situations.

® To ensure that applicant are able to cope with the
stresses of the job in both normal and emergency
situations so that they will not be subject to
personal effects, such as physical and/or emotional
problems stemming from overreactivity to job demands.

® To ensure the preservation of reliable power sources.

@ To preserve the proper image of individual nuclear
facilities.

® To reduce the effects of employee turnuver on both
nuclear facilities and individual employees involved.

@ To protect the large capital investments in nuclear
facility equipment made by specific organizations.

2.2 Scope and Limitations

This study represented both an attempt to develop standard
criteria for evaluation of selection instruments, as well as
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an examination of “he potential applicability of specific in-
struments on the basis of adherence to these criteria. Our
objective was initially limited to procedures relating to
screening for the presence of emotional instability indices
in ‘~lection procedures for the specific positions of nuclear
security guard and security supervisor, and was later extend-
ed to all positions.

It must be recognized that no system which attempts to detect
and predict a human trait as complex as emotional instability
will be totally accurate. Thus, the selection system recom-
mendations included in this repcrt cannot be expected to
screen out all unstable or potentially unstable applicants.
Our efforts have be :n directed toward developing a system as
efficient and accurate as possible, which would significancly
improve upon testing systems, as well as provide for more
uniformity in nuclear facility selection procedures through-
out the country. This project reflects a keen appreciation
of the need to screen out esmotiunally unstable persons bal-

anced against ccncerns of inappropriately labeling an indivi-
dual as emotionally unstable.

2.2.1 Position Delineations for Security Fersonnel

At various nuclear facilities the formal position title of
security guard is used to refar to different, but similar,
jobs. Tharefore, the following job titles will be used when
referring to security employees. This distinction is based

upon whether or rot the security emplcyee supervises other
employees.

JOB TITLZE JOB DLSCRIPTION

Security Guard A security emplcye2 who does
not supervise other security
employees.

Security Supervisor A security employee who does
supervise other security em-
plovees.

Security Personnel All security employees, both

guards and supervisors.

One point of clarification should be made:

@ This document does not differentiate between armed and un-
armed security employ=es (security guards and security
watchmen, respectively). It is the opinion of the authors

that applicants for both types of positions be scre=ned
for emotional instability.
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2.2.2 Supplemental Information Relative to the Objective

Since little research has addressed the specific occupation

of nuclear security personnel, we investigated data relating
to selection procedures for similar occupational groups as a
preliminary aid in comprising our report. This information

is contained in Appendix C (Relevant Research).

2.2.3 Data Limitations

The information contained in the Job Analysis completed for
this contract (see Appendix A) was primarily obtained through
field work, while the majority of the individual instrument
reviews was based upon a literature review. A great deal of
telephone contact with resource persons was conducted to
clarify and update these data as much as possible. It was
our conclusion that there was a paucity of criterion-related
validity studies on the instruments reviewed, and thus it was
difficult at times to distinguish among the instruments based
on available criterion-related v.lidity st .dies.* This limi-
tation is reflected in Chapter 6. (Reviews of Measurement
Techniques/Instruments).

2.3 Informaticnal Sources

The information used in the compilation of this documen%: was
gathered from a variety of sources, including:

® Government Documents

@ Dissertation Abstracts International
® Unpublished manuscripts

® Medical books and journals

® Psychological books and journals

® Journal Supplement Abstract Se.vice of the American
Psychological Association

e Psychological test publishers

® Legal publications

* See Chapter 7 for information regarding the criticality of

criterion-related validity studie: for the validation of
selection instruments. Chanter 10 also addresses this
issue in .erms of research needed.
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The Equal Employment Opportunity Commission (EEOC)
publications

Personal communications with interdisciplinary ex-
perts with experience related to the nuclear in-
dustry.

Persona’ visits to, and communications with, nuclear
facilities locatad in the United States and Canada

Personal visi~ to the National Security Agency
Personal visit to the Defense Nuclear Agency

Personal visit to the Naticnal Aerconautics and Space
Administration (NASA)

Communications with private security guard agencies
Personal visits to professicnal individuals/organiza-
tions (such as private consulting psychologists and
psychiatrists) who currently conduct screening pro-
cedures for nuclear facilities.

Communications with other Federal Agencies such as
the Federal Aviation Administration.

Communications with law enforcement organizations.



3. METHOD

3.1 Overview of Approach

There were several phases and a number of activities included
in the development of this document. The following list of
basic procedural steps was initiated subseguent to coatract

award:

(a)

(b)

(e)

(d)

(e)

()

(g)

(h)

(1)

(3)

(k)

(1)
(m)

Introductory meetings with NRC officials to
establish formal objectives.

On-site visits to nuclear facilities to gather in-
formation pertaining to the Job Analysis of Nuclear
Security Personnel (see Appendix A).

Establishment of working definition of "emotional
instability" in terms of behaviors/behavioral pat-
terns that would pose risks to nvclear facilitlies.

Establishment of measurement and other additional
relevant considerations %o be used in evaluating the
relative merit of individual instruments.

Review of selection procedure data available on
other occupational groups with similar risk factors.

Review of Governmental agency regulations applicable
to security personnel selection.

Review of potential individual selection instruments
by generic categories.

Panel meeting of interdisciplinary experts (see
Appendix B) held at Assessment Designs, Inc.
offices, for puirpose of gathering input to be used
in development of standard criteria for instrument
evaluation.

Formal establishment of standard criteria for in-
strument evaluation and cconsideration.

Recommendation of combination selection procedures
for nuclear security personnel, based on instrument
reviewvs and other pertinent issues (see Chapter 8).

Detei- i .tion of applicability of selection proce-
dures to other positions within a nuclear facility
(see Chapter 9).

Recommendatons f£.. further resczarch.

Discussion of additiona. considerations pertinent to
task objectives.



3.2 Dimensions of Emotional Instability

The primary justification :or the inclusion of psychological
assessment technigques as part of a nuclear personnel selec-
tion procedure is to screen out those applicants who appear
to be emotionally unstable. There are a number of difficul-
ties in determining the appropriate psychological assessment
techniques. These are:

® Emotional instability is a hypothetical construct
which implies that it is abstract and not directly
observable.

@ There are numerous elements and behavioral tendencies
which might lead a professional to evaluate an indi-
vidual as being emotionally unstable.

e BEmotional instability may be manifested by an individ-
ual in certain contexts or situations and not in
others; thus, it is difficult to make a general
statement regarding a person's level of emotional
stability.

Due to the points just mentioned, it was necessary as an ini-
tial step in our project, to devise a working definition of
emotional instability that would minimize some of these dif-
ficulties. Our approach involved the following elements:

(1) The term "emotional instability"” was broken down into a
number of dimensions reflective of specific kinds of emotion-
al difficulties; (2) Using job analysis information pertain-
ing to the security positions, we attempted to further define
the dimensions in terms of behaviors and behavioral patterns
that would pose risks to the safety and security of nuclear
facilities; (3) We classified our dimensions into two main
categories: a) those traits and behavioral tendencies indica-
tive of individuals who behav2 inappropriately regardless of
the specific situation®*, and b) those traits and behavioral
tandencies exhibited by persons who normally behave appro-
priately but tend to react inappropriately to stressful or
emergency situations.

* Although our dimensions are defined in behavioral terms,
these dimensions would be generally comparable to clinical
syndromes such as personality disorders and various types
of psychopathology.
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The following sub-section lists the dimensions of emotional
instability derived from the previously discussed approach.

3.2.1 Behaviors and Behavioral Patterns Associated with
Risks to Nuclear Facility Security

3.2.1.1 Behavioral Patterns Indicative of Inability to Ap-
propriately Respond to Stressful/Crisis Situations

(1) Immediate or Short-Term Reactions to Crisis
Situations

® Responds impulsively with inappropriate ac-
tions

® Freezes or becomes incapacitated
@ Retreats from the situation

e Does not promptly or effectively communicate
incident to other personnel who should take
remedial action

e Displays a startled reaction or begins cry-
ing

® Places top priority on defending his/her
innocence regarding the situation.

e Shows signs of physiological reactivity su<h
as trembling, sweating, dizziness, heart
palpitations, shortness of breath, or faint-
ing spells

(2) Reactions to Long-~Term Effects of Accumulated
Stress

® Exhibits deteriorating performance
e Develops mood changes
e Exhibits constant worrying

® Becomes hypersensitive to comments of
others.

o Complains of subjective feelings of tension

e Complains about pressures at work as well as
home, family, financial status, etc.

® Exhibits decreased frustration tolerance
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Snows signs of developing substance depend-
ency or abuse

Appears chronically fatigued
Calls in sick frequently

Develcps psychosomatic symptoms such as
hypertension, gastric ulcers, migraine head-
aches, etc.

3.2.1.2 Behavioral Patterns Indicative of Generalized Emo-
tional Instability

(1) Hostility Toward Aut“ority

Re fuses to follow orders

Exhibits screaming, obscenities, violence,
arguments, or temper tantrums when ques-
tioned by superiors

Shows arrogant and critical attitude toward
company

Violates standard operating procedures

Does not follow appropriate chain of command
Re fuses to accept help from others

Re fuses to adhere to safety precautions
Becomes easily agitated

Provides false or inaccurate information
when questioned

(2) Illegal and Antisocial Behaviors

Steals from organization
Vandalizes facilities
Engages in sabotage

Intentionally provides inaccurate
information to co-workers and superiors

(3) Irresponsibility

Is careless in performing duties

Is frequently tardy or absent
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(4)

(5)

(6)

Appears unconcerned with disciplinary
measures

Does not complete assignments

Plays pranks on others on the job

Chooses easiest or most apparent alternative
Conducts personal business while on duty

Acts impulsively

Dependent Behavioral Patterns

Is overly fearful of radiation exposure whan
no real danger is present

Is unable to make own decisions and needs
explicit instructions

Shows signs of extreme timidity on the job

Denies mistakes whenever possible, and makes
excuses for proven mistakes

Exhibits excessive need for approval

Interpersonal Skill Deficiencies

Shows lack of proper assertion
Tends toward social isolation or withdrawal

Is unable to effectively engage in casual oY
formal conversation

Is unable to effectively transmit necessary
information

Stutters when trving to speak to others

Deficiencies in Vigilance

Displays low boredom tolerance
Sleeps on the job
Tries to create excitemen.

Is inattentive to job duties
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(7)

Emotional and Thought Disturbances

Shows no emotion at all

is overemotional (laughs, cries, becomes
upset over minor things, etc.)

Has insomnia

Develops changes in appetite

Appears disoriented in time and space

Is quite forgetful and has memory lapses

Displays recurrent mood swings, from severe
depression to extreme euphoria

Displays lack of attention to personal
appearance

Exhibits excessive suspiciousness
Expresses sensory hallucinations

Displays difficul:y in comprehending and re-
sponding to questions

Creates and uses meaningless words or
phrases

Displays emotional responses which are
inappropriate to the situation

Exhibits delayed reaction time

Displays decline in intellectual functioning
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4. GOVERNMENTAL AGENCY REGULATIONS APPLICABLE TO
NUCLEAR FACILITY PERSONNEL SELECTION

4.1 Uniform Guidelines on Employee Selection Procedures

)
4.1.1 General Objectives of Guidelines

On August 25, 1978, the Equal Employment Opportunity
Commission (EEOC), Civil Service Commission (CSC),
Department of Labor (DOL), and Department of Justice (DOJ),
jointly issued the Uniform Guidelines on Employee Selection
Procedures, referred to as the Guideiines, toc be effective
as of Sept.ember 25, 1978. The purpose of these Guidelines
was to establish a unified Federal position in the area of
prohibiting discrimination in employment practices on
grounds of race, color, religion, sex, or national origin.
Prior to the Guidelines, the EEOC, CSC, DOL, and DOJ were
all responsible for administering and monitoring equal em-
ployment regulations, and two different sets of guidelines
existed (Ref. 1).

In an attempt to end the confusion that existed with regard

to Federal policies on employment practices, the four regu-

latory agencies adopted a uniform set of guide’ines by which
they would all abide.

in order to clarify the content of the Guidelines, the EEOC,
CsC, DOL, and DOJ published a set of questions that were
commonly asked with regard to the Guidelines, and answers to
these questions (Ref. 2). One of the most frequently asked
questions is, "Who is covered by the Guidelines?" The an-
swer given to this question is that:

The Guidelines apply to the Federal
Government with regard to Federal em-
ployment. They apply to most private
employers who have 15 or more employees
for 20 weeks or more in a calendar year,
and to most employment agencies, labor
organizations and apprenticeship commit-
tees. They apply to state and local
governments which employ 15 or more em-
ployees, or which receive revenue shar-
ing funds, or which receive funds from
the Law Enforcement Assistance Admini-
stration to impose and strengthen law
enforcement and criminal justice, or
which receive grants or other Federal
assistance under a program which re-
quires maintenance of personnel stan-
dards on a merit basis.



They apply through Executive Order 11246
to contractors and subcontractors of the
Federal Government and to contractors
and subcontractors under federally as-
sisted construction contracts. (Ref. 2).

Another frequently asked question is "Do the Guidelines ap-
Ply only to written tests?" The answer is:

No. They apply to all selection proce-
dures used to make employment decisions,
including interviews, review of experience
or education from application forms, work
samples, physical requirements, and eval-
uvations of performance. (Ref. 2).

4.1.2 Definitions of Key Terms Contained in Guidelines

For the sake of clarity, some of the terms used in the
Guidelines have been specifically defined. These terms and
their meanings with regard to the Guidelines are:

(1) Adverse impact. A substa~*ial.y different rate of
selection in hiring, promo:.ion, or other employ-
ment decision which works to the disadvantage of
members of a race, sex, or ethnic group.

(2) Substantially different rate of selection. The
agencies have adopted a rule of thumb under which
they will generally consider a selection rate for
any race, sex, or ethnic group which is less than
four-fifths (4/5tns) or eighty percent (80%) of
the selection rate for the group with the highest
selection rate as a substantially different rate
of selection. This "4/5ths" or "80%" rule of
thumb is not intended as a legal definition, but
is a practical means of keepina the attention of
the enforcement agencies on serious discrepancies
in rates of hiring, promotion and ~ther selection
decisions.

(3) Compliance with thes® guidelines. Use of a selec-
tion procedure is in compliance with these guide-
lines if such use has been validated in accord
#ith these guidelines (as defined below), or if
such use does not result in adverse impact on any
race, sex, or ethnic group, or, in unusual circum-
stances, if use of the procedure is otherwise jus-
tified in accord with Federal law.
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(4) Content Validity. Demonstrated by data showing

that the content of a selection procedure is rep-
resentative of important aspects of performance on
the job (see Appendix D).

(5) Construct Validity. Demonstrated by data showing
that the selection procedure measures the degree
to which candidates have identifiable characteris-
tics which have been determined to be important

for successful job performance (See Appendix D).

(6) Criterion-Related Validity. Demonstrated by em-
pirica ata showing that the selection procedure
is predictive of or significantly correlated with
important elements of work behavior (See Appendix

D).

4.1.3 Implications for Selection Procedures Resulting from
Evidence of Adverse Impact

One of the most significant changes in employment practices
that was brought about by the Guidelines is that selection
procedures do not have to be validated. That is, if adverse
impact does not exist, the selection procedure does not have
to be validated. According tc the published questions and
answers, the bottom line on adverse impact, affirmative ac-
tion, and validation is:

Although validation of selection procedures
is desirable in personnel management, the
Uniform Guidelines require users to produce
evidence of validity only when the selection
procedure adversely affects the opportunities
of a race, sex, or ethnic group for hire,
transfer, promotion, retention or other em=-
ployment decision. If there is no adverse
impact, there is no validation requirement
under the Guidelines. (Ref. 2).

Thus, unless adverse impact exists, employers do not have to
validate their selection procedures. However, unless an
employer is positive that adverse impact does not exist and
will not exist in the future, it may be advisable to vali-
date the selection procedure. The three types of validity
strategies recognized by the Guidelines are content validi-
ty. criterion-related validity, ond construct validity.

4.2 Nuclear Regulatory Comr.issioi Guidelines

4.7.1 ANSI N18.17-1973 (ANS-3.3)' Industrial Security for
Nuclear Power Plants

ANSI N18.17-1973 (Ref. 3), appru'ed on July 18, 1973, stated
minimum provisions for making det:rminations regarding the
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acceptability of candidates for nuclear power facility em-
ployment and the continuing acceptability of employees with
regard to their trustworthiness, emdotional stability, and
behavioral competency. These provisions are:

(1) an investigation, either prior to employment or
prior to assignment to a position allowing access
without escort, to disclose adverse character
traits that might bear on his/her abilities or
motivation to discharge his/her duties in a
responsible manner

(2) examination by a licensed psychiatrist or physi-
cian, or other person professionally trained to
identify aberrant behavior, either prior to em-
pIO{mont or prior to assignment to a position al-
lowing access without escort, for the purpose of

observing and disqualifying persons displaying

indications of emotional instability such that
the.e is reasonable doubt the person could dis-
charge his/her duties in a compet-nt manner.

(3) continued observation of all empluyees and appro-
priate corrective measures by responsible super-
visors for indications of aberrant behavior of

personnel in the course of performance of their
duties.

4.2.2 ANSI NS546-1976 (ANS-3.4): Medical Certification and
Monitoring of Personnel Requiring Operator Licenses
for Nuclear Power Plants

ANSI N546-1976 (Ref.4) outlines the health requirements and
disqualifying conditicns applicable to nuclear facility
personnel requiring operator licenses. This standard
applies to requirements for both initial selection and
continued monitoring of licensed operators. The provisions
of this standard regarding mental qualifications state that
an estalished history or clinical _iagnosis of any of the
following conditions consi:itutes disqualification of the
applicant or employee:

(1) 2ny psychological condition which could result in
impaired alertness, judgment, ¢r motor ability.

(2) A personality disorder severe enough to have been
displayed by overt actions.

(3) A past suicide attempt.

(4) A history of psychosis



(5) Alcoholism
(6) Drug Dependence

(7) Presence or history of any other clinically signi-
ficant psychological disorder in which the condi-
tion or its treatment could hamper safe perfor-
mance of all operator duties

4.2.3 Title 10, Code of Federal Regulations, Part 73

The Nuclear Regulatory Commission establishes official regu-
lations which apply to many aspects of the design, construc-
tion and cperation of nuclear fncilities. These statutes
are included in the U.S. Code of Federal Regulations, and
take precedence over American Jational Standards published
by the American Nuclear Society.

10CFR Part 73, Appendix B (Ref. 5), outlines general cri-
teria for security personnel. Section I.B (2) addresses the
mental qualifications necessary for security personnel.
These provisions include the following:

(1) Security personnel shall demonstrate mental alert-
ness, be capable of exercising good judgment and
implementing instructions, and possess sensory and
exrressive capabilities sufficient to permit accu-
rate communication by written, verbal, audible,
visitle, or other signals required by assigned job
duties.

(2) In addition to meeting the requirements listed
above, armed individuals and central alarm statior
operators shall undergo professional evaluations
to assure that they display no evidence of
emotional instability that would interfere with
assigned job duties. These determinations shall
be made by licensed psychologists, psychiatrists,
physicians, or other persons professionally
trained to identify emotional instability.

(3) The licensee shall make provisions for continued
observation of security personnel as a means of
detectica of indices of emotional instability in
employees engaged in routine job duties. Those
individuals identified by their supervisors as
displaying unstable tendencies shall undergo eval-
vation by a licensed, trained person for verifi-
cation purposes.



4.2.4 Title 10, Code of Federal Regulations, Part 55

Anothi:r NRC Federal regulation applicable to nuclear
facility personnel selection is 10CFR, Part 55.11 (Ref. 6).
Paragraph A (1) of Part 55.11 addresses requirements for
approval of operator position employment applications. This
regulation states that an applicant for an operator position
must not show evidence of any medical disorder which might
cause inadequate performance of required job duties. The
specific disorders related to emotional instability which
world result in disqualification include, "insanity or any
sther mental conditior which might cause impaired judgment
or motor coordination.”

4-6



4.3 Re ferences - Section 4.

1. . ¥Mgual Employment Opportur. *y Commission, Civil Service
Commission, Department of Labcr, and Department of
Justice, "Uniform Guidelines on Employee Selection
Procedures,” Federal Register, Vol. 43, No. 166, 1978,
38289-38315.

2. Equal Employment Opportunity Commission, Office of Per-
sonnel Management, Department of Justice, Department of
Labor, and Department of the Treasury, "Adoption of
Questions and Anrswers to Clarify and Provide a Common
Interpretation of the Uniform Guidelines on Employee
Selecticn Procedures," Federal Register, Vol. 44, No.
43, 1979, 11995-12009.

3. "American Na:ional Standard for Industrial Security for
Nuclear Power Plants," ANSI N18.17-1973 (ANS 3.2).
Available from American Nuclear Society, 555 North
Kensington Avenue, La Grange Park, IL. 60525.

4. "American National Standard for Medical Certification
and Monitoring of Personnel Requiring Operator Licenses
for Nuclear Power Plants," ANSI N546-1976 (ANS 3.4).
Available from American Nuclear Society, 555 North
Kensington Avenue, La Grange Park, IL 60525.

5. Title 10, Code of Federal Regulations, Part 73, "Physi-
cal Protection of Plan*= and Materials," Available from
Government Printing Of: ce, Washington, D.C.

6. Title 10, Code of Federal. Regulations, Part 55, "Opera-
tors' Licenses," Available from Government Printing
Office, Washington, D.C.



5. PRELIMINARY FACTORS PERTINENT TO CRITICAL REVIEW OF
MEASUREMENT INSTRUMENTS

5.1 Introduction

Prior to presenting our review of measurement instruments
under consideration, several points of clarification regard-
ing evaluation factors and terminology are necessary. These
factors are presented in the following sub-sections.

5.2 Measurement Technigues(Measurement Instruments:
Definition and Distinction

When referring to the instruments which are used to select
job applicants, a distinction must be made as to whether the
reference is to the general class of instruments, or to the
specific instruments themsel'ves. For the purposes of this
review, the geueral class o. instruments will be referred to
as measurement techniques, while the specific instruments
will be referred to as measurement instruments.

For example, if the measurement technique is personality
tests, examples of measurement instruments would be the
Minneso a4 Multiphasic Personality Inventory (MMPI) and the
California Psychological Inventory (CPI).

The validlity, reliability, etc. of measurement instruments

which fall into the same category of measurement techniques
may vAary; therefore, separate descriptions and discussions
of each instrument within a meas. rement technique will be
carried out where appropriate.

5.3 Factors and Considerations Applied to Evaluation of
Measurement Instruments/?echningg

The following factors were evaluated in regard to each

measurement instrument/technique reviewed in Chapter 6 of
this report.

(1) Measurement Considerations®*
(a) Reliability
(b) validity

* Appendix D contains definitions of the measurement and
other technical terms used as evaluation factors.
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(2) Additional Relevant Considerations

(a)
(b)

(e)
(a)

(e)

(£)

(g)

(h)
(1)

(
(

3
k

)
)

Cost of Development and Administration
Administrator: Training and Qualifications
Administration of Measurement Technique:
Time and Difficulty

Equipment/Materials Needed for Administration
Personal Effects on Applicants

Compliance with Legal Issues and FEOC
Guidelines

Confidentiality of Measurement Technigque
Results

Susceptibility to Faking

Labor Relations Considerations

Reevaluation Considerations

Applicability of Measurement Techniqgue to
Selection of Nuclear Facility Personnel with
Regard to Emotional Instability
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6. REVIEWS OF MEASUREMENT TECHNIQUES/INSTRUMENTS

6.1 Introduction

The following chapter addresses the specific techniques and
instruments applicable to the measurement and prediction of
emotional instability. The literature was extensively re-
viewed to determine available measures of emotional instabil-
ity, particularly with respect to the demands associated with
nuclear facility personnel positions. This investigation re-
vealed the following categories of techniques, each of which
will be discussed individually: personality tests, physio-
logical measurement techniques, situational simulations,
weighted application blanks, clinical interviews, selection
interviews, background and reference checks, and life-change
scales. It is important to remember that these technigques
yield primarily temporal measures which may not show stabili-
ty over time. This factor bears implications for the need
for periodic reevaluation or on-the-job observation of those
already hired (see Chapter 10 of this document for a more
thorough discussion of this issue).

In addition to the previously listed categories of measure-
ment techniques, we reviewed one unique type of instrument,
the Zero Input Tracking Analyzer/Auxiliary Distracticn Task
(ZITA/ADT). This instrument, although less widely used than
the instrument types previously mentioned, may have potential
use in a selection procedure within a nuclear facility set-
ting (see Section 6.10 for a view of this instrument).

It is recognized that there are some other unique measurement
devices which may have promise; however, our review did not
reveal any such instruments which have undergone sufficient
investigation to be seriously considered at this point.

6.2 Personality Tests: Introduction to Specific Tests

Personality tests are most widelv used in clinical settings;
however, they are frequently used in employment settings.
The primary objective of the various types of personality
tests is to provide information regarding an individual's
emotional, motivational, attitudinal and interpersonal char=-
acteristics (Ref. 1). Such instruments have been in exis-
tence since the nineteenth century.

The first instrument designed to measure personality and emo-
tional rraits was the "Free Association Test" (Ref. 1).

Since that time, there have been many personality tests de-
veloped. Categories of personality tests are typically based
upon a particular theory of personality, which is used to ex-
plain human behavior. Some examples of these categories of
tes* 3 are self-report inventories, projective techniques,
perarnality questionnaires, and sentence completion tests.



In discussing tests that a e designed to measure concepts
such as personality types, motivational traits, and relative
degrees of emotional stability, it must be pointed out that
these concepts are examples of psychological constructs. A
construct is an abstract term or concept, which is developed
as part of a theoretical framework to explain certain events
occurring in nature, such as observable behaviors (Ref. 2).
Thus, a construct is inferred and cannot be directly ob-
served. Instead, it must be measured by instruments pre-

sumed, and then validated to be representative of that con-
struct.

The development and research of personality tests have under-
gone considerable growth since the development of the first
systematic personality tests during World War II. There are
now several hundred personality tests available in a number
of different formats, for use in various settings and for a
variety of purposes. Their widespread use is largely due to
relative ease of administration, low cost and in some cases,
standardized test forms and manuals.

Although subject to various applications, personality testing
remains primarily a tool for use in clinical appraisals.

In our review of specific personality tests, it will be noted
that a number of available tests are not discussed. This ex-
clusion is based on a preliminary consideration of such fac-
tors as available and supportive data pertaining to issues of
reliability, standardization of testing conditions, occupa-
tional norms, indices of emotional instability, and validity
within the nuclear facility setting. Additionally, certain
collective groups of personality tests, such as projective
tests, have been omitted due to a lack of hard supportive
data and to significant variations employed in test admini-
stration, scoring and interpretation.

Some of the specific tests to be reviewed in the following
sub-sections of Section 6.2 can be computer scored while some
can be both scored and interpreted by machine. In consider-
ing the convenience of these computerized services, it is
important to exercise caution in regard to their utility.
Despite a tendency to view information presented on a comput-
erized print-out as statements of fact, it mist be remembered
that in regard to personality tests, such irformation is not
to be considered any more definitive than 1 hand-scored and
interpreted personality test profile. However, some com=-
puterized services are capable of offering more job-related
interpretive information, and may control inconsistencies in
human interpretation. These factors should be weighed in the

consideration of using a computerized interpretation of a
particular personality test.



6.2.1 Minnesota Multiphasic Personality Inventory (MMPI)

6.2.1.1 Over. .ew

The MMPI, initially published by Hathaway and McKinley in
1943, is a True-False Inventory consisting of 550 items.

This instruuent was developed to furnish an objective evalu-
ation of some of the ma_»r personality traits which influence
indiv’dual and interpersonal adjustment. The first form of
the test yielded sccres on nine scales developed for clinical
use and was based nn abnormal personality traits. The origi-
nal scales were found to also be applicable to the normal
range of behavior, so they were retained with their original
labels, which were designated in terms of pathological con-
ditions. The revised form of the test (Ref. 3), which is
currently in use, includes the following ten clinical scales
and three validity scales:

Clinical Scales Validity Scales
(1) Hs (hypochondriasis) (1) L (lie)
(2) D (depression) (2) F (validity)
(3) Hy (hysteria) (3) K (correction)

(4) P4 (psychopathic deviate)
(5) Mf (masculinity-femininity)
(6) Pa (paranoia)

(7) Pt (psychasthenia)

(8) Sc (schizophrenia)

(9) Ma (mania)
(10) Si (social introversion)

The validity scales are included in the test to check for
carelessness, misunderstanding of test items, and response-
sets in which the individual tries to deliberately make him/
herself look good or bad in completing the test. Interpreta-
tion of the MMPI profile implies looking at the pattern pro-
duced by all thirteen scales, rather than viewing one scale
in isolation. 7““are are two major coding systems employed in
the interpretat un of MMPI profile patterns (Refs. 4 ani 5).
The variations between these two coding systems may present
inconsistencies in profile interpretation and subsequent be-
havioral prediction. Therefore, users of this instrument
should clearly specify the coding system employed in their
interpretations. In addition, the choice of systems should
remain consistent for a given application of the instrument.

The MMPI is the most widely used personality inventory (Ref.
1). Although its primary use is in clinical settings, a num-
ber of organizations use this instrument in their personnel
selection procedures. Several computer scoring and interpre-
tation services now offer mechanized systems for rapid pro-
cessing o. this test, making it an attractive instrument to
organizations which screen large numbers of applicants.

Users of such services should weigh the relative merits and
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precautions regarding the use of computerized test interpre-
tations as previously discussed in Section 6.2.

6.2.1.2 Relevant Consi _>:rations
6.2.1.2.1 Reliability

With respect to the MMPI, traditional evaluation studies have
centered on test-retest reliability, while some research has
also addressed internal consistency reliability.

lest-retest reliability studies by Hathaway and McKinley,
Cottle and Holzberg, and Alessi (cited in Ref. 3) revealed
test-retest reliability coefficients for the various scales
ranging from .46 to .91 with a mean of .74 for normal sub-
jects and from .59 to .93 with a mean of .76 for psychiatric
patients. Most of the lower reliabilities have been found on
scales which measure fluctuating personality variables such
as depression, which often varies as a function of real-life
situational problems.

Internal consistency reliability studies by Dahlstrom et.
al. (cited in Ref. 1) revealed particularly low reliability
coefficients using the spriit-half method. As noted by
Anastasi, however, this might be expected given the hetero-
geneity (i.e., differences in types) of item content.

6.2.1.2.2 Validity

With respect to the MMPI, traditional evaluation studies have
centered on the criterion-related and construct validation
approaches to the measurement of validity.

Spielberger (Ref. 6) reported on a number of concurrent val-
idation studies whick have been conducted ia an effort to
predict police performance using the MMPI However, these
studies have been conducted using a number of different com-
binations of MMPI scalas as predictors, as well as variations
in criterion measures. Thus, the results are quite variable
and not uniformly supportive.

Hathaway and McKinley (Ref. 3) reported that efforts to dem-
onstrate construct validity for the MMPI showed that a high
score on a clinical scale was shown to predict the final
clir’ 'al diagnosis (as designated by attending psychiatrists,
in more than sixty percent of new psychiatric admissions.
Anastasi (Ref. 1) stated that the construct validity of the
MMPI has been gradually strengthened by accumulation of cor-
relational empirical data regarding persons who demonstrate
particular kinds of profiles.
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6.2.1.2.3 Cost of Development and Administration

The MMPI is available in three forms: Group Form, Form R
(which may be computer or hand-scored), and the Individual
Form (which must be hand-scored). The current prices of the
test materials are as followas:

Group Form: Package of 25 reusable Inventory Booklets -
$9.75
Package of 500 machine-scorable Answer
Documents - $68.00

Form R: Package of 10 reusable Inventory Bcoklets -
$38.00
Package of 500 machine-scorable Answer
Documents - $568.00

Individual Box of 500 Item Cards - $39.50
Form: Package of 500 Recording Sheeits - $58.00
Manual and Trarsparent Scoring Keys - $13.00

There are several nrganizations which perform the machine
scoring and some that provide an automated interpretation of
each individual profile as well. The prices for these ser-
vices vary from firm to firm, generally averaging from ap-
proximately $3.0C per profile for scoring »aly, to about
$10.00 per profile for scoring and interpretation.

6.2.1.2.4 Administrator: Training and Qualifications

Since the MMPI is considered a self-report inventory, ad-
ministration does not require any specific trairing in psy-
chology. However the administrator must be acquainted with
the standard set of instructions provided to the sub jects.
Interpretation of the MMPI profile does require that the
individual be a trained and qualified psyciiologist or psy-
chiatrist, who is thoroughly familiar ~ith this instrument.

6.2.1.2.5 Administration of MMPI: Time and Difficulty

The time of administration of the MMPI varies from person to
person, but generally takes anywhere from forty-five minutes
to an hour and a half. Assuming that the individual has an
adequate reading ability so that the questions are under-
stood, there are no inherent difficulties associated with
test administration.

6.2.1.2.6 Equipment/Materials Needed for Administration
The materials needed for administration of the MMPI include

the Inventory BRooklet, Answer Document, and soft-lead pen-
cils.



6.2.1.2.7 Personal Effects on Applicants

Some of the items on the MMFI might be considered objecticon-
able to some individuals; however, this possible invasion of
privacy appears to be the only potential type of detrimental
effect on the applicants, and may be resolved by the appli-

cant's chocsing not to respond to such items.

6.2.1.2.8 Cempliance With Legal Issues and EEOC Guidelines

Anastasi (Ref. 1) pointed out that personality tests can “e
expected to demonstrate significant cultural differences when
members of Jifferent ethnic groups are administered the same
tests. While this has been shown to occur with regard to the
MMPI, some normative data on a variety of cultural and sub-
cultural groups have now been accumulated for normative pur-
poses (Dahlstrom, et.al., & Langor, cited in Ref. 1). The
interpreter of the MMPI profile should exercise caution in
evaluating the profile of any minority group member tested to
prevent the possibility of adversa impact tc such applicants.

Since the MMPI provides scores on Y number of spacif{ic traits
which may be seen as indices of tlie construct of emotional
instability, the accumulated evidence for construct validity
of thi instrument appears adeq. .te with regard to EEOC
guidelines. The accumulation of ncrmative data with regaid
to specific occupational groups is advisable, however, for
justification of inclusion of the MMPI in specific occupa-
tional selection systems.

6.2.1.2.9 Confidentiality of MMPI Results

The American Psychological Asso~.ation's Ethical Standards of
Psycholoaists (Ref. 7) states that information obtained
through psychological avaluation data should be transmitted
only to persons clearly concerned with the case. If this in-
formaticq is to be transmitted to potential employers, the
professional who conducts the evaluation should safeguard
against misuse of test data, providing test interpretations
(in readily understandsble terms) rather than test scores,
where appropriate.

6.2.1.2.10 Susceptibility to Faking

The validity scales included on the MMPI are desgigned, in
part, to detect faking on the part of the test-~taker (this
faking would most likely take the form of an applicant's try-
ing to make him/herself look good) In addition to detecting
deliberate faking, the validity scales on the MMPI can be
used to detect profiles reflectinc an applicant who 4id not
understand the test items. These scales were constructed
from normative data, which were the same data used in devel-
oping the clinical scales of the present form. Therefore,



assuming that the MMPI profile is properly interpreted by a
trained professional, most incidents of attempted faking or
other response sets would be detected.

6.2.1.2.11 Labor Relations Considerations

This review did not reveal any major labor relations disputes
nr court decisions already resolved which centered on the use
of the MMF’. There is, h wever, a case in process involving
a private nuclear facility employee who was originally denied
promotion from a non-nuclea - operations position to a nuclear
operations position on thr pasis of psychological evaluation
results. This evaluation included a clinical appraisal and
an MMPI. Following inconsistent recommendations based on

two subsequent psychological evaluations by independent cli-
nicians, thie employee's union decided tO take the case to ar-
bitration. At the present time, no final decision has been
made in this case.

Given some evidence regarding possible cultural effects with
the MMPI, future labor disputes arising from discrimination
based on this instrument canr>t be ruled out. The efforts of
on-going research to provide normative data on a variety of
ethnic and racial groups for this instrument should, however,
make its use more routinely acceptable with respect to sub-
groups within the population.

6.2.1.2.12 Reevaluation Considerations

In accordance with EEOC Guidelines, a job applicant screened
out on the basis of test res'lts should be given an oppor-
tunity for reevaluation at a later date. Provisions for re-
testing appear particularly important with regard to the MMPI
and similar personality inven:ories which yield some scores
that might be expected to show~ significant fluctuations £rom
one testing occasion to another.

6.2.1.2.13 Applicability of the MMPI to Selection of
Nuclear Facility Personnel with Regard to
Emotional Instability

As previously mentioned, the MMPI is the most widely used
personality inventory (including use in personnel selection
procedures as well as clinical applicatior.s), and has been
the subject of more research than any other personality in-
ventory. It is one of the most comprehensive inventories
available, in terms of amount of data gene-ated for inter-
pretation purposes, and is designed to measure all the major
categories of aberrant behavior.

The reliability data on the MMPI are generally acceptable,
although the majority of the studies have been conducted



using the test-retest reliability approach.* Re - 2uarch has
demonstrated good evidence for construct validity of the
MMPI, although there is a need for investigations of criteri-
on-oriented validity using the MMPI with oc.upations within
nuclear facilities. Normative data has been collected on
various sub-groups within the _ .pulation, making this instru-
ment less likely to result in adverse impact than some of the
other personality inventories available. The MMPI includes
several va'idity scales designed to detect distortion of re-
sults on the part of job applicants.

One drawback regarding the use of the MMPI for employment (as
opposed to clinical) purposes is its reliance on psychiatric
classification labels for the test scales. Although the
scales include ranges representative of the "normal" popula-
tion, the psychiatric terminology can be misleading. There-
fore, interpretive reports for use in personnel selection
should omit such labels and instead provide descriptive in-

formation in behavioral terms regarding an applicant's pro-
file.

Since the MMPI is so well-established and is familiar to most
professionals, there would be less need for special training
to incorporate this instrument into a nuclear facility per-
sonnel selection procedure.

6.2.2 California Psychological Inventory (CPI)

6.2.2.1 Overview

The CPI is a widely-used personality inventory. This test,
first published by Gough in 1957, is one of several instru-
ments that was developed in response to the MMPI. In con=-
trast tc the MMPI, however, the CPIl was originally intended
to be used with "normal" or non-clinical populations.

* Refer to Section 7.2.1 for a discussion of reasons why fur-
ther research on the MMPI (as well as personality tests in
general) should be conducted using the inter-rater relia-
bility approarh.



The CPI is a true-false inventory consisting of 480 items
which yield standard scores on eighteen different traits.
These traits are representative of personality charactrnris-
tics which Gough felt were important for interpersonal inter-
action, such as Soclability, Self-Acceptance, Responsibility,
Flexibility, Achievement via Conformance, Achievement via
Independence, etc. Three of the eighteen scales are designed
to act as validity checks on the profile, as a way of eval-
uating test-taking attitudes. These scales are "Sense of
Well Being" (based on responses by normals requested to "fake
bad"), "Good Impression" (baced on responses by normals in-
structed to "fake good"), and "Communality" (based on the
frequency of highly popular responses provided). The origi-
nal normative data for the CPI were gathered from a sample of
6,000 males and 7,000 females, including wide variations in
age, soc’oeconomic level and geographic area. There have
been separate norms devised for many special groups including
a variety of occupational fields. In addition, the CPI has
been translated into & variety of foreign languages, and some
of the scales have been shown to predict actual behavior in
other countries as well as they do in the United States

(Ref. 8).

6.2.2.2 Relevant Considerations
6.2.2.2.1 Reliability

With respect .- the CPI, traditional evaluation studies have
centered on ..e test-retest reliability approach to the mea-
surement of reliarility.

Gough (Ref. 9) c'.ted two test-retest reliability studies
which were cond:cted with high school students >nd male pri-
son inmates, respectively. The correlations for the prisoner
groups were <~cmparable to those generally found in personali-
ty measurement ~raging from figures of .49 to .87 with a mean
of .75 for the various scales. The data collected from the
high school students showed lower overall coefficients for
the eighteen scales, ranging from .38 to .771 with a mean of
.65. These lower reliability values may be due to differing
rates of maturation among adolescents, as Gough suggests.
However, in comparing the two studies, it must also be noted
that the time lapse between test administrations was one year
for the high school students, and only seven to twenty-one
days for the inmates.

6.2.2.2.2 validity

With respect to the CPI, traditional evaluation studies have
centered on the criterion-related validity and construct val-
idation appioaches.

6-9



As Gecugh (Ref. 9) pointed out, only certain scales of the
CPI, such as the Achievement Scales, have been subjected to
criterion-related validity studies, because these scales have
some clear external criteria, such as gradee, against which
comparisons may be made. He cited one such study which com-
pared the achievement via conformance scale with high school
students' grade point averages, resulting in validity coeffi-
cients of .41 fo- bot's male and female students. A number of
other studies have attempted to establish predictive crite-
rion-related validity for the CPI with occupational groups.
Despite some supportive results, none of the scales on the
CPIl used as predictors nor the criterion measures in these
studies, specifically relatec to emotional instability.

Thus, it canno* be said that the CPI is a validated predictor
of emotional instability at ‘this time.

There has been a great deal of research aimed at establishing
the construct validity of the various CPI scales. The two
basic approaches have been comparisons of CPI scale scores
with subjective trait ratings by peers or superiors, and com=-
parisons of CPI scale scores with scales on other inventories
designed to mea ire the same constructs. Gough (Ref. 9) cit-
ed several studies using the first approach, which compared
single scales from the CPI with subjective ratings. The re-
sulting validity coefficients from the combined data ranged
from .21 to .76 with a mean of .490. Gough (Ref. 9) also
cited studies comparing the various CPI scales with scales on
other instruments designed to measure the same or similar
traits. These studies yielded validity coefficients ranging
from .32 to .60 with a mean of .4S5.

6.2.2.2.3 Cost of Development and Administration

The current costs of the materials necessary for administra-
tion of the CPI follow immediately:

Package of 10U Reusable Question
Booklets - $25.00

Package of 570 Handscorable Answer
Sheets including Profiles - $35.00

Manual and Handscoring Stencils - §10.50

As with the MMPI, there are several organizations which pro-
vide computerized scoring and interpretation services, avail-
able at similar prices.

6.2.2.2.4 Administrator: Training and Qualifications

The CPI is a self-administered inventory and therefore does
not require any particular training or expertise. Interpre-
tation of the CPI profile should, however, be conducted by a
trained psychologist or »sychiatrist who is thoroughly famil-
iar with this instrument and personality testing in general.
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Time and Jifficulty

Time of administration of the CPI ranges from about forty=-
five minutes to one hour. Assuming that the subject has an
adequate reading ability, no difficulties should be expected
during test administration.

6.2.2.2.6 Equipment/Materials Needed for Administration

The materials needed for administration of the CPI include
the Question Booklet, the Answer Sheet, and so.t-lead pen-
cils.

6.2.2.2.7 Personal Effects on Applicants

The occurrence of objectionable items on the CPI, which might
be viewed by applicants as an invasion of privacy, appears to
be the only potential adverse effect on the applicants.

6.2.2.2.8 Compliance With Legal Issues and EEOC Guidelines

Since considerable effort has been spent on making the C.'I a
cross-culturally fair testing instrument, it does not apnear
to have as much potential for adverse impact to applicants
due to differences in socic-economic class or ethnic back=-
ground as some other parsonality tests might pose.

This review did not reveal any court cases to date which have
centered on the use of the CPI.

6.2.2.2.9 Confidentiality of CPI Results

The CPI, being a psychological test, is subject to the same
Ethical Standards for Confidentiality as outlined for *the
MMPI and all other personality tests.

6.2.2.2.10 Susceptibility to Faking

The validity scales included on tne CPI are designed to de-
tect test-taking attitudes indicative of an individual's at-
tempting to slant the test results in an effort to deliber-
ately make him/herself look good or bad. Thezue scales are
comprised of items based on normative data, so significant
deviations from these norms should alert the trained inter-
preter of the roussibility of attempted faking due to motiva-
tional factors.

6.2.2.2.11 Labor Relations Considerations

This review did not reveal any actual labor relations contro-
versies which centered on the use of the CPI. Such a dispute
would usually be expected to arise only ' f legal, ethical or

EEOC guidelines were violated.




6.2.2.2.12 Reevaluat n Considerations

In accordance with EE! Guidelines and because some of the
CPI scales reflect tr: s which might be expected to display
some situational fluc: tions, an applicant should be given
the opportunity for re -aluation.

6.2.2.2.13 Applicability of the CPI to Selection of Nuclear
Facility Personnel with Regard to Emotional
Instability

Although research has been conducted using the CPI with vari-
ous occupational groups, such studies have not yet been car-
ried out with nuslear facility employees. Despite its wide-
spread use, supportive research, and comprehensive nature,
the CPI focuses mainly on personality traits reflective of
interpersonal interaction styles. While such data are infor-
mative, it is inadequate in providing data regarding idiosyn-
cratic aspects of an individual's personality, particularly
with regard to the detection of or predisposition to many
psychological disorders. In addition, the CPI takes from
forty-five minutes to an hour to administer, a much lengthier
time than required for some other personality tests. Thus,
‘ts inclusion in a personnel selection procedure designed to
screen for emotional instability does not appear to have ade-
quate justification at this time.

6.2.3 Sixteen Personality Factor Questionnaire (16PF)

6.2.3.1 Overview

The 16PF is a forced-choice, self-report personality inven-
tory which is designed to provide measures of overall person-
ality traits reflective of interpersonal relations styles in
the "normal" adult personality. This test was first pub-
lished by Cattell, Eber and Tatsuoka in 1970, following a
thirty-year research program conducted by Cattell and his
colleagues. The emphasis of this research was to isolate the
pasic factors or traits underlying an individual's person-
ality and behavioral response style in various situations.
Cattell felt that these "source traits" were more efficient
when used in combination to predict actual behavior, than
were more surface types of traits or other Xinds of scales
(Ref. 10, p. 330). These sixteen source traits measure per-
sonality dimensions such as "Affected by Feelings vs. Emo-

tionally Stable," "Relaxed vs. Tense," "Trusting vs. Suspi-
cious," “Shy vs. Venturesome," "Conservative vs. Experiment-
ing," "Group-Oriented vs. Self-sSufficient," etc.

there are five forms of the 16PF available, with the choice
of form dependent upon the purpose of, and time available for
testing. Forms A and B each contain 187 items and require a
reading ability equivalent t» that of an average seventh
grader. Forms C and D have 105 questions each, and call for
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a sixth-grade reading ability. Form E is designed for use
with low-literacy level individuals who have reading skills
that approximate the average third grader. Forms C and D are
frequently used in occupational selection work. The 16PF has
been translated into twenty-four foreign languages and has
also been adapted for five other English-speaking cultures.

The publisher of the 16PF provides a computerized scoring
service which offers a variety of types of reports. The spe-
cific type pertinent to this review is The Personal Career
Development Profile (PCD Profile). This report averages four
to five pages in length, and provides, in addition to a pro-
file of the job applicant's scores, an interpretive discus-
sion including sections describing problem-scoring patterns,
patterns for coping with stressful conditions, patterns of
interpersonal interaction, and personal-career development
considerations. The vocabulary and narrative style of the
report are worded in a manner which is designed to assist in
situations where interpretation of test results to the job
applicant is essential. This report is a computerized inter-
pretation of job-related characteristics based o7 the indi-
vidual's personality profile. It is not, however, necessari-
ly more accurate than a human interpretation of the same pro=-
files would be. The computerized interpretation should be
handled by individuals trained in the use of the 16PF, who
can exercise the same cautions in evaluating the validity of
thie profiles and results as if they were t ‘ng processed
through an actual clinical analysis.

Normative data on the 16PF for forms A,B,C, and D were col-
lected on a total of 15,000 American adult males and fe-
males. In addition, normative data haves been collected on
more than fifty occupational groups and about the same number
of psychiatric syndromes. Scores on the tables from these
data are presented in Sten ("Standard ten"”) form. These
scores are distributed along a ten equal-interval score
range, from 1 through 10, with a mean of 5.5 and a standard
deviation of 2.

6.2.3.2 Relevant Considerations
6.2.3.2.1 Reliability

With respect to the 16PF, traditional evaluation studies have
centered on the test-retest and equivalent forms approaches
to the measurement of reliability.

Anastasi (Ref. 1) stated that the test-retest reliabilitr co-
efficients for the 16PF sometimes fall below .80 after in-er-~
vals of a week or so. She suggested that the somewhat low
test-retest reliiability data for this test may be due to the
shortness of the scales, rather than to any inherent instru-
ment inadequacies.
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The manual for the 16PF presents equivalent-form reliability
coefficients from various studies between forms A and B and
between forms C and D. These coefficients are derived from a
variety of studies and have a mean of approximately .58.

6.2.3.2.2 Validity

With respect to the 16PF, traditional evaluation studies have

centered on criterion-related and construct validity ap-
proaches.

The manual for the 16PF specifically addresses criterion va-
1idity evidence for use in industrial settings and personnel
selection. In this regard, data have been collected on nu-
merous occupational groups, including those with job elements
similar to those of nuclear facility personnel, such as police
and air traffic controllers. The manual provides what Cattell
calls "specification equations” for predicting an individual's
criterion performance in one of these specific occupations
from his/her scores on the 16PF . Although more long-term re-=
search regarding such prediction is needed, this appears to De
a promising beginning in predicting occupational performance
as well as on-the-job indices of emotional instability.

There has been considerable research conducted on the con-
struct validity of the 16Pr using employees in stressful occu-
pations (such as air traffic controllers) as subjects. These
data have generally revealed that the 16PF can detect signif-
icant differences in the personality traits of successful em-
ployees in such occupations and those of the general public.

6.2.3.2.3 Cost of Development and Administration

The current costs of the materials necessary for administra-
ticn of the 16PF are listed below:

16 PF Handbook - $ 9.95
package of 25 test booklets, Forms A & B = 13.50
Package of 25 test booklets, Forms C & D 13.50

package of Answer Sheets/Profiles,
Forms A & B - 55.00

package of Answer Sheets/Profiles,
Forms C & D - 55.00

set of Handscoring Stencils,
Forms A & B - $5.25

set of Handscoring Stencils,
Forms C & D = 3.00
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PCD Profiles - Cost per profile is based »n quantity of
profiles reguested:

ggent1tx Cost per PCD Profile
50-99 $10.20
100-249 9.80
250+ 9.45

6.2.3.2.4 Administrator: Training and Qualifications

Because the 167F is a self-report inventory, test administra-
tion does not require any specific qualifications; however
the administrator should be trained to provide the basic test
instructions, as outlined in the Administrator's Manual for
the 16PF. Interpretation of the 16PF profile should be con-
ducted by a qualified psycholcgist or psychiatrist who has
been trained in the use of this instrument. In cases where
PCD Profiles are used, trained professionals should review
the profiles and accompanying interpretations to examine
their validity, before such profiles are reviewed for selec-
tion consider=tion.

6.2.3.2.5 Administration of 16PF: Time and Difficulty

Duration of administration of the 16PF ranges from approxi-
mately 50 minutes for Forms A and B, to about 30 minutes for
Forms C and D. Since the various forms of the test specify
the necessary reading level of the applicant, no inherent
difficulties should be expected.

6.2.3.2.6 Equipment/Materials Needed for Administration

The materialis needed for administration cf the 16PF include
the test booklet [form(s) of choice], corresponding answer
sheets, and soft lead peucils.

6.2.3.2.7 Personal Effects on Applicants

The occurrence of objectionable items on the 16PF appears to
be the only potential adverse effect on applicants.

6.2.3.2.8 Compliance With Legal Issues and EEOC Guidelines

Since considerable effort has been spent on making the .16PF a
culturally~-fair testing instrument, it does not appear to
have as much potential for adverse impact on ethnic or minor-
ity group applicants as some other personality tests might

pose.

In regard to legalities involving the 16PF, it is of inte  _st
to note that tne State of Penasylvania requires the 16" as
part of its Lethal Weapons Certification procedure.
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6.2.3.2.9 Confidentiality of 16PF Results

Because the 16PF is a psychological test, it is subject to
the same Ethical Standards for confidentiality as previously
discussed fcr such instruments.

6.2.3.2.10 Susceptibility To Faking

Forms A, C, and D of the 16PF all have scales built in to
check for validity of the profile and detect distortion or
deception. These scales have been adequately established
through separate normative data and have been shown to be ef-
fective in detecting distorted response sets. Form A has
three such scales: "“Motivational Distortion" (to check for
faking good), "Faking Bad," and "Random Responses." Forms C
and D contain a single Motivational Distortion (MD) scale.
The faking bad and random response scales are not included in
Forms C and D, since these scales are most frequently used
for occupational selection, where faking bad and random re-
sponse sets would probably not be encountered.

6.2.3.2.11 Labor Relations Considerations

This review revealed no labor relations controversies in
which the use of the 16PF was the major issue.

6.2.3.2.]1]2 Reevaluation Considerations

Because some of the traits measured by the 16PF might be ex-
pected to display situational fluctuations due to real-life
changes, an applicant should be provided with a reevaluation
opportunity, particularly if he/she were screened out or con-
sidered questionable for hiring on the basis of this test's
results. Such reevaluation would be in accordance with EEOC
Guidelines. This test appears particularly well-suited for
reevaluation purposes, since it includes five forms.

6.2.3.2.13 Applicability of the 16PF to Selection of Nuclear
Facility Personnel with Regard to Emotional
Instability

The l6PF appears to offer significant potential to the area
of employment screening and selection. The PCD Profile Ser-
vice appears to provide interpretive information which would
reveal emd>tionally unstable tendencies which might interfere
with job performance. The normative data available on occu-
pations with stress factors similar to those of nuclear fa-
cility perscnnel appear to render this instrument particular-
ly useful as part of a nuclear facility personnel selection
procedure. To enhance this applicability, normative data
should be gathered on the specific oecupations within the
nuclear industry.
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6.2.4 Gordon Personal Profile - Inventory (GPP-I)
6.2.4.1 Overview

The GPP-I consists of two separate personality inventories
which are usually used as companion instruments to provide
measures of some of the major personality traits which in-
fluence behavior. The Gordon Personal Profile (GPP), first
published by Leonard Gordon in 1953, provides scores on four
personality characteristics that influence the average per-
son's day-to-day functioning. These four traits include:
"Ascendancy" (A), "Responsibility" (R), "Emotional Stability"
(E), and "Sociability" (S). There is also a measure of
"Self-Esteem” (SE) which is derived from the sum of the four
trait scores.

The Gordon Personal Inventory (GPI), first published in 1956,
measures four additional personality traits, including "Cau-
tiousness" (C), "Original Thinking" (0), "Personal Relations"
(P), and "Vigor" (V).

Because the GPP and the GPI are normally administered to-
gether, they are available in a combined form test booklet as
well as individually. The two inventories have identical
formats of the forced-choice type. Each item consists of a
"tetrad" of four descriptive phrases. One of the phrases in
each tetrad is descriptive of one of the personality traits
measured by the instrument. Of the four phrases in each item,
two are generally considered to be of similar complementary
value in terms of content by typical individuals, while the
other two are normally seen as having similar uncomplementary
values. The task of the individual taking the test is to
designate which of the phrases in each tetrad he/she consid-
ers to be most like him/herself, and which he/she views as
being least like him/herself. Gordon (Ref. 11) reported that
this method of forced-choice format, in which the individual
has to select two responses to each item which are opposites
in terms of self-applicability, rather than choosing only one
alternative, appears to make the instrument less susceptible
to distortion by individuals trying to make a good impres-
sion.

The combined GPP-I boollet must be hand-scored. The GPP and
GPI individual booklets are available in both hand and ma-
chine-scorable forms. Both the combined GPP-I form and the
individual GPP and GPI forms have been translated intc more
than a dozen foreign languages.

The original normative data for both the GPP and the GPI were
compiled on college students. In the subsequent revisions of
each instrument which followed, data were also obtained on
high school, clinical, industrial, and additional college
populations. In total, normative data were gathered from
approximately 5,000 cases for the GPP and 1,800 for the GPI,
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with sampling including representatives of diverse occupa-
tions and many geographic regions. The items in each scale
were evaluated and revised in an effort to provide broad ap-
plicability. Those items retained in the final forms of the
test consist of those that were found to satisfactorily dis-
criminate among the groups to which they were administered.
Rather than being converted to standard scores, an individ-
ual's raw scores are compared directly to percentile rank
tables for the appropriate normative group. These tables al-
so include the means and standard deviations for each scale.

6.2.4.2 Relevant Considerations
6.2.4.2.1 Reliability

With respect to the GPP-I, traditional evaluation studies
have centered on the test-retest and internal con«istency

reliability approaches to measuring the reliabili'y of this
instrument.

Gordon (Ref. 11) cited two studies which investigated the
test-retest reliability of the GPP-I. The first ¢ f these
studies comparad the scores of 127 Naval enlisted men tested
at the beginning and end of a twenty-nine week tra.ning
program. The correlations on the eight scales of the GPP-I
ranged from .50 to .79 with a mean of .67. The other study
was of longer range and compared the scale scores of members
of three consecutive classes of optometry students. Each
class (consisting of an average of 54 students) was tested at
the beginning of the first year and retested at graduation
time almost four years later. The test-retest reliability
coefficients for all three classes on the eight GPP-1 scales
ranged from .47 to .68, with a mean of .54.

Several studies of internal consistency reliability were re-
ported by Gordon (Ref. 11). One study, which was based on a
sample of 92 college students, reported split-half reliabil-
ity coefficients ranging from .86 to .89 for the GPP scales,
with a mean of .88. A similar study of 168 college students
demonstrated split-half reliability coefficients ranging from
.80 to .83, with a mean of .82 for the GPI scales.

A study of 218 male managers in a public utility utilized the
coefficient alpha, another measure of internal consistency
reliability. For the GPP scales, these reliability co-effi-
cients ranged from .82 to .85, with a mean of .83. The GPI
was administered to the same sample, with the results yield-
ina coefficient alpha reliabilities with a range of .81 to
.83 and a mean of .82.
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6.2.4.2.2 Validity

With respect to the GPP-I, traditional evaluation studies
have centered on the construct validation approach to the
meazurement of validity.

The two major methods of establishing construct validity for
the GPP-I have been through correlating an individual's GPP-I
scale scores with ratings of the same trait by peers and
others, and by correlating the scores with other personality
inventories designed to measure the same traits.

Braun, Alexander, and Weiss (Ref. 12) conducted a study using
the GPI with a sample of female college students who lived
together in two small groups of thirteen and seventeen each.
The total of thirty subjects were administered the GPI in
group settings. One week later, each student was asked to
rate the other members of her group on each of the four
traits included on the test. The validity coefficients re-
sulting from correlations of the test scores with peer rat-
ings ranged from .39 to .58, with a mean of .50. In another
study conducted by Bravo-Valdivieso (cited in Ref. 11), fif-
ty-seven seminarians were administered a Spanish translation
of the GPP. Each of the subjects was subseguently rated on
each of the four Profile traits by three superiors. These
ratings were conducted independently and then pooled for each
subject. Correlations between the scale scores and the rat-
ings resulted in validity coefficients ranging from .21 to
.58, with a mean of .40.

The GPP-~I scale scores have been compared with certain scales
on a variety of other personality inventories. Gordon (Ref.
11) reported a study conducted on 123 Civil Service employees
whe were administered the GPP-I and the Eysenck Personality
Inventory (EPI) (Ref. 13). Correlations were computed be-
tween GPP-I scores and the Extroversion and Neuroticism
scales, which are the major scales on the EPI. As would be
expected in terms of personality theory, this comparison
yielded some negative correlations, such as between Emotional
Stability (GPP~I) and Neuroticism (EPI), i.e., the more emo-
tionally stable an individual, the less neurotic he/she is.
The absolute values resulting from all combinations of cor-
related scores ranged from .05 to .58, with a mean of .30.

In another study reported by Gordon, 1978, the GPP-I scale
scores of 160 Naval enlisted men were compared with all of
the scales on the Guilford-Zimmerman Temperament Survey
(GZTS) (Ref. 14). This test is presumed to measure several
traits similar to those included on the GPP-I. The absolute
values of all combinations of correlated scores ranged from
.00 to .65, with a mean of .23.
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6.2.4.2.3 Cost of Development and Administration

The current prices of the materials necessary :or administra-
tion of the GPP-I are as follows:

Package of 35 GPP-1 Booklets - $19.75
Package of 35 GPP Booklets - 1C.00
Package of 35 GPI Booklets = 10.00
Package of 35 Answer Documents for

Hand or Machine Scoring - GPP - 8.00
Package of 35 Answer Documents for

Hand or Machine Scoring - GPI - 8.0C
Handscoring Keys - GPP 5.25
Handscoring Keys - GPI - 5.25
Computerized Scoring (per test) - 1.15

6.2.4.2.4 Administrator: Training and Qualifications

No particular qualifications are necessary for administration
of the GPP~I, although the individual should be trained to
give the instructions for the test in a thorough and compe-
tent manner according to the guidelines in the manual. In-
terpretation of the GPP-I scores should be conducted by a
qualified psychologist or psychiatrist who has been thorough-
ly trained in the use of the test.

6.2.4.2.5 Administration of the GPP-I: Time and Difficulty

Either the GPP or the GPI individual forms can be completed
in approximately seven to fifteen minutes. When the combined
form is administered, twenty to twenty-five minutes are usu-
ally adequate for completion. A minimum equivalent of a

seventh-grade reading level is necessary for comprehension of
the test items.

6.2.4.2.6 Equipment/Materials Needed for Administration

The materials needed for administration of the GPP-I include
the appropriate test booklets, answer documents, and soft-
lead pencils.

6.2.4.2.7 Personal Effects on Applicants

The occurrence of objectionable items on the GPP-I1 appears to
be the only potential adverse effect on applicants.
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6.2.4.2.8 Compliance with Legal Issues and EEOC Guidelines

There has been some research done to determine whether the
GPP-I discriminates among racial and ethnic groups. Hays
(cited in Ref. 11) conducted a study using fifty-eight black,
forty-eight Hispanic, ard 771 wvhite student teachers as sub-
jecte. All subjects were administered the GPP-I upon gradu-
ation, just prior to reginning their initial teaching assign-
ments. Significant differences aiwong groups were found on
two scales: Blacks scored higher than whites on measures of
Cautiousn2ss and Emotional Stability. There were no signifi-
cant differences in scores between the iispanic subjects and
either the white or black subjects.

in a study by Gordon (1973, cited in Ref. 11), the GPP-I was
administered to a total of 181 female service (food, laundry,
maintenance, etc.) personnel in 3 mental hospitals in Penn-
sylvania. The sample consisted of 102 black and 79 white
subjects. Results showed significant differences on two
scales: whites scored higher on Responsibility, while blacks
scorea higher on Original Thinking. The author noted that
the results may have been partially due to group differences
in age and education, the white subjects being older and hav-
ing had less formal education than the black subjects.

Gordon (Ref. 11) noted that overall, the significant racial

and ethnic differences demonstrated by the research with re-
spect to the GFP-I, were both small in magnitude and in di-

rections that would be unlikely to result in adverse impact

to minority group members for selection purposes.

Since the GPP~I has been shown to be unlikely to discriminate
against minority group members, this instrument appears to be
basically in accordance with EEOC Guidelines. This review

did not reveal any legal cases which centered upon the use of

6.2.4.2.9 Confidentiality of GPP-I Results

Because the GPP-I is a psychological test, it is subject to
the same ethical standards for confidentiality as previously
discussed for such instruments.

6.2.4.2.10 Susceptibility To Faking

Gordon (Ref. 11) stated that although the GPP-I does not have
any "lie" or "faking" scales, the construction of the instru-
ment is such that individuals can choose an excess of compli-
mentary alternatives without detracting from the reliability
of the test. This issue has been investigated in several
studies discussed by Gordon (Ref. 11), who concluded that al-
though some distortion may occur in situations where individ-
ua.s are motivated to provide favorable responses, the magni-
tude of this distortion appears to be relatively small. The
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author stated that overall findings indicate that individ-
uals, on the average, tend to provide two extra complimentary
responses ir situations where they are asked to "faxe good"
as compared to normal test-taking situatiors.

6.2.4.2.11 Labor Ralations Considerations

This raview did not reveal any labor relations controversies
which centered on the use of the GPP-I, although the possi-
bility of such action could occur if it were determined that
this instrument violated legal or ethical guidelines.

6.2.4.2.12 Reevaluation Considerations

In accordance with EEOC guidelines, a job applicant screened
out on the basis of the GPP-I should be provided with an op-
portunity for reevaluation. As with most personality tests,
this opticon appears especially important due to the inclusion
of some traits on the instrument which might fluctuate due to
situational changes. Such changes could result from real-
life events (e.g., marital or financial prcblems) that might

temporarily alter certain aspects of an individual's person-
ality.

6.2.4.2.13 Applicability of the GPP-I to Selection of
Nuclear Facility Personnel with Regard to
Emotional Instability

The GPP-I includes a scale specifically designated as an in-
dex of "Emotional Stability". The inclusion of this scale,
as well as “he occupational normative data provided in the
tast manual, appear to render this test worthy of considera-

tion as a selection instrument for nuclear facility person-
nel.

One apparent weakness of the GPP-I is its lack of a scale in-
cluded to detect faking of responses. Although, as Gordon
(Ref. 11) pointed out, the structure of the instrument ap-
pears to minimize the potential for distortion, this defi-
ciency must be kept in mind, especially in considering the
use of this instrument in a personnel selection procedur=.

As with the other personality tests discussed, validation of
the GPP-I on nuclear facility personnel would appear a logi-

cal step to its consideration for inclusion as a selection
instrument.

6.2.5 Eysenck Personality Questionnaire (EPQ)

6.2.5.1 Overview

The Eysenck Personality Questionnaire (EPQ) is a self-report
inventory of the "Yes-No" (a variation of "True-False") for-
mat. It was published in 1975, and represents the most re-
cent revision of a series of personality measures developed
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by Eysenck and his colleagues. These earlier instruments in-
cluded the Maudsley Medical Questionnaire (Cited in Ref. 15),
the Maudsley Persconality Inventory (Ref. 15), and the Eysenck
Personality Inventory (Ref. 13).

The EPQ consists of ninety items which yield scores on the
following three personality dimensions: Extraversion-
Introversion (E), Neuroticism ‘N) and Psychoticism (P). In
addition, there is a Lie Scale (L) dersigned to cetect "faking
good" response sets. The authors of the test suggest that in
certain contexts, and for practical purposes, the Neuroticism
Scale be referred to as "emotionality" or "stability-
instability", aad the Psychoticism Scale &3 "touvh-minded-
ness" (Ref. 16, H.3). They view tl.le E and N traits measured
by the EPQ as contributing more to a descr.iption of an indi-
vidual's personslity than any other two factors excluding
those that pertain to the cognitive or intellectual domain.
The inclusion of the P scale is the major difference between
the EPQ and its predecessor, the EPI. Eysenck and Eysa2nck
(Ref. 16) view the term "psychoticism" to refer to a trait
whaich they suggest is present in everyone to some degree.
They stress that a high score on this scale represents a pre-
disposition to the development of a psychiatric abnormality
but scores on the scale do not necessarily predict the devel-
opmenit of psychiatric abnormality.

As measured by the EPQ, the typical extravert is desciibed as
tending toward being aggressive, losing his temper easily,
displaying impulsivity and unreliability, and being carefree
and easy-going. The typical introvert is viewed as being
quiet and retiring, reserved and somewhat uncomfortable with
others, serious-minded, well-organized, and rather pessimis-
tic. The higher N scorer is described as an anxious worrier
who is frequently depressed, easily upset and overly reac-
tive, scmewhat rigid. prone to psychosomatic disorders and
bearing a constant* preoccupation with things that might go
wrcng. A high P s~orer is seen as being a loner, being un-
caring and often cruel to others, lacking in empathy and
interpersonal sensitivity, displaying hostile or aggressive
actions with little regard for others, and exhibiting a need
for new sources of stimulation, with little regard for danger
(Ref. 16).

The normative data for the EPQ was gathere?! on a total of
5,574 "normal" subjects and 2,154 "abnormal" subjects (the
term "abnormal” is used here to refer tJ psychiatric pa-
tients, prisoners, drug addicts, and alcoholics who partici-
pated in the standardization studies). Eysenck and Eysenck
(Ref. 16) pointed out in the Manual for the EPQ, that the
"normal" subjects who provided the «:andardization data were
largely residents of urban areas, and displayed large sex and
age differences. In order to compensate for these effects,
the standarcization tables are broken down according to age
grouvs and sex. The Manual also includes tables depicting
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the means and standard deviations for a variety of occupa-
tional groups.

The EPQ is available in one form only for adult populations.
It is quickly and easily scored by hand, thus machine-scoring
services are no* available. Rather than being converted to
Standard Scores, raw scores on the EPQ scales are compared
directly to the means and standard deviations for the appro-
priate normative daca tables.

6.2.5.2 Relevant Considerations
6.2.5.2.1 Reliability

With respect to the EPQ, traditional evaluation studies have
focused on the test-retest and internal consistency reliabil-

ity approaches to measuring the reliability of this instru-
ment.

Eysenck and Eysenck, (Ref. 16) cited several studies designed
to evaluate the test-retest reliability of the &PQ. The
samples used for these studies included 111 dental students,
31 polytechnic students, 40 social workers, and 55 university
students. All subjects wer2 retested following one-month
intervals. Reliability coefficients for all groups ranged
from .51 to .96, with an overall mean of .84.

Eysenck and Eysenck (Ref. 16) reported a study designed to
measure t e internal consistency reliability of the EPQ, us-
ing 500 male and 500 female adult subjects. Alpha coeffi-
cients (a measure of internal consistency reliability) ranged
{rom .63 to .85 for both groups, with an overall mean of

.80. There were no significant differences based on sex of
the subjects. A similar study (Ref. 16) using a sample of
prison inmates revealed coeificient alpha values comparable
to those in the investigation discussed above, with an over-
all mean of .82.

6.2.5.2.2 validity

With respect to the EPQ, traditional evaluation studies have
centered on the construct validation approach to the measure-
ment of validity.

In discussing measures of construct validity for the EPQ,
Eysenck and Eysenck (Ref. 16) reviewed studies comparing the
scales on this instrument to those of various other person-
ali*ty tests. Correlations between the EPI and Cattell's
Anxiety Factor (Ref. 17) and Neuroticism Factor (Ref. 18)
ranged from .34 to .81, with a mean of .59. Comparisons of
the CPQ and the Multiple Affect Adjective Checklist (Ref. 19)
revealed validity coefficients ranging from absolute values
of .00 to .59, with a mean of .25. Another study compared
the EPQ to the Califoinia Psychologicel Inventory (Ref. 20).
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This study revealed validity coefficients ranging from .0l to
.67, with a mean of .29.

6.2.5.2.3 Cost of Development and Administration

The current prices of the materials necessary for administra-
tion of the EPQ are listed below:

EPQ Manual - $ 2.00
Package of 500 EPQ Forms - 57.00

3ets of Handscoring Keys for
P, E, N and L Scales of EPQ
(per set) - 2.75

6.2.5.2.4 Administrator: Training and Qualifications

No specific training or education is required for administra-
tion of the EPQ, since it is a self-report inventory. The
administrator should, however, be nrovided with the basic
instructions to give the tesi-takers. Interpretation of EPQ
scores should be conducted by a qualified psychiatrist or
psychologist who is thorcughly familiar with the instrument.

6.2.5.2.5 Administration of EPQ: Time and Difficulty

The EPQ is a relatively brief personality inventory, and can
usually be completed in fifteen to twenty minutes. There are
no apparent difficulties associated with test administration.

6.2.5.2.6 Equ.pment/Materials Needed for Administration

For'pre-employment screening purposes, the only materials
needed for administration of the EPQ, are the Adult EPQ Forms
and pens or pencils.

6.2.5.2.7 Personal Effects on Applicants

Although the authors of the EPQ (Ref. 16) state that the test
items are not socially objectionable, there are no data
available to support this contention. Some individuals might
he likely to view some of the items as offensive or invasions
of privacy, however, this appears to be the only apparent po-
tentially detrimental effect to the applicant.

6.2.5.2.8 Compliance with Legal Issues and EEOC Guidelines

Although the manual provides separate standardization tables
based on age, sex, and various occupational groups, it must
be stressed that the EPQ was standardized on a primarily ur-
ban population. For this reason, there are some questions
regarding the administration of this test to non-urban popu-
lations, and the potential discriminatory effects.

6-25

B Lt IR Bt | i, o b R = S il e e SR A L T e W e e T e A e ety e DT



This possibility could result in conflicts with EEOC guide-
lines if it results in adverse impact in an employment set-
ting.

6.2.5.2.9 Confidentiality of EPQ Results

Because the EPQ is a psychological test, it is subject to the
same Ethica. Standards for confidentiality as previously dis-
cussed for such instruments.

6.2.5.2.10 Susceptibility to Faking

The Lie scale (L) on the EPQ was developed to aid in the de-
tection of response distortion on this instrument, and was
validated along with the other scales. The trained and qual-
ified interpreter should, therefore, be able to detect re-
sponse sets suggestive of "faking good.”

6.2.5.2.11 Labor Relations Considerations

This review did not reveal any labtor relations controversies
which centered on the use of the EPQ. The possibility of
such action cannot be ruled out, however, if it were Jdeter-
mined that this instrument violated legal or ethical guide~
lines.

6.2.5.2.12 FReevaluation Considerations

In accordance with FEOC Guidelines, a job applicant screened
out on the basis of the EPQ should be provided with an oppor-
tunity for reevaluation. Z%s with most personality tests,
this option appears especiilly important due to the inclusion
of some items or “raits on the test which might reflect real-

life situational changes in an individual at different test-
ing times.

6.2.5.2.13 Applicability of the EPQ to Selectio. of Nuclear
Facility Personnel with Regard to Emo-ional
Instability

As stated by the authors of the EPQ (Ref. 16), the Neuroti-
cism Scale may also be considered a measure of an individ-
ual's degree of emotional stability/instability. For this
reason, it appears relevant to the purposes of this review.

The major weakness of the EPQ appears to be t : fact that its
normative data were obtained primarily from urban dwellers.
Since applicants to nuclear power facilities typically come
from all geographic regions, it would appear advisable to
gather additional normative data from residents of suburban,
small-town, and sparsely populated communities, prior to con-
sidering the use of this instrument.



6.3 Physiological Measurement Technigues

6.3.1 Overview

Physiological measurement techniques may be defined as those
methods designed to measure internal bodily functions. This
definition is necessarily broad in nature due to the complex-
ity of the human body and the vast number of specific para-
meters that might be measured. For the purposes of this re-
view, this section will focus on techniques designed to de-
tect physiological arousal patterns occurring in respcnse to
environmental stressors. The rationale underlying the con-
sideration of physiological measurement techniques in the
selection of nuclear facility personnel represents the inter-
actional pattern of the behavioral, emotional, and biological
aspects of human func ioning, and their combined impact on
both physical and mental health.

Thers are a variety of typical physioclogical changes which
may occur in an individual confronted with a stressor. Ex-
amples of these bodily responses include increased skeletal
muscle tension, alterations in brain wave activity, increased
heart rate, respiration rate and blood pressure, fluctuations
in skin conductance leveis, and a variety of hormonal and
neurochemical imbalances (Refs. 21 and 22). If these changes
occur repeatedly, they predispose the person to the develop-
ment of psychophysiological /psychosomatic disorders such as
hypertension, migraine neadaches, asthma, gastro-intestinal
disorders, etc.

Despite the widespread use of polyjraph testing for lie-
detection purposes in amployment <a2ttings, there have been
few, if any, attempts tc employ physiological evaluation of
stress responding in personnel selection procedures. Before
such an approach could be considered for implementaticn, it
would be necessary to establish significant criterion-related
validity for physiological measurement techniques. In order
to justify its use, these data would have to indicate a
strong relatiouship retween the predictors (the physiological
measurement techniques selected for use) and the criterion
(performance on the jr" °,

Several early investijations (Refs. 23 and 24) established a
theoretical foundation relating degree of stress to level of
performance. These studies led to the formulation of the
Yerkes-Dodson lLaw (Ref. 24), more commonly known as the "in-
verted-U" relationship between arousal levels and perform-
ance. This hypothesis postulates an inverted U-shaped graph-
i~ .epresentation of this interrelationship, indicating that
tere is a moderate level of stress or arousal associated
with maximum performance, such that either too little or too
much stress induces performance decrements. Easterbrook
(citad in Ref. 25) suggested an explanation for this phenome-
non. He pointed out that when levels of arousal are too low,
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6.3.2 Bicfeedback Instruments
6.3.2.1. Overview

Within approximately the past two decades, numerous research-
ers with various types of training* (Refs. 29, 30, 31, 32,
33, and 34) have compiled vast amounts of literature indicat=-
ing that what were previously considered strictly involuntary
physiological mechanisms (e.g., heart rate, blood pressure,
galvanic skin response, brain-wave activity, etc.) can be
brought under voluntary control, implying a mind-body inter-
action. This preliminary research evolved into the area of
biofeedback research, a rapidly expanding field which encom=-
passes a vast range of current and potential applications. A
basic working definition of the term biofeedback, which is
applicable to all of the specific areas of Lnvestigation was
provided by Blanchard and Epstein (Ref. 35) who described
biofeedback as "a process in which a person learns to reli-
ably influence physiological responses of two kinds: either
responses which are not ordinarily under voluntary control or
responses which ordinarily are easily regulated, but for
which regulation has broken down due to trauma or disease"
(p+2). This learning typically requires the use of some
variety of instrumentation, designed to provide the individ-
ual with feedback regarding the functioning of the physio-
logical system being monitored, so that learning can take
place.

The term biofeedback implies that such instruments possess
capabilitles of feeding back information to the individual
being monitored. The purpose of this feedback in traditional
clinical usage has been to provide the person with objective
information regarding his/her physiological responses, so
that he/she can learn to relate this to subjective feeling
states and thus gain voluntary control over the physiological
functions being measured. Such equipment can be operated in
a feedback-off mode, however, so that only the equipment
oparator is in the position of detevting physiological mea-
surements. Thus, the data obtained can be interpreted with-
out the possible confounding factor of learning taking place

*+J.T. Hart, "Autocontrol of EEG Alpha, "Paper presented at
the annual meeting of the Society for Psychophysiological
Research, San Diego, California, October (1967).
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6.3.2.2.2 Vvalidity

As with reliability, this review did not reveal any litera-
ture pertaining to the traditional validation approaches

with respect to hiofeedback devices. With respect to this
review, it appears that research efforts aimed at predicting
performance and stress reactivity on the basis of biofeedback
readings, would be a beneficial pursuit. The optimal setting
for conducting such research would be in an actual nuclear
facility. This type of approach would serve as an effort to
establish criterion-related validity for biofeedback instru-
mentation.

6.3.2.2.3 Cosc of Development and Administration

There are at least a dozen manufacturers of high quality bio-
feedback equimment, and numerous manufacturers of lesser
grade devices. An initial consideration in regard to the
selection of instruments would involve determination of which
physiological functions would provide t! . most useful infor-
mation. A high quality instrument, having wid2 enough ranges
of measurement to be optimally sensitive and accurate, could
cost anywhere from several rundred to two thousand dollars.
Thus, procuremert of various manufacturers' specifications is
a logical first step for any organization considering the use
of such equipment.

6.3.2.2.4 Administrator: Training and Qualifications

An individual can usually be trained in the operation of a
specific parameter biofeedback instrument withir approximate-
ly on2 week. Some instruments (e.g., EEG ana GSR) a.: more
complex than others for operational purposes. Interpretation
of the data obtained from biofeedback instruments requires
considerable understanding of the physiology involved. spe-
cific qualifications for biofeedback training professionals
exist in some state3 and are variable from state to state.
These requirements serve the purpose of certifying individ-
vals who will be using such equipment for training, however
it is Likely that the same requirements would alsc apply to
persons using the equipment for monitoring purposes only.

6.3.2.2.5 Administration of Measurement Techni [1e:
Time and Difficulty

A typical length of time for one biofeedback session is about
twenty minutes; this duration is appropriate for establishing
a stable baseline level of the parameter(s) being measured.

Although all the major instruments now in use rely or skin
surface electrodes (as opposed to needle electrodes) this im-
plies both proper skin preparation and the need to mak2 sure
that the electrodes are placed on the identical body site for
repeated measurements.
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6.3.2.2.4 Equipment/Materials Needed for Administratior

Most biofeedback j.ustruments are modular, self-contained, and
are typically battery-powered, eliminating the possibility of
electrical shock to the individual as well as the inaccu-
racies of recording posed by occasional power surges. Many
manufacturers now produce modular data integrator equipment
which can receive inputs from all the instruments being used
to monitor the individual. Such units can be programmed to
collect data on all functions at precise time intervals, a
task virtually impossible for human recording. In addition,
some of these integrators will perform simple statistical an-
alyses of the 3-*a as they are being recorded.

The basic equipment nteeded for utilizing biofeedback instru-
ments to measure stress responding includes the following
items:

(1) modular feedback instrument for each parameter being
measured

(2) skin surface electrodes
(3) electrode cables
(4) alcohol and cotton balls for preparation of body site

(5) data acquisition and integrator component, if desired,
with cables to be attached to each individual modular
component

(6) data recording sheets
6.3.2.2.7 Personal Effects on Applicants

It is possible that some individuals might view physiological
measurement as an invasion of privacy and thus object to this
procedure. There are also occasional cases in which subjects
are fearful of reing electrically shocked by the instrumenta-
tion. This problem may be resolved by having the administra-
tor explain to the subject that the current passes only from

the person to the machine, and not in the reverse direction.

6.3.2.2.8 Cumpliance with Legal Issues and EEOC Guidelines.

Because biofeedback represents a unique combination medical/
psychological measurement technique and has not been used
significantly as a selection device, it is difficult to
determine whether it would be subject to the same EEOC guide-
lines as other psychological tests. Biofeedback is a rela-
tively new field of endeavor, thus its reliability and valid-
ity have not yet been adequately established. This review,
while revealing nc evidence suggestive of adverse impact,
does not necessarily indicate compliance of this procedure
with established guidelines.
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6.3.2.2.9 Confidentiality of Measurement Technique Results

Because data gathered through the use of biofeedback instru-
ments are personal in nature, they should be treated with the
same confidentiality considerations as psychological or medi-
cal data. That is, they should be released only to persons
who are clearly in positions of neeling this information for
personnel selection decisions.

6.3.2.2.10 Zusceptibility to Faking

It is unlikely that an individual applying for a nuclear fa-
cility position would attempt to modify this physiological
functioning while being meazured by biofeedback equipment,
since to do so would increase arousal levels and thus poten-
tially decrease his/her suitability for the job. It would be
possible to distort such a profi.e by such actions as clench-
ing teeth, tensing musci's, wiggling toes, etc. These activ-
ities would produce a prcfile reflecting consistently high
arousal levels, so that discrimination of significant physio-
logical reactions to stimuli presente? would be difficult.
The administrator should carefully ob..rve the individual be-

ing monitored in an effort to detect such attempts at distor-
tion.

6.3.2.2.11 Labor Relations Considerations

This review revealed no labor relations controversies which
centered on the use of biofeedback techniques within a selec-
tion context. The possibility of such an occurrence cannot
be ruled out, however, if such use were to be shown to vio-
late legal or ethical guidelines.

6.3.2.2.12 Reevaluation Considerations

In accordance with EEOC Guidelines, an individual screened
out on a basis of bi~feedback results should be given the
opportunity for reev. .uation. The stress response is likely
to fluctuate in a fas) ion similar to that of certain situ-

ational pe’ sonality variables, providing further justifica-
tion for r«2valuation.

6.3.7.2."., App.icability of Biofeedback Instruments tc
Selection of Nuclear Facility Personnel with
Regard1 to Emotional Instability

It appears that biofeedback techniques have the potential for
providing significant addit.onai information useful in the
selection of nuclear facility personnel. The optional use of
these techniques would involve the measurement of physio-
logical indices during situational sim:lations and compsrison
of these data to baseline rates. The major drawback to this

application appears to be the potential artifacis proiuced by
body movement.
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Another reservation regarding biofeedhack is the lack of es-
tablished validity relating stress levels t¢ on-the-job per-
formance. This appears to be a fruitful area for further
investigation.

6.3.3 Polygraphs
6.3.3.1 Overview

Polygraphic equipment was originally developed for the pur-
pose of research investigations regarding physiological func-
tioning. The complexity of the original instruments was due
to the incorporation of mechanisms designed to compensate for
poor quality of amplified signals resulting from inadequate
electrode techniques, unreliability of amplifiers, and the
need for complete electronic shielding (Ref. 36). Improve-
ments in modern polygraphs have greatly reduced such sources
of error; however, polygraphic instruments remain quite com-
plex due to their capabilities of simultaneously monitoring a
vast range of physiological functions, thus implying the use
of an eqgually broad span of accessory paraphernal:a.

The two current major applications of the polygraph include
physioclogical research and detection of deception. The ap-
plication of polygraphy to detection of stress responses
(other than responses to deception) remains primarily a re-
search endeavor. This is due to the complexity of laboratory
polygraph equipment operation and the development of modular
biofeedback equipment which can provide the same data with
relatively greater ease of operation. For these reasons,
this section will review the technique of polygraphy primar-
ily from the viewpoint of its major applied use, detection of
deception. This topic is relevant to the objectives of this
review because deception 13 frequently an index of emotional
instability (see Section 3.2.1.2).

The type of polygraphic equipment generally used for lie=-
detection purposes is known as the field »>olygraph. Field
polygraphs are portable, modified versions of standard la=-
beratory equipment, which are usua''y designed to measure
respiration rate, blood pressure, ‘eart rate, and skin con-
ductznce levels (Ref. 37).

Barlend and Raskin (Ref. 38) outlined the three basic types
of approaches used in field polygraphic lie detection. The
first method is known as the "peak of tension” technique.
With this approach the applicant, having had the polygraphic
sensing devices attached to his/her body, is asked a series
of questiors. This series contains one critical item and
several non-critical items which are in some way similar to
the critical items. The questions are presented in a stan-
dard sequence, which the applicant knows ahead of time. If
the individual's highest levels of physiological arousal are
demonstrated in response to the critical item, he/she is
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judged deceptive. If his/her highest response levels occur
with a different item, he/she is judged truthful. The second
approach, known as the "relevant-irrelevant" technique is
conducted in a fashion similar to the peak of tension method:
however, in this case, the applicant is unaware of the se-
quence of the questions, more than one critical item is in-
cluded, and the critical items are not similar to the non-
critical items. The third approach, known as the "control
question" technique was developed by Reid (Ref. 39) in an ef-
fort to provide a more accurate means of detecting deception
in individuals with chronic high or low arousal levels. In
this situation, both the relevant and the irrelevant (con-
trol) items are designed to elicit high arousal levels in
applicants. The theoretical basis for this approacl: involves
the notion that truthful individuals will display hi the:
levels of reactivity to control questions than to critical
items, while deceptive persons will exhibit higher arousal
levels in response to critical or relevant questions.

The use of the polygraph as a lie-detection device is, and
has been, a controversial issue since the beginning of this
application of the instrument some fifty years ago. This on-
going dispute involves a variety of issues. Recent estimates
indicate that between two-hundred thousand to a half million
lie-detector tests are administered annually in the private
sector (Ref. 40). 1In thesir study of major U.S. corporations
in regard to polygraph usage, Belt and Holden (Ref. 40) found
that the three major purposes cited by corporations using the
polygraph were to verify employment applications, to conduct
periodic evaluations of employee honesty, loyalty and adher-
ence to company policy, and :o0 investigate isolated incidents
of theft, vandalism, sabotage, etc. The proponents of the
use of polygraphy for lie-detection cite the low omerating
costs ($25.00 to $50.00 per test), speed of administration,
and advantages of additional information useful in selecting
out individuals who woull be potential company liabilities.
Those who oppose the use of this technique view the test as
an invasion of privacy, as well as stating that other selec-
tion methods available are adequate. (Ref. 40).

The two major issues surrounding the use of lie-detection by
polygraphy involve the legalities of this technigue and the
questions regarding its validity. These two areas of concern
will be addressed under Relevant Considerations.

6.3.3.2 Relevant Considerations
6.3.3.2.1 Reliability

With respect to the polygraph, traditional evaluation studies
have centered on the test-retest and inter-rater approaches
to the measurement of reliability. Caution should he exer-
cised in interpreting the results of these cstudies, since
quite different findings have Yeen reported by proponents

vs. opponents of the use of tl.is technique.
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As noted by several authors (Refs. 41 and 37) research re-
gardine the reliability of the use of the polygraph for lie
detectiun has remained generally inconclusive due to lack of
standardized research design.

Balloun and Holmes (Ref. 41) conducted a study designed to
examine the effects of reneated poivgraphic examinations on
ability to detect deception. Their results demonstrated
greatly Aiminished lie detection capabillities upon repeated
testing.

Studies investigating the inter-rater reliability of the
polygraph for lie detection purposes (Refs. 38, 42, 37, 43,
and 44) have generally compared multiple raters' determina-
tions of truthfulness or deception, based on visual inspec-
tion of individuals' polygraph charts. The findings from
these investigations exhibit generally high percentages of
inter-rater agreement, with a mean of approximately 88%.
These h.gh inter-rater agreement percentages must be viewed
with caution, however, because agreement among raters does
not ensure that the polygraph is accurate in det +*ting
deception or truthfulness (see section on Validit; ich
follows).

6.3.3.2.2 Validity

With respect to the polygraph, traditional evaluation studies
have centered on the construct validation approach to the
measurement of validity.

Studies designed to measure the validity of the polygraph for
lie detection applications have traditionally compared con-
clusions derived from polygraphic charts with other external
measures of deception or truthfulness. These external mea-
sures have included sources of information such as background
checks, confessions of guilt in other situations, and court
records of conviction. Validity data obcained from studies
employing these types of comparisons have revealed large var-
iaticus, ranging from chance (50%) or less accuracy (Ref. 45)
to figures as high as 81% (Ref. 38), and 88% (Ref. 43).

It should be noted that it is difficult to compare the avail-
able research findings regarding the validity of polygraphic
lie detection techniques due to extreme variations in method-
ological approach.

These variations in approach include lack of uniformity in
the following kinds of research design considerations: types
and combinations of questions asked, physiological parameters
measured, field vs. laboratory interpretation of response
patterns, number of raters evaluating each chart and differ-
ing criteria for determination of deception. These methodo-
logical problems should be considered in the interpretation
of studies designed to measure the validity of the polygraph
for use in detection of deception.
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6.3.3.2.3 Cost of Development and Administration

There are several manufacturers of polygraphic eguipment,
each having their rw#n set of instrumentation prices. Most
polvgraphs are qu.te expensive, with costs for complete re-
cording systems ranging from around $2,000 to $10,000. The
approximate cost of a particular system depends not only on
the quality and sophistication of the instruments desired,
bt also on the number of physiological parameters to be
measured. In practice, most polygraphic lie detection pro-
cedures do not require more than a four-channel acquisition

system, capable of monitoring four physiological functions
simultaneously.

Due to the expense and expertise necessary for operation of
polygraphic equipment, many organizations send jeb appiicants
to private polygraph examiners, who generally charge from
$25.00 to $50.00 per test.

6.3.3.2.4 Administrator: Training and Qualifications

Ae noted by Belt and Holden (Ref. 40), nineteen states* thus
far have passed formal laws outlining standards for the
training and licensing of polygraph examiners. The remaining
states do not as yet require any formal certification for
polygraph administration. Thorough training of test adminis-
trators in the areas of instrumentation operation, physiolog-
ical chart interpretation and methods of questioning would
appear, howeve:, to be the minimal requirements necessary for
effective polygraph administration.

6.3.3.2.5 Administration: Time and Difficulty

A polygraphic lie detection test typically requires from a
hal f<hour to forty-five minutes for administration. The
specific time required depends on both the number of ques-

tions asked and the type of approach used by the polygraph
examiner.

There are no inherent difficulties associated with admini-
stration of a polygraph test; however some potential problems

* These states include Alabama. Arizona, Arkansas, Florida,
Georgia, Illinois, hkencucky, Michigan, Mississippi, Nevada,
Noew Mexico, North Carolina, North Dakota, Oklahoma, South
Carolina, Texas, Utah, Vermont, and Virginia.
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include poor electrode contact, proximity of other electronic
equipment and applicants possibly not understanding some of
the questions asked.

6.3.3.2.6 Equipment/Materials Needed for Administratiun

The basic equipment necessary for polygraph test administra-
tion includes the following instruments and accessories:

(1) Polygraphic acquisition instrument

(2) Input couplers and transducers for each phys.ological
function measured

(3) Skin surface electrodes
(4) Electrode cables and ground wires
(5) Recording paper and ink

As with biofeedback equipment, most polygraphic manufacturers
also produce special feature accessory equipment, such as
data integration instruments; however, such adjunct devices
are not typically employed in lie detection applications of

the polygraph.
6.3.3.2.7 Personal Effects on Applicants

Belt and Holden (Ref. 40) noted that the most significant ob-
jection maintained by opponents cf polygraphic lie detection
tests is this technique's invasin of privacy. It seems rea-
sor *ble that any applicant -e~. .ed to undergo a lie detec-
tion test might experience feelings of personal intrusion.
This is due to the very nature 2f the technique in its impli-
cation that the information given by the applicant requires
external verification before it will be accepted as being

true.

Another important pote-.cial personal effect on applicants in-
volves the ramifications of the results of the test. If an
applicant were not selected on the basis of information re-
vealed by a lie detection test, there could be significant
emotional reactions incurred by the individual, especially in
a case where the test results were inaccurate in depicting a
person as deceptive.

6.3.3.2.8 Compliance with Legal Issues and EEOC Guidelines.

In their discussion of the legalities regarding the use of
the polygraphic lie detector test, Belt and Holden (Ref. 41)
pointed out that individual state governments have begun to
enact legislation aimed at regulating the use of the lie
detector test. In addition to the nineteen states which have
enacted legislation governing the training and licensing of
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polygraph examiners, fifteen other states* now have laws
which to some degree place restrictions on the use of the
polygraph in e.nloyment practices. The specific provisions
of these laws vary from state to state, ranging from some
that prohibit businesses from requiring employees to submit
to lie detector tests, to those of a further extreme of ban-
ning employers from even asking their personnel to undergo
polygraph exams.

The existing legislation regarding polygraph test usage in
employment stems rot only from ethical concerns such as vio-
lations of rights to privacy, but also, and probably equally
as important, from the continued contr~ve sy regarding the
validity of such procedures. Belt and riolden (Ref. 40) noted
that as a result of these concerns, active positions against
the use of the pclygraph for lie detection have been adopted
by the American Civil Liberties Union (ACLU), the Federal
Privacy Protection Study Commission, and several Congress-
men. There is a.so a possibility that polygraph examiners
might discrimirate among the applicants they test on the
basis of 3ander or other demographic characteristics. This
possibility plus the lack of adequately established validity
renders this technique questionable in terms of compliance
with EEOC guidelines.

6.3.3.2.9 Confidentiality of Measurement Technique Results

As with other personal information regarding job applicants
revealed by personnel selection procedures, determinations of
truthfulness or deception based on polygraph tests should be
kept confidential. Only ti:n 2 persons who are clearly in-
volved in the selection prr .ess or in subsequent personnel
matters within an organization should have access to poly-
graph test results.

6.3.3.2.10 Susceptibility to Faking

Although determinations of truthfulness or deception on the
pasis of polygraph tests are made by examiners' evaluations
of the charts, the instruments measure only patterns of phys-
iological arousal, which are then open to human intarpreta-
tion. Therefore, as in the case of biofeedback equipment, it

¥ These states Alaska, California, Connecticut, Delaware,
Hawaii, Idaho, Maryland, Massachusetts, Minnesota, Montana,

New Jersey, Oregon, Pennsylvania, Rhode Island, and
wWashington.
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is possible for an individual being monitored to intenti-nal=-
ly distort his/her polygraphic results by engaging in s .ne
activity (such as biting his/her tongue or breathing rapidly)
which will serve to produce high levels of physiological
arousal in response to control questions. As pointed out by
Lykken. (Ref. 42) strong responses to control gquestions make
it difticult to interpret responses to relevant or critical
items.

Although most qualified polygraph examiners routinely check
for attempts at distortion during testing, it is doubtful
that all such actions can be easily detected. For these rea-
sons, the possibility of applicants successfully faking poly-
graph lie detection tests cannot be ruled out.

6.3.3.2.11 Labor Relations Considerations

Belt and Holden (Ref. 40) noted that the American Federation
of Labor-Congress of Industrial Organizations (AFL-CIO has
taken an active stance against the use of the polygrapr for
lie detection in empioyment settings. This position rasults
from both this technique's alleged invasion of priva~, as
well as grievances claimed by erployees and job appli.ants
vho maintain that they have been wrongly judged dece_tive by
su~h tests. Thus, it appears that lab: disputes involving
the use or the polygraph are likely to occur.

6.3.3.2.12 Reevaluation Considerations

In accordance with EEOC guidelines, an individual screened
out on the basis of a polygraph test should be given the
opportunity for reevaluation. If the polygraphic lie detec-
tion technique were a proven valid procedure for detecting
deception, it is unlikely that the results to the same set of
questions would be different for the same applicant upon re-
evaluation. However, as noted by Balloun and Holmes (Ref.
41), this technique's effectiveness in detecting deception
decreases with repeated administrations, so that reevaluation
results might have to be ccnsidered invalid.

6.3.3.2.13 Applicability of the Polygraph to Selection of
Nuclear Facility Personnel with Regard to
Emotional Instability

It appears that the use of the polygraph for detection of de-
ception as part of a selection procedure, cannot, at this
point, be given substantial support. The questionable reli-
ability and validity of this technique, as well as the issues
involving its legality, prevent its recommendation as part of
a screening procedure for emotional instability with nuclear
facility personnel applicarnts.
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6.3.4 Telemery
6.3.4.1 Overview

Telemetry refers to a technigque encompassing a variety of
specific devices which were originally designed for use with
astronauts, as a means of obtaining prolonged physiological
measurements without the use of cables attached to equipment
(Ref. 46). The original device employed in space flight
utilized a silastic-coated gelatin capsule designed to be
swallowed or inserted vaginally or rectally. The capsule
contained electronic sensors to transmit vecordings of deep
body temperature and heart rate to a receiving antenna built
irto a hbelt worn around the individual's waist. The receiv-
ing antenna in the belt was attached to a transmitter de-
~igned to relay the incoming data to receiver equipment as a
designated data collection center on earth.

Unfortunately, there has been relatively little subsequent
research investigating telemetry capabilitiec. One major
development in the use of telemetry techniques for applica-
tion on earth, however, has been the invention of transducers
which are applied in a similar fashion as skin surface elec-
trodes, thus eliminating the necessity for ingestion of any
type of device. These transducers are capable of monitoring
such physiological functions as skeletal muscle tension and
brain-wave activity, and are now commercially available
through a few manufacturers. The greatest potential advan-
tage of this type of device over other physiological measure-
ment techniques is the lack of cables connecting the individ-
ual to the monitoring equipment. This factor provides for
freedom of movement and eliminates the artifacts produced by
movement of individuals who are attached to physiological
measurement equipment by cables. Such a consideration would
be quite relevant to the measurement of arousal levels in re-
sponse to simulated stress.

6.3.4.2 Relevant Considerations

6.3.4.2.1 Reliability

With respect to telemetry techniques, this raview did not re-
veal any research studies which have attempted to measure the
raliability of telemetry instrumentatioun.

6.3.4.2.2 Validity

With respect to telemetry techniques, this review did not re-
veal any completed studies which have attempted to measure
the validity of these procedures.



6.3.4.2.3 Cost of Development and Administration

Telemetry devices are currently available through a few of
the older and well-established marufacturers of physiolcgical
measurement instrumentation. The general price range is
approximately $1,700 to 32,000 fir a complete system, with
specific costs varying by compa.y.

6.3.4.2.4 Administrator: Training and Qualifications

Since telemetry is still used on a very limited basis, there
Are at present no laws governing the training and qualifica-
tions of administrators. It would seem, however, that a
strong physiology background and thorough knowledge of in-
strument operation would be necessary prerequisites to effec-
tive administration.

6.3.4.2.5 Administration of Measurement Technique:
T“ime and Difficulty

There is no fixed time for administration of telemetry tech-
nigques. The duration of physiological measurement sessions
should, however, be of sufficient length (approximately
twenty to thirty minutes) to permit the administrator to
obtain discernible patterns of physiclogical functioning.

There could be some difficulties incurred with the use of
telemetry by the proximity of other electronic signal trans-
mission equipment, such as radio transmitters or receivers.
Improper electrode attachment could also present problems
during administration. These difficulties could be circum-
vented, however, by proper planning and training on the part
of the administrator.

6.3.4.2.6 Equipment/Materials Needed for Administration

The equipment and materials needed for application of tele-
metry techniques include the following:

(1) Telemetry Receiver

(2) Telemetry Transmitter

(3) Telemetry Transmitter Adapter Xit for each physiological
function measured

(4) Telemetry Electrodes for each parameter measured

6.3.4.2.7 Personal Effects on Applicants

As with other forms of physiological measurement, telemetry
techniques might be viewed by some applicants as constituting
an invasion of privacy. This procedure might be seen as less
objectionable than biofeedback equipment or the polygraph,
however, since the individual is not directly attached to any
machines.



6.3.4.2.8 Compliance with Legal Issues and EEOC Guidelines

This review did not reveal any court cases which centered on
the use of telemetry procedures. Because this technique has
not yet been subject to much evaluative research, it has yet
to demonstrate adequate reliability and validity. Due to
this lack of empirical data, as well as the technique's po-
tential for being viewed as an invasion of privacy, it must
be concluded that compliance of telemetry techniques with
legal guidelines remains questionable at this time.

6.3.4.2.9 Confidentiality of Measurement Technique Results

The data obtained through telemetry procedures are personal
in nature, and should therefore be maintained in a confiden-
tial manner if utilized for selection purposes. Only the
administrator and those persons clearly involved in the se-

lection process or personnel matters should have access to
this information.

6.3.4.2.10 Susceptibility to Faking

Unlike the previously discussed methods of physiological mea-
surement, telemetry procedures are designed to be utilized in
gsituations where the monitored individual is engaging in some
form of motor activity. For this reason, overt body move-
ments would not generally be expected to alter the results,
ever. 1f this were an applicant's intention. Thus, telemetry
appears to be less susceptible to distortion than some of the
other methods of physiological measurement.

6.3.4.2.11 Labor Relations Considerations

This review did not reveal any labor disputes which have cen-
tered on the use of telemetry. If this procedure were to be-
come the object of a labor dispute at some future date, it is
possible that the use of this technique could be considered a
violation of privacy by labor organizations.

6.3.4.2.12 Reevaluation Considerations

In accordance with EEOC Guidelines, an individual screened
out on the basis of telemetry results should be provided with
an opportunity for reevaluation at a later date. This provi-
sion would appear to be especially appropriate to applicants
who were not feeling well, or who, for some other reason, ex-
hibited abnormally high arousal levels on the iaitial testing
occasion.
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6.3.4.2.13 Applicability of Telemetry to Selection of
Nuclear Facility Personnel with Respect to
Emotional Instability

At the present time, the evidence regarding telemetry tech-
niques is inconclusive; therefore, such methods of physio-
logical measurement ~annot be regarded as applicable to nu-
clear facility selection procedures at this point. Because
of the potential value of telemetry in measuring stress re-
sponding during simulation situations, further research on
the application of these techniques would seem to be a worth-
while directior. to pursue.

6.3.5 Voice Stress Analyzars
6.3.5.1 Overview

Voice stress analyzers were originally developed for purposes
similar to that of telemetry techniques. Williams and
Stevens (Ref. 47) reported the development of equipment de-
signed to detect changes in pilots' vocal ctterances during
flight, by means of spectrographic analyses of tape-recorded
conversations.

Changes in the frequency contour of a pilot's speech pattern
were presumed to be correlated with conditions of psychologi-
cal strass. The currently available voice stress analyzers
operate on the same principle, yielding spectrograms which
are visually inspected for microtremors in the voice. The
microtremors are thought to be attenuated by emotional arous-
al.

The current major application of the voice stress analyzer is
in detection orf deception. The technical advantage held by
this technique over the use of the polygraph for lie detec-
tion is its not necessitating that the individual be attached
to any equipment.

$:3.5.2 Reievant Considerations
6.3.5.2.1 Reliability

With respect to voice stress analyzers, traditional eval-
uation studies have centered on the internal consistency and
inter-rater approaches to the measurement of reliability.

Smith (Ref. 48) conducted two studies designed to evaluate
the relative effectiveness of the traditional visual inspec-
tion method of scoring the voice stress analyzers, and a
method using more objective measurement. The first study ex-
amined the tapes of thirty-five professional and non-profes-
sional broadcasters which were made from radio broadcasts.
The second study employed eighteen subjects with phobic anxi-
ety and fifteen non-phobic subjects who were instructed to
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count from one to ten while tape recordings were made of
their recitations. In analyzing the technique's reliability
Smith pooled the data from the two studies and analyzed the
tapes from all sixty-eight subjects using a split-half proce-
dure. The results yielded a reliability coefficient of .39.

Horvath (Ref. 49) conducted a study examining the effects of
difference= ‘n subject motivation on detection of deception.
Two trained evaluators were employed to analyze the voice
stress analyzer data collected from sixty~four college stu-
dents. Inter-rater agreement averaged .65 in the detection
of deception for this study.

6.3.5.2.2 Validity: Perspective

With regard to the voice stress analyzer, traditional eval-
sation studies have centered on the construct validation ap-
proach to the measurement of validity. As Montgomery (Ref.
50) pointed out, there has been a lack of methodological con-
sistency and scientific rigor in the research studies which
have attempted to validate this technique. In this regard,
he cited the subjectivity involved on the part of the ex-
aminer in his/her judgment of a person's degree of stress
following chart analysis, as well as the more fundamental
presumption of the relationship of stress level to the truth-
fulness of the individual's statements.

Kubis (cited in Ref. 50) conducted a study comparing the
polygraph, the voice stress analyzer, and the overall impres-
sions of observers using no equipment in a simulated theft
situation. The design of the study utilizad a total of 176
participants divided into groups of three, with each group
consisting of a supposed thief, lookout, and innocent party.
The obiective of the instrumentation operators and the ob-
servers .:as tc correctly discriminate the individuals within
each group. The results showed that the polygraph was sur-
cessful 76% of the time, the voice stress analyzer 32% or the
time, and the observers 553% of the time. According to
Montgomery (Ref. 50), this study by Kubis remains the most
commonly cited and debated investigation of the voice stress
analyzer, and implies a less than random chance validity for
this instrument (33% representing random chance in a situ-
ation involving three choices). Lykken (Ref. 42) summarized
the findings from several other studies and also concluded
that the validity of the voice stress analyzer did not sur-
pass random chance figures.

An important point was made by both Montgomery (Ref. 50) and
Lykken (Ref. 42) regarding the validity studies of the voice
stress analyze». Both of these authors noted that much of
the available research, particularly those studies reporting
good accuracy for this technique, has been conducted by in-
dividuals who, in some way, have vested interests in the
voice stress analyzer. These data must be viewed with cau-

tion due to their lack of conformity to proper experimental
procedures.
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6.3.5.2.3 Cost of Development and Administration

There are currently three major manufacturers of voice stress
analyzer equipment. The approximate cost of a complete sys-
tem purchased from one of these companies is approximately
$5,000.

6.3.5.2.4 Administrator: Training and Qualifications

At the present time, there ar: no existing laws governing the
credentials of voice stress analyzer operators. Montgomery
(Ref. 50) pointed out that this technique's potential for
detrimental effects to individuals tested implies the need
for governmental regulation which would require standardized
training and licensing of operators. DPrice quotations from
one of the manufacturers of the voice stress analyzer re-
vealed that one week's worth of operator training is included
in the cost of the instrument. It seems questionable ‘vhether
a training program of such short duration could realistically
provide potential operators with sufficient instruction for
proper administration and interpretation.

6.3.5.2.5 Administration of Measurement Technique: Time and
Difficulty

There is no fixed amount cf time recuired for administration
of the voice stress analyzer. The length of administration
is determined by the operator depending on the purpose of
testing.

The major difficulty involved with the use of this technique
is the necessity for obtaining a high Guality *tape recording
of an individual's speech for analysis. Poor quality tapes
would not be able to be converted into accurate spectrograms
by the instrument.

6.3.%.2.6 Equipment/Materials Needed for Administration

Smith (Ref. 48) outlined the equipment necessary for adminis-
tration of the voice stress analyzer to include the follow-
ing:

(1) A high quality reel-to-reel or cassette audio
tape recorder

(2) The voice analysis instrument

(3) Recording paper and ink

6.3.5.2.7 Personal Effects on Aoplicants

As with other forms of physiological measurement, the voice

stress analyzer may be viewed as an invasion of privacy by
some individuals, particularly if it is used in questioning a
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perscn about personal background information, as in the case
of pre-employment testing. An even more sericus .ssue was
discussed by Montgomery (Ref. 50) who noted that there is a
significant danger in the possibility that tape recordings of
an individual's speech might be obtained without his/her
knowledge and then be subjected to voice stress analysis. 1In
this respect, this technique appears unique among the avail-
able methods for physiological measurement, as its unobtru-
siveness represents a significant departure from the other
methods.

6.3.5.2.8 Compliance With Legal Issues and EEOC Guidelines

The major legal issues involving the use of the voice stress
analyzer relate to the possibilities of invasion of privacy
and Fifth Amendment violations (Ref. 50). The possibility of
self-incrimination would be particularly significant with
this technigue's use in employment selection as a truth
verificaticn procedure for backgroun! information supplied.

Another issue involving the legalities of the use of the
voice stress analyzer for employment screening relates to its
potential for discrimination. Montgomery (Ref. 50) noted
that this technique, like the polygraphic lie detection test
involves the possibility of discrimination by the examiner on
the basis of gender or other demographic characteristics of
subjects tested. For these reasons, compliance of the voice

stress analyzer with legal issues and EEOC guidelines remains
questionable at this point.

6.3.5.2.9 Confidentiality of Measurement Technique Results

As previously discussed, there are serious implications in-
volving the use of the voice stress analyzer due to the fact
that tape recordings of an individual's voice can be ob-
tained without his/her knowledge. Assuming, however, that a
job applicant was informed of the use of this procedure, the
results should be treated as confidential in nature, and
should only be available to the examiner and those in charge
of employment selection and subsequent personnel matters.

6.3.5.2.10 Susceptibility to Faking

Smith (Ref. 48) discussed an earlier study by Smith which
showed that hyperventilation had an effect on voice stress
analysis patterns and that this effect appeared unrelated to
psychological stress. This suggests that, as with poly-
graphic lie detection tests, individuals may intentionally
distort their response patterns by actions designed to alter
normal physiological arousal patterns. Thus, job applicants
could, if so desired, invalidate the results of this proce-
dure.



6.3.5.2.11 Labor Relations Considerati: ns

This review did not reveal any lator disputes which have cen-
tered on the use of the voice stress analyzer. As with the
polygraphic lie detection test, however, it is quite possible
that labor organizations would consider this technique to be
an invasion of privacy.

6.3.5.2.12 Reevaluation Considerations

Compliance with EEOC guidelines dictates that a job applicant
screened out on the basis of results of a selection procedure
should be permitted to undergo this procedure again. As with
other physioclogical measurement techniques, the voice stress
analyzer appears particularly appropriate for reevaluation
consideration, due to normal fluctuations in patterns of
physiological functioning.

6.3.5.2.13 Applicability of Voice Stress Analyzers to Selec-
tion of Nuclear Facility Personnel with Regard to
Emotional Instability

At the present time, the voice stress analyzer does not seem
to have adequate supportive documentation to justify its in-
clusion in a selection procedure. Additionally, the ques-
tions regarding this technique's legal compliance add further
reservations to its consideration.

Since this technique has some practical benefits in that it
doesn't require electrodes and cables for administration, it
might be advantageous for further research to investigate
applied uses of this technique for measuring stress arousal
in employment selection procedures. If perfected for such a
purpose, this technique wculd seem to have potential for use
in conjunction with simulated stress situations in detecting
excessive stress arousal as an index of possible emotional
instability.

6.4 Situational Simulations

6.4.1 Overview

Situational simulations are a standardized procedure in which
a participant, or participants, are evaluated on their abili-
ty to perform work-related tasks under conditions that close-
ly simulate the actual work environment (Ref. 51). Simplis-
tic types of situational simulations include typing tests and
driving tests. Situational simulations can be used for em-
ployee development, training, or selection.

The first major use of situational simulations was conducted
by the American Telephone and Telegraph Company in 1956 and
was essentially a research study (Refs. 52 and 53). The
purpose of this longitudinal research study, referred to as
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the Management Progress Study, was to develop employee's
career histories and to compare these histories to future
performance (Ref. 54). Career histories were based on data
gathered from clinical interviews, projective tests, and
situational simulations (referred toc as simulation exercises)
which included work samples, paper-and-pencil tests, and
participation in group problems and group discussions. A
team of evaluators, consisting primarily of professionally
trained persons, reached corsensus regarding the evaluation
of each of the employees. The criterion measures were
periodic performance evaluations. Correlations between the
simulations and on-the-job performance measures have been
quite high (Ref. 54).

The first nonresearch use of an assessment program containing
simulations was carried out by Michigan Bell Telephone Com-
pany in 1958 (Ref. 55).

Michigan Bell's assessment program is the prototype of the
simulations used in the Bell System today, as well as the
model for those used in other organizations (Ref. 54). The

use of the approach has grown rather rapidly over the last
twenty~-five years.

As the use cof situational simulations, also referred to as
assessment centers, blossomed, a Task Force on Assessment
Center Standards was established. This Task Force set forth
the minimal standards of an assessment center, and the in-

terested reader should refer to the appropriate reference
(Ref. 56).

The present-day assessment center consists of a standardized
evaluation of behavior based on multiple inputs. Multiple
trained observers and simulations are used. Judgments about
behavior are made, in part, from the specially developed
situational simulations. These judgments are pooled by the
observers at an evaluation meeting during which all relevant
wssessment data are reported and discussed and the observers

agree on the evaluation of the critical factors relating to
the job.

There are some problems associated with thoe use of situation-
al simulations, including:

e Demand on Organizational Resources: The use of situ-
ational simulations may place a heavy toll on internal
resources, i.e., personnel. That is, given that the
evaluatees and/or evaluators may be from within the
organization, the organization will have to tolerate a
number of people being away from their regular job
duties during the actual evaluation period. This —an
become somewhat costly, as the average evaluation may
take approximately three days.
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e Appropriateness of the Actual Situational Simulationsg:
A critical issue is the degree to which the simula-
tions reflect the demands and content of the job as
reflected by the job analysis. Simulation development
is & time-consuming activity requiring a proper under-
standing of the job. Without the proper understanding
of the job, the simulations will be lacking in terms
of content validity.

e Standardization of Procedures: Cohen (Ref. 57) stated
that the lack of standardizatior may invalidate an
otherwise useful selection instrument. According to
Cohen (Ref. 57) some of the areas of concern include
the time permitted each participant to complete each
individual simulation and the instructicns given to
the participants. Cohen (Ref. 57) alsc stated that
the skill of the evaluators should be as uniform as
possible, thus ensuring that the evaluation of the
various candidates is equally uniform. This th refore
necessitates careful training of the evaluators.

In summary, while these concerns are not insurmountable, it
is clear that they must be seriously considered if the sit-
uational simulation approach is to be used to its fullest
potential.

6.4.2 Relevant Considerations
6.4.2.1 Reliability

With respect to situational simulations, traditional evalu-
ation has centered on test-retest reliability, internal con-
sistency reliability, and inter-rater reliability.

The Michigan Bell Telephone Company examined test-retest re-~
liability by evaluating 85 management employees at two dif-
ferent points in time and obtained a correlation coefficient
of .73 (Ref. 58).

Other studies of test-retest reliability have reported cor-
relation coefficients ranging from .06 to .74, with the aver-
age being .35 (Refs. 52, 39, and 58).

Internal consistency, as it applies to assessment centers,
can be defined as consistent performance within an individual
skill acress all of the situational simulations.

Archambeau (Ref. 60) examined internal consistency reliabil-
ity and reported coefficients ranging from .36 to .81, with
an average of .61. McConnell and Parker (Ref. 59) investi-
gated internal consistency reliability and reported coeffi-
cients ranging from .85 to .98, with an average of .88 for

six separate assessment centere.



Hinrichs and Haanpera (Ref. 61) reported on the internal con-
sistency reliapbility of assessment centers conducted in eight
countries. They found that the internal consistency coef-
ficients ranged from .04 to .73 with the average being .49.
Additional analyses indicated un average internal consistency
coefficient of .67. Of particular interest was the skill of
resistance to stress, which may be viewed as an index of emo-
tional stability. The internal consistency coefficient for
this skill was .66.

Inter-rater reliability is of major concern, with respect to
situational simulations, as multiple evaluators are used in
making judgments about the evaluatees.

Research studies have reported inter-rater reliabilities in
assessment centers ranging from .60 to .98 (Refs. 53, 62, 63,
64, and 65). In a study by Denning and Grant (Ref. 66), the
inter-rater reliabilities ranged from .50 to .82, with the
inter-rater reliability for the skill "stress tolerance"”
(somewhat similar to emotional stability) being .73.

In studies which reviewed the research on inter-rater relia-
bility within a single simulation exercise, Bray and Grant
(Ref. 53), Carleton (Ref. 67), Finlev (Ref. 68), Greenwood
and McNamara (Ref. 69), and Thomson (Ref. 65) have reported
average coefficients ranging from .26 tc .92, with the over-
all average being .57.

1t has been discussed and documented that when substantial
time is allccated to assessor (evaluator) training the inter-
rater reliability is substantially increased (Refs. 53, 61,
65, and 70).

6.4.2.2 Validity

With respect to situational simulations, traditional eval-
uation has centered on criterion-related validity, content
validity, and construct validity.

In the Management Progress Study, which covered a time span
of 8 years, over 400 candidates were evaluated, including
both college and non-ccllege employees. Bray and Grant

(Ref. 53) reported that the predictive validity correlations
between assessment center performance and level of management
reached was .44 for the college group and .71 for the ncon-
college group, both s.atistically significant. Correlations
obtained between the assessment center ratings and salary in-
crements fcr over 200 of the employees ranged from .39 to
+52, all of which were statistically significant.

In an AT&T study in which nearly 6,000 individuals were as-
sessed to determine correlations between their assessment
center ratings and management progress, the predictive valid-
ity coefficient obtained, .44, was statistically significarc
(Ref. 58).
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Other ATAT studies have also reported the success of the as-
sessment center at predicting future job performance (Refs.
71, 72, 73, 74, anéd 75).

Studies at IBM have also reported strong positive relation-
ships between assessment center performance and performance
on the job (Refs. 76 and 77). In a study of 94 lower and
middle-level managers at IBM, Wollowick & McNamara (Ref. 78)
reported that the correlations between assessment center
results and job position level three years later ranged from
+29 to .53, with seventy-five percent of these correlations
being significant.

In four separate studies conducted at Standard 0il of Ohio,
criterion-related validity coefficients ranged from .63 to
.65 for the correlations batween assessment center results
and supervisors's ratings of on-the-job performance (Refs. 58
and 65). Strong relationships between assessment center per-
formance and on-the-job performance have also been estab-
lished at General Electric (Ref. 79), Sears Roebuck (Ref.
80), and Wickes Corporation (Refs. 81 and 82).

In a review of 23 previous studies on the assessment center
process, Byham (Ref. 33) reported that the correlations
between assessment center predictions and various on-the-job
performance measures ranged as high as .64. In a review of
eighteen research studies on the assessment center approach,
it was reported that the average criterion-related validity
was .40 when number of promotions was used as the criterion
measure and .63 when supervisor's rating of the participant's
promotion potential was used (Ref. 84) as the criterion mea-
sure.

With respect tu emotional instability, there have been some
studies which have attempted to relate skills assessed such
as "resistance to stress" or "tolerance to stress" to future
measures of on-the-job criteria. Despite generally support-
ive results, not all of these studies have used future per-
f-rmance on the job as criterion measures. One study con-
ducted by IBM* utilized the predic.ive criterion-related
model with approximately one hundred professional financial
personnel. One of the skills measured in the simulations was
"resistance to stress." The criterion measure was relative
degree of advancement or promotions after a thirteen-year

* Personal communication with H. Schwartz, December 17, 1980.
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period. This study demonstrated statistically significant
results in support of situational simulations (including
stress tolerance skills) as being valid predictors of on-
the~-job performance.

With respect to content validity, it can be determined by
comparing the results of a carefully conducted job analysis
and the content of the situational simulaticas. That is, the
content validity of a measurement instrument is established
by comparing the instruments to thsr findings of a relevant
job analysis. With proper care, satuational simulations can
be supported through a content validity basis.

Construct validity can be sugpported on the basis of an analy-
sis of convergent validity and discriminant validity, and
this method has been relied upon with respect to situational
simulations.

In general, the research reported indicates that situational
simulations do show convergent v. lidity, but do not show
strong evidence of discriminant validity (Refs. 58, 59, 85,
86, and 65); “hus, overall, there is mixed support with re-
spect to the construct validity of this approach.

6.4.2.3 Cost of Development and Administration

In studies of assessment center costs, costs have ranged from
$400 to $1000 per evaluatee (Pefs. 87, 88, and 89). Recom-
mendations have been made for reducing costs including the
consortium approach (Refs. 90 and ¢1) where several organiza-
tior.s in conjunction with one - riaf support an assessment
center program.

6.4.2.4 Administrator T = - n Qualifications

Of critical concern in ass.csment center applications are the
qualifications and training of assessors/evaluators. For
this reascn, this subsection will be devoted to assessor re-
lated concerns as opposed to focusing on administrator is-
sues. The question becomes, do evaluators need to be profes-
sional psychologists or can non-psychologists he properly
trained to be evaluators?

Investigations of inter~rate- reliabilities and other sta-
tistical indices have shown chat evaluators need not be pro-
fessional psycholoaists (Ref. 69), but that they do need to
be properly trained (Ret. 70). This means that the training
of evaluators becomes critical since inadequate assessor
training can result in invalid and unreliable evaluations
(Ref. 92).

The reason that evaluator training is so essential is that it
is critical that evaluators apply the same set of standards
to all participants (Ref. 93). In order to ensure fairness
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in testing, all participants must be evaluated against the
same set of criteria. In surveying various organizations,
evaluator training may last anywhere from six hours to three
weeks (Ref. 51).

An explanation for this large variation in the amount of time
devoted to evaluator training is that the major concern is
the ,uality, not the quantity, of training. 1In this respect,
Frank and Whipple (Ref. 93) established an evaluator certifi-
cation program at General Telephone of Florida. In *his pro-
gram, evaluators, after receiving trainirg, are themselves
evaluate” on their performance in situational exercises that
closely simulate the critical tasks performed by 'real' eval-
uators.

The Task Force on Assessment Center Standards directly ad-
dressed this issue when they established the Standards and
Ethical Considerations of Assessment Centers (Ref. 56). The
considera“ions state that multiple assessors must be used and
that an individual must receive proper training prior to
serving as an assessor.

6.4.2.5 Administration of Situational Simulations: Time and
Difficulty

The time needed to administer situational simulations gen-
erally varies from one half day to five days, depending on
the number of simulations, participants, and evaluators that
are involved.

6.4.2.6 Equipment/Materials Needed for Aiministration

Depinding on the type of simulation being used, the eqripment
nenrded may ange from stationery to sophisticated special
machinery. With respect to the nuclear facility programs,
the complexity and cost of the equipment needed would depend
on whether or not the nuclear facility decided to build sim-
ulations of the special equipment used by personnel (e.g.,
central security alarm system).

Even if the nuclear facilities chose not to simulate the spe-
cial equipment used on tae job, specially designed materials
would still be needed. Sinca situational simulations are
designed to actually simulate the position of the focal per-
sonnel, the scenarios must be carefully developed, based upon
an accurate and thorough job analysis of the focal po.ition.

6.4.2.7 Personal Effects on Applicants

Reseavchers have Zound that participants' -eactions to the
situational simulation process has heen positive both immea.
ately foilowing participation and after at least a one-year
time period (Refs, 94, 95, and 96). Nirtaut (Ref. 95) sur-
veyed 47 organizations using situational sirwlations and
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6.5.2.5 Administration of Weighted Application Blarxs: Time
and Difficulty

The administration of a weighted zpplication blank is virtu-

ally identical to the administration of an nori-weighted (tra-
ditional) application blank. The administration time depends
on the total number of items on the application rlanks. The

average administration time will typically range from fifteen
to thirty minutes.

6.5.2.6 Equipment/Materials Needed for Administration

No unique or extraordinary equipment or materials are needed
for the administrat.on of weighted application blanks.

6.5.2.7 Personal Effects on Applicants

In general, job applicants will not react adversely to being
required to complete an application blank, as long as they
<eel that the questions being asked do not invade their pri-
vacy and are job-related. That is, although applicants will
not resent being asked questions egarding their military
records, they may feel offended bV the question concerning
personal habits such as use of alcoholic beverages.

Since virtually all organizations require applicants to com=-
plete some type of application form, applicants have come to
expect that they will be asked to complete a form. The wide-
spread use of application blanks has contributed to their
overall acceptance by job applicants.

6.5.2.8 Compliance with Legal Issues and EEOC Guidelines

To the extent that an application blank weights items con-
cerning race, sex, religion, or national origin, such that
the total score derived adversely affects the members of any
protected class, decisions based on the application blank are
potentially illegal. Consideration must be given to items
which specifically ask about, as well as items which are
highly correlated with, an applicant's race, sex, religion,
or national origin.

Pace and Schoenfeldt (Ref. 125) suggested that the decision
of what items to include in the weighted application blank be
based on the results of a thorough and accurate job analysis
(i.e., content validity) and that these items then be cor-
related with a criterion measure (i.e., predictive valid-
ity). Such an approach should produce an instrument that is
both valid and defensible in terms of the provisions of the
equal employment opportunity guidelines.
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A more recent development in the area of clinical interview-
ing is the behavioral interview. This approach was developed
in an attempt to more systemaﬁfcally gather quantitative and
situation-specific information pertaining to the environ-
mental events associated with an individual's behaviors, as
well as the person's thoughts and beliefs regardiag these
events (Ref. 127). Another objective of this technique is to
provide data sufficient for adequate research investigations
relating to clinical interviews, which have, historically,
been gquite minimal.

If a clinical interview is to be used as part of a routine
personnel selection system, a standard interview format must
be used in order to provide for a uniform screening procedure
for all applicants.

6.6.2 Relevant Considerations
6.6.2.1 Reliability

With respect to clinical interviews, traditional evaluation
studies have centered on the inter-rater approach to measur-
ing the reliability of clinical interviews.

Tha research utilizing the inter-rater approach to measure
the reliability of clinical interviews has utilized two types
of methodologies. The first type has invclved comparisons of
the original interviewer's ratings of an individual's emo-
tional status with those ratings provided by clinicians who
have subsequently viewed videotapes of the original inter-
view. The second approach has co vared the ratings from mul-
tiple interviews with one individual involving a series of
different interviewers.

The research cited in these studies (Abrams and Rheed, cited
in Ref. 123: Ref. 129; and Adams, cited in Ref. 128) has not
demonstrated good support for the inter-rater reliability of
clinical interviews: however this is probably due in part to
methodological problems involved. The format of the struc-
tured clinical interview lends itself to the inter-rater re-
liability approach and well-designed studies should be con-
ducted for this purpose.

6.6.2.2 Validity

With regard to clinical interviews, traditional evaluation
studies have centered on the criterion-related approacn to
measuring validity.

In regard to clinical interviews, Eisenberg, Kent, and wall
(cited in Ref. 128) noted that it is quite difficult to mea-
sure statistical validity. This is true because much of the
available literature is distorted by artifacts (e.g., the
interviewer's mood on the day of the interview), the tendency
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6.6.2.7 Perszonai Effect: Applicants

Due to the apprehension freguently associated with being
asked to discuss "personal" matters with a mental health pro-
fessional, there 2xists a possibility of some adverse reac-
tions to the interview (e.g., fear, anxiety, anger, etc.) in
a job applicant who is required to undergo this procedure.
However, a skilled professional should be adept at first es~-
tablishing good rapport with interviewees, thus making them
feel more c~afortable with the situation.

6.6.2.8 Compliance with Legal Issues and EEOC Guidelines

If it can be demonstrated that the interview measures of emo-
tional instability are related to job performance in a nucle-
ar power facility, the inclusion of a clinical interview in a
selection procedure would not appear to violate EEOC guide-
lines. However, if certain directed questions during the
conducting of the int ..view cannot be demonstrated to relate
to the construct of emotional instability and to the job,

both EEOC Guidelines and Right to Privacy Regulations might
be violated.

6.6.2.9 Confidentiality of Clinical Interviews

The American Psychological Association's Code of Ethical
Standards (Ref. 7) restricts the transmission of diagnostic
results of clinical evaluation to another qualified profes-
sional. These results may be interpreted in lay terms for
transmission to other individuals with the applicant's writ-
ten consent, specifying the recipient(s) of the information.

6.6.2.10 Susceptibiity to Faking

A job applicant is likely to attempt to make a good impres-
sion during a clinical interview, particularly if nhe/she is
aware that the results will contribute to the selection de-
cision. Therefore, the potential for untruthful statements
is highly possible. A well-trained professional should be
alert to non-verbal indices suggestive of deception, and
should incorporate these data into the Observations Section
of his/her Clinical Repcrt.

6.6.2.11 Labor Relations Considerations

The requirement of * :>linical interview as part of a selec-
tion procedure has t.e potential to be considered an invasion
of privacy, a factor which could result in labor relations
conflict. Thus, thi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>