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ABSTRACT I

The cubject of this' study was the development of standards i

for the -assessment of emotional instability in applicants for |

nuclear facility positions. 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
nuclear 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 ansiderations. Conclusions reached in this investiga-
tion fuc used on the ingredients of an integrated selection
system ncluding 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 the degree and fre-
.quency of access to vital or protected areas in the facility
associated with the position. Moro specifically, for posi-
tions of cor.siderable on-the-job stress, the selection system
would include the Minnes~ota Multiphasic Personality Inven-
tory, the Sixteen Personality 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 J imited access to vital or
protected 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 gi7en position. Research needs
to be conducted on the predictive validity of the aforemen-
tioned instruments, as well as others available, within a
nuclear facility settin'g.
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EXECUTIVE SUMMARY

Purpose: The' purposes of the investigation were to de fine
those aspects of emotionally unstable behavior, potentially
demonstrable by security guards, which would pose risks 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
criteriai 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 job 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. Th.e
second major step was the condumting 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, selection
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 psychology, counseling psychology, psychiatry,
and law. All panel members had considerable knowledge of the
nuclear industry, and perspectives ranged from full-timo 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 fif th ma jor
step was the selection 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 codbinations of recommended instruments to be
used for dif ferent 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 ef fects
on applicants; 4) Reevaluation considerations; and 5) Suscep-
tibility tq 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 using several different se-
lection techniques is necessary. This selection 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 clinical inter-
view. To ensure quality control, it is essential that pro-
fessional _ standards be developed, which would serve to guard
against the mis-application of such measurement strategies.
Presently, based on the review conducted as part of this
investigation, nuclear facilities vary considerably in the
delection systems used, and this speaks to the need for a
uniform 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 ramific,ations pertaining to selection
systems, there are two major considerations. These cente r

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

- Recommendations: The selection system for positions associ-
ated with considerable on-the-job stress should incorporate
'the 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-scale; 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 place to 611ow
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 determine
i 1the predictive -validity of instruments for the prediction of

emotional instability in nuclear facility positions.

i

!

I
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2. INTRODUCTION

2.1 Objective

On September 13, 1979, the U.S. Nuclear Regulatory Commission
awarded a contract to Assessment De signs , Inc. (ADI) to con-

,

duct a technical study focusing on the development of stan-
dards for psychologica1' assessment of nuclear facility secu-
rity personnel. The primary objectives of this investigation
we re : (1) to define those aspects of emotionally unstable ;

behavior which would pose risks to nuclear facilities; (2) to i
'

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 job applicants. On December 14, 1979, the
contract was extended to incorporate all positior,0 within a
nuclear facility.

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

; e To protect against the threat of a catastrophic
|- nuclear accident which would endanger society as a

whole.

To devise methods to accurately measure and predict ane

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.

e 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.e
,

To preserve the proper image of individual nucleare
facilities.

To reduce the e f fects of. employee turnover on bothe

nuclear facilities and individual employees involved.

e 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

2-1



an examination of the 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 miection 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 report cannot be expected to
screen out all unstable or potentially unstable applicants.
Our efforts have bein directed toward developing a system as
efficient and accurate as possible, which would significantly

*

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 emotionally unstable persons bal-
anced against concerns of inappropriately labeling an indivi-
dual as emotionally unstable.

2.2.1 Position Delineations for Security Personnel

At various nuclear facilities the formal position title of
security guard is used to refer to different, but similar,
jobs. Th3refore, the following job titles will be used when
referring to security employees. This distinction is based
upon whether or not the security employee supervises other
employees.

JOB TITLE JOB DESCRIPTION

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

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

Security Personnel All security employees, both
guards and supervisors.

One point of clarification should be made:

e This document does not differentiate between armed and un-
armed security employees (security guards and security
watchmen, respectively). It is the opinion of the authors
that applicants for both types of positions be screened
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 validity st. dies.* This limi-
tation is re flected in Chapter 6. (Reviews of Measurement
Technique s/ Instrument s) .

2.3 Informational Sources

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

e Government Documents

e Dissertation Nbstracts International

e Unpublished manuscripts

Medical books and journalse

e Psychological books and journals

a Journal Supplement- Abstract Service of the American
Psychological Association

e Psychological test publishers

e Legal publications

* See Chapter 7 for information regarding the criticality of
*

criterion-related validity studieu for the validation of
selection instruments. Chaoter 10 also addresses this
issue in terms of research needed.

2-3
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The Equal Employment Opportunity Commission (EEOC)e
publications

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

e -Persona \ visits to, and communications with, nuclear
facilities located in'the United States and Canada

.

e Personal visit to the National Security Agency

e Personal visit to the Defense Nuclear Agency

e Personal visit to the National Aeronautics and Space
Administration (NASA) .

Communications with private security guard agenciese

Personal visits to professional individuals /organiza-e
tions (such as private consulting psychologists and
psychiatrists) who currently conduct screening pro-
cedures for nuclear facilities.

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

e Communications with law enforcement organizations.

1

.
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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 subsequent to contract
awards

(a). Introductory meetings with NRC officials to
establish formal objectives.

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

(c) Establishment of working definition of " emotional
instability" in terms of behaviors / behavioral pat-
terns that would pose risks to nuclear facilities.

(d) Establishment of measurement and other additional
relevant considerations to be used in evaluating the
relative merit of individual instruments.

(e) Review of selection procedure data available on
other occupational- groups with similar risk factors.

(f) Review of Governmental agency regulations applicable
to security personnel selection.

(g) Review of potential individual selection instruments
by generic categories.

(h) Panel meeting of interdisciplinary experts (see'

Appendix B) held at Assessment Designs, Inc.
offices, for purpose of gathering input to be used
in development of standard criteria for instrument
evaluation.

(i) Formal establishment of standard criteria for in-
strument evaluation and consideration.

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

(k) Determinntion of applicability of selection proce-
dures to other positions within a nuclear facility
(see Chapter 9).

(1) Recommendatons for further research.

(m) Discussion of additional considerations pertinent to
task objectives.
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4. 2' Dimensions of ~ Emotional Instability

'Tr.eLprimary justification :for the inclusion of psychological
' assessment techniques _ as petrt 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-
,

J . ties in determining:the appropriate psychological' assessment
-techniques. These-are:

[ o -Emotional instability is a hypothetical construct
which implies Chat it is abstract and not directly

j- observable.;
:
1 e There are. numerous elements and behavioral tendencies

which might lead a professional to evaluate an indi-.

vidual as being emotionally unstable.'

I -o Dmotional 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.

I
| Due to the points' just mentioned, it was necessary as an ini-
i 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 re flective of specific kinds of emotion-
al difficulties; (2) Using job analysis information pertain-

! ing to the security positions, we attempted to further define
j the dimensions in terms of behaviors .and behavioral patterns
; that would pose risks to the safety and security of nuclear
i facilities; (3) We classified our dimensions into two main
. categories: a).: those traits and behavioral tendencies indica-

tive of individuals who behave inappropriately regardless of
4

| -the specific situation *, and b) those traits and behavioral
rendencies exhibited by persons who normally behave appro-

: priately but tend to react inappropriately to stressful or

) emergency; situations.
]

,

1

:

* 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 lof 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

e Responds impulsively with inappropriate ac-
tions

- e Freezes or becomes incapacitated

e Retreats from the situation
.

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

s e Displays a startled reaction or begins cry-
; ing

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

Shows signs of physiological reactivity suche
as trembling, sweating, dizziness, heart
palpitations, shortness of breath, or faint-
ing spells

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

'

Exhibits deteriorating performancee

'

o Develops mood changes

e- Exhibits constant worrying

e Becomes hypersensitive to comments of
others,

o Complains of subjective feelings of tension

e Complains about pressures at work as well as
i

home, family, financial status, etc.
|,

e Exhibits decreased frustration tolerance

3-3
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o Shows signs of developing substance de pe nd- i

,

ency or abuse|

Appears chronica 11y' fatiguede ;

Calls in s'ick - frequently .e
t

Develops psychosomatic synptoms such as
L e

hypertension, gastric ulcers, migraine head-
e aches, etc.

3.2.1.2- Behavioral Patterns Indicative of Generalized Duo-
tional Instability

|

(1) Hostility Toward Authority
,

i e Refuses to - follow orders

e Exhibits screaming, obscenities, violence,
|
! arguments, or temper tantrums when ques- 1

tioned by ' superiors
|

e Shows . arrogant and critical attitude toward ,

company

e Violates standard operating procedures

e Does not follow appropriate. chain of command

e Refuses to accept help from others

o -Refuses to adhere to safety precautions

e Becomes easily agitated

e Provides false or inaccurate information
when questioned

i (2) Illegal and Antisocial Behaviors

e Steals from organization

e Vandalizes facilities

e Engages in sabotage

e Intentionally provides inaccurate
information to' co-workers and superiors

I

'(3) ' Irresponsibility
,

|-Is careless in performing dutiese

e Is frequently tardy or absent !

i
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e Appears unconcerned with disciplinary j
imeasures

e Does not complete assignments

e Plays pranks on others on the job

Ie Chooses easiest or most apparent alternative

Conducts personal business while on dutye

e Acts impulsively

(4) Dependent Behavioral Patterns

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

e Is unable to make own decisions and needs
explicit instructions

Shows signs of extreme timidity on the jobe

e Denies mistakes whenever possible, and makes
excuses for proven mistakes

e Exhibits excessive need for approval

(5) Interpersonal Skill Deficiencies

e Shows lack of proper assertion

e Tends toward social isolation or withdrawal

e Is unable to effectively engage in casual or
formal conversation

e Is unable to effectively transmit necessary
information

e Stutters when trying to speak to others

(6) Deficiencies in Vigilance

e Displays low boredom tolerance

e Sleeps on the job

e Tries to create excitement

e Is inattentive to job duties

3-5
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;

(7) Emotional and Thought Disturbances
;

e Shows no emotion at all

j e Is overemotional (laughs , cries, becomes
upset over minor things, etc.)-

.' E o Has insomnia
.

Develops changes in appetitee

Appears disoriented in time and space '

o

e Is quite forgetful and has memory lapses

Displays recurrent mood swings, from severee;.
depression to extreme euphoria

e Displays lack of attention to personal
appearance

;
~

Exhibits excessive suspiciousnesse
;

Expresses sensory hallucinationse

e Displays difficulty in comprehending and re-
sponding to questions

;

- o Creates and uses meaningless words or
phrases

Displays emotional responses which aree
,

inappropriate to the situation,

i

e Exhibits delayed reaction time*

Displays decline in intellectual functioninge

.

i

e

i

!
.
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4. GOVERNMENTAL AGENCY REGULATIONS. APPLICABLE TO
NUCLEAR FACILITY PERSONNEL SELECTION

4.1 Uniform Guidelinesnon Employee Selection Procedures
(1978)

4 .1.' l 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 Guidelines, to 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 Feder.11 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 we'ks or more in a calendar year,e
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
assistande under a program which re-
quires maintenance of personnel stan-
dards on a merit basis.
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They apply through Executive Order 11246
to contractors and subcontractors of the
Federal Government and to contractors
and subcontractors under federally as-
sisted Oonstruction contracts. ( Re f . 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-
uations of performance. ( Re f . 2).

4.1.2 De finitions of Key Te rms Contained in Guidelines

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

(1) Adverse impact. A substa.*ially dif ferent rate of
selection in hiring, promotion, or other employ-
ment decision which works to the disadvantage of
membe rs o f 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 le ss than
four-fifths (4/5tns) or eighty percent (80%) of

~

the selection rate for the group with the highest
selection rate as a substantially dif ferent rate
of selection. This "4/Sths" or "80%" rule of
thumb is not intended as a legal definition, but
is a practical means of keeping the attention of
the enforcement agencies on serious discrepancies
in rates of hiring, promotion and other selection
decisions.

(3) Compliance with these guidelines. Use of a selec-
tion procedure is in compliance with these guide-
lines if such use has been validated in accord
with these guidelines (as de fined 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-
pirical data 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 to 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 use.rs 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 the re is no adverse
impact, there is no validation requirement
under the Guidelines. ( Re f . 2).

Thus, unless adverse impact exists, employers do not have to
validate their selection procedures. Howe ve r , 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, and construct validity.

4.2 Nuclear Regulatory Comt.ission Guidelines

4.74 1 ANSI N18.17-1973 (ANS-3.3)- Industrial Security for
Nuclear Power Plants

ANSI N18.17-1973 ( Re f . 3), apprG"ed on July 18, 1973, stated
minimum provisions for making detarminations regarding the

4-3
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acceptability.of candidates for nuclear power facility em-
-ployment and the continuing acceptability of employees with
regard to.their trustworthiness, emotional stability, and

~

behavioral competency. These provisions are s

(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- 1

! cian, or other person professionally trained to |

! identify aberrant behavior, either' prior to em-
! ployment 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
j the:e is reasonable doubt the person could dis-

L charge his/her duties in a competont manner.

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

,

personnel in the course of performance of their -

[ duties. .

i

4.2.2 ANSI N546-1976 (ANS-3.4): Medical Certification and
Monitoring of Personnel Requiring Operator Licenses
for Nuclear Power Plants

*
ANSI N546-1976 (Re f.4) outlines the health requirements and
disqualifying conditions applicable to nuclear facility
personnel requiring operator licenses. This standard'

applies to requirements for both initial selection and

L
continued monitoring of licensed operators. The provisions
of this standard regarding mental qualifications state that
an established history or clinical llagnosis of any of the
following conditions consititutes disqualification of the

(
applicant or employees!

(1) ' Any psychological condition which could result in
impaired alertness, judgment, er 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

-
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,

(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 of ficial regu-
lations which apply to many aspects of.the design, construc-
tion and operation of nuclear facilities. These statutes
are included in the U.S. Code of Federal Regulations, and
take precedence over American '3ational Standards publishedi

by the American Nuclear Society.

10CFR Part 73, Appendix B ( Re f. 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

i expressive capabilities sufficient to permit accu-
'

rate communication by written, verbal, audible,
visible, 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 - -
uation by a licensed, trained person for verifi-
cation purposes.

.

" 'F
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! 4.' 2'. 4" ' Title 10, Code of Federal. Regulations , Part 55
/-

:, . _

Anothlar NRC ' Federal regulation applicable to nuclear'

~faciifty 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

. -regulhtion states that an applicant for an operator positionm
! ": 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
P f wo'e.ld result in disqualification include , " insanity or any
L- other mental condition .which might cause impaired judgment
i 'or.isotor coordination."
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5. PRELIMINARY FACTORS PERTINENT.TO CRITICAL REVIEW OF |

MEASUREMENT INSTRUMENTS
'

s

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 Techniques / 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
re ference: is to the. general class of . instruments, or to the
specific . instruments themselves . For the purposes of this

1 review, the general 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' a Multiphasic Personality Inventory (MMPI) and the
California Psychological Inventory (CPI).

The validity, reliability, etc. of measurement . instruments
which fall into the same category of measurement techniques
may vary; therefore , separate descriptions and discussions

.

' of each instrument within a measJrement technique will be
carried out where appropriate.

5.3 Factors and Considerations Applied to Evaluation of~
'

Measurement Instruments /Technigtes

The following factors were evaluated in regard to each
measurement . instrument / technique reviewed in Chapter _6 of

: this report.
;

(1) Measurement Conside rations *;

.' (a ) - Reliability
(b) Validity

4

* Appendix. D contains definitions of the measurement and
other technical- terms used as evaluation factors.

,
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(2) Additional Relevant Considerations
(a) Cost of Development and Administration
(b) Administrator: Training and Qualifications
(c) Administration of Measurement Te chnique :

Time and Difficulty
(d) Equipment / Materials Needed for Administration
(e) Personal Ef fects on Applicants
(f) Compliance with Legal Issues and EEOC

Guidelines
(g) Confidentiality of Measurement Technique

Re sults
(h) Susceptibility.to Faking
(i) Labor Relations Considerations
(j )' Reevaluation Considerations
(k) Applicability of Measurement Te chnique to

Selection of Nuclear Facility Personnel with
Regard to Emotional _ Instability

.

i

i

I'

i

.
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; - :6. ' REVIEWS OF MEASdREMENT 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-L
viewed to determine available measures of emotional instabil-
. ity, particularly - with respect to the demands associated with'

nuclear facility personnel positions. :This investigation.re : -

4- vealed the 'following categories of techniques, each of which
; will be-discussed. individually: personality tests,-physi ~o-

-logical measurement ftechniques, situational. simulations,
,

weighted application blanks , : clinical interviews , selection ..

interviews, background and re ference checks , -and life-changee

| scales. It is important to remember that these techniques
} ; yield primarily. temporal measures which may not show stabili-
i- 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- 1'
ment techniques,.we reviewed one unique type of instrument,

'

the Zero Input' Tracking' Analyzer / Auxiliary Distraction Task1

. (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 9. 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.
~

,

) 15 .:2 Personality Tests: Introduction to Specific Tests
1

-Personality tests are most widely used in clinical settings;-

j .however, they are frequently used in employment se ttings .
The primary objective of the various types lof personality

"

; tests is to provide information regarding an individual's
: emotional, ' motivational, attitudinal and interpersonal char-..

|- acteristics ( Re f . 1) .- Such instruments have been in exis-
! tence since the nineteenth century.
1

The first instrument designed to measure personality and emo-
t 'tional v.raits was the " Free' Association Test" ( Re f . 1).
$ Since that ' time, there have been many personality tests de-
|t 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 oft

1 tests"are self-report inventories, projective' techniques,
!- na acnality questionnaires, and sentence completion tests.
|
li
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-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

,

L as part of a . theoretical framework to explain certain events
E occurring in nature, such as observable behaviors ( Re f . 2).

Thus,as' construct is inferred and cannot be directly ob-
. t must be measured by instruments pre-iserved. Instead,p

| 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 dif ferent 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.

l 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, ce rtain
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-

p ing the convenience of these computerized services, it is ,

.important to exercise ' caution in regard to their utility.'

! Despite a tendency to view information pre sented on a comput-
erized print-out as statements of fact, it nast be re membe red
that in regard ~to personality tests, such information is not
to be ' considered any more definitive than a hand-scored and

f interpreted personality test profile. Howe ve r , some com-

| puterized services are -capable of offering more job-related
L . 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 pe rsonality test.

!
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,6.2.1 nMinnesota Multiphasic Personality Inventory- (MMPI)

6.2.1.1 Ovsrview

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

,
'

This instrument was developed to-furnish an objective evalu-
-ation of some of the major personality traits _which influence
individual and interpersonal adjustment. The first form of
-the test yielded sccres on nine scales-developed for clinical

1

, use- and was based on 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-

i ditions.- The revised form of the test ( Re f . 3), which is
currently in use, includes the following ten clinical scales'

and three validity. scales :4

Clinical Scales Validity Scales

(1) Hs (hypochondriasis) (1) L (lie)4

(2) .D (depression) (2) F (validity)'

-(3) Hy (hysteria)
.

(3) K (correction)
| (4) .Pd-(psychopathic deviate)

(5) Mf (masculinity-femininity)
(6) Pa (paranoia)

1 (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/-
i- 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. There are two major coding systems employed in;

I- the interpretat ion of MMPI profile patterns ( Re fs . 4 and 5) .
,

The variations between these two coding systems may present
inconsistencies in profile interpr tation and subsequent bee -

-

: havioral . prediction. The re fore , users of this instrument
should clearly specify the . coding system employed in their
inte rpretations . In addition, the choice of systems should
remain consistent for a given application of the instrument. 3

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 o2 this test, making it an attractive instrument to

~

t

| 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 stations

6.2.1.2.1 Reliability
y
'

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

Test-retest reliability studies by Hathaway and McKinley,
.Cottle and Holzberg, and Alessi (cited in. Re f. 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
i scales which measure fluctuating personality -variables such

as depression,-which often varies as a function of real-life,

! situational problems.
I

-Internal consistency reliability studies by Dahlstrom et.
|_ -al. (cited in Ekf. 1) revealed particularly low reliability

coef ficients 'using the sF Lit-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.

Spielbe rge r ( Re f . 6 ) reported on a number of concurrent val- ,

idation studies which have'been conducted in an effort to
predict ? police performance using the MMPl. However, these
studies have been conducted using a number of different com- *

:

|. binations of MMPI scales as predictors, as well as variations
~

in criterion measures. Thus, the results are quite variable
and not uniformly supportive.

! -

Hathaway and McKinley ( Re f. 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 finalE

clir' lal diagnosis | (as designated by attending psychiatrists) ]
in more than sixty percent of -new psychiatric admissions .
.Anastasi ( Re f . 1) stated that the construct validity of the
MMPI has been gradually strengthened by accumulation of cor-

t relational' empirical data regarding persons who demonstrate
particular kinds 'of profiles. '

~

i

I

|
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6.2.1.2.3- Co'st 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 mustibe hand-scored). The current prices of the -
test; materials are-as followa:

' Group Form:- Package of 25 reusable Inventory Booklets -
c $9.75
i Package f of 500 machine-scorable Answer

Documents --$68.00
4

Form R: -Package of 10 reusable Inventory Booklets -
, $38.00
! Package of 500 machine-scorable Answer

Documents - $68.002

Individual Box of 500 Item Cards - $39.50
Form - Package of 500 Recording Sheets - $58.00

Manual and Transparent Scoring Keys - $13.00j

~ There are several organizations 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-1-

proximately $3.00 per profile for scoring only, to about'

$10.00 per profile for scoring and interpretation.

6.2.'l.2.4 Administrator: Training and-Qualifications

Since the MMPI is considered a self-report inventory, ad-
,

; - ministration does not require any specific training - in- psy-
chology. However the administrator must be acquainted with
the standard set of instructions provided to the subjects.,

Interpretation of the MMPI profile does require that' the +
individual be a trained and qualified psychologist or psy-
chiatrist, Tdu) is thoroughly familiar aith this instrument.i

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.j

6.2.'l.2.6 Equipment / Materials Needed for Administration

1&ut materials needed for administration of the MMPI include
the Inventory Booklet, Answer Document, and soft-lead pen-

-

cils.
p
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6.2.1.2.7 Personal Effects on Applicants

Some of the items on the MMPI might be considered objection-
able to some individuals; however, this possible invasion of
privacy appears to be the only potential type of detrimental
e f fect on the applicants, and may be resolved by the appli-
cant's choosing not to respond to such items.

6.2.1.2.8 Compliance With Legal Issues and EEOC Guidelines

Anastasi ( Re f . 1) pointed out that personality tests can be
expected to demonstrate significant cultural dif ferences when
members of different 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., & Langon, cited in Re f. 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 adverse impact to such applicants.

Since the MMPI provides scores on s number of specific traits
which may be seen as indices of the construct of emotional
instability, the accumulated evidence for construct validity
of thi:. instrument appears adequate with regard to EEOC
guidelines. The accumulation of normative data with regard
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 Re sults

The American Psychological Assoc 1ation's Ethical Standards of
Psycholoaists ( Re f . 7) states that information obtained
through psychological evaluation data should be transmitted
only to persons clearly concerned with the case. If this in-
formation is to be transmitted to potential employers, the
professional who conducts the evaluation should safeguard
against misuse of test data,'provid!.ng test interpretations
(in readily understandable terms) rather than test scores,
where appropriate.

6.2.1.2.10 Susceptibility to Faking

The validity scales included on the MMPI are desi.gned, 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 reflecting an applicant who did 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. The re fore ,
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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
or court decisions already resolved which centered on the use
of the MMPI. 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 the oasis 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, the employee's union decided to take the case to ar-
bitration. At the present t.ime , 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 cannot be ruled out. The e fforts 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 Censiderations

In accordance with EEOC Guidelines, a job applicant screened
out on the basis of test res tits 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 inventories which yield some scores
that might be expected to shoa significant fluctuations from
one testing occasio,n to another.

6.2.1.2.13 Applicability of the MMPI to Selection of
Nuclear Facility Personnel with Regard to
Dnotional 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 inve ntorie s
available, in terms of amount of data generated 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 |
|

|

|
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using . the test-retest reliability approach.* Re?carch 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 occupations within-
nuclear facilities. Normative data has been collected on
various sub-groups within 'the papulation, making this instru-
ment less likely to result in adverse impact than some of the
other personality inventories available. The MMPI includes
several va3.idity scales designed to detect distortion of re-
suits on the part of job applicants.

i:

-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, inte rpretive 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
profe ssionals , 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 te st ,
fir st = 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 CPI was originally intended
to be used with " normal" or non-clinical populations.

.

;

|
[
'

l
|

|
I
|

* 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. approach.
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.. 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 charactoris-
tics which ' Gough felt were important for interpersona] Einter-
action, such'as Sociability, Se l f-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" (based 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, _ socioeconomic level and geographic area. There have
.been separate norms' devised for many special groups including
a va'riety of, occupational fields. In addition, the CPI has
been translated into a 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
. ( Re f . 8).

6.2.2.2 Relevant Considerations.

6.2.2.2.1 Reliability .

With respect .' the CPI, traditional evaluation studies have
centered on t.te test-retest reliability approach to the mea-
surement-of reliability.

Gough _ ( Re f . 9) c'.ted two test-retest reliability studies
which were condteted with high school students and male pri-
son inmates, re spectively. The correlations for the prisoner
groups were ccmparable to those generally found in personali-
ty measurement rr. aging 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 LValidity

With respect to the CPI, traditional evaluation studies have
|

centered on the criterion-related validity and construct val-
idation approaches.

6-9

'
-

; - - _ _
__ _ _ . . , . _ _ ___



l'

1 As Gough (Re f. 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 coef fi-
cients of .41 for both 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 re su lts , none of the scales on the
CPI used as predictors nor the criterion measures in these
studiesi specifically related to emotional instability.
.Thus , it cannot 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 are the same constructs. Gough ( Re f . 9 ) cit-
ed. several studies using the first approach, Which compared
single scales from the CPI with subjective ratings. The re-
sulting validity coe f ficients from the combined data ranged
from .21 to .76 with a mean of .40. 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 .45.

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 100 Reusable Question'

Booklets - $25.00

Package of 500 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 psychiatrist who is thoroughly famil-
iar with this . instrument and personality testing in general.
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6.2.2.2.5 Administration of CPI: Time and Difficulty

Time of administration of the CPI ranges from about forty-
five minutes .tua 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 so2t-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 applicant's 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 CJI a
cross-culturally fair testing instrument, it does not appear
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 the 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. These scales are
comprised of items based on normative data, so significant
deviations from these norms should alert the trained inter-
preter of the possibility 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 if legal, ethical or
EEOC guidelines were violated.
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6.2.2.2.12 Reevaluat = n Considerations

In accordance with~ EEf Guidelines and because some of thei

! CPI scales reflect tra .s which might be expected to display
some situational fluct tions, an applicant should be given

L 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 nuclear 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,

its 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
basic factors or traits underlying an individual's person-

| ality and behavioral response style in various situations.
' Cattell - felt that these "Jource traits" were more ef ficient

when used in combinatian to predict actual behavior, than
were more surface types of traits or other kinds of scales
( Re f . 10, p. 330). These sixteen source traits measure per-
sonality dimensions such as "Affected by Feelings vs. Dmo-
tionally Stable," " Relaxed vs. Tense," " Trusting vs. Suspi-
clous," " Shy vs. Venturesome," " Conservative vs. Expe rime nt-
ing," " Group-Oriented vs. Sc if-Suf ficie nt , " 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 to that of an average seventh
grader. Forms C and D have 10$ questions each, and call for
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a sixth-grade reading ability. - Form E is designed for use
withflow-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 inte r-
pretation of job-related characteristics based on 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 valid,ity ofthe profiles and results as if they were t ng processedi

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 have been collected on
more than fifty occupational groups and about the same number
of psychiatric syndromes. Scorcs 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.

t6.2.3.2 Felevant 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.

i.

| Anastasi ( Re f . 1) stated that the test-retest reliabilitf co-
e f ficients for the 16PF sometimes fall below . 80 a f te r in he r-
vals of. a week or so. She suggested that the somewhat low,

! test-retest reliability 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 cx1 criterion-related and construct validity ap-
proaches.

for the 16PF specifically addresses criterion va-The manuallidity 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
i 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 be
a promising -beginning in predicting occupational performance
as well as on-the-job indices of emotional instability. .

|

There hae been considerable research conducted on the con-struct-validity of the 16PF using employees in stressful occu-
as subjects. Thesepations (such as air traffic controllers)

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

'nie current costs of the materials necessary for administra-'

, tien'of the 16PF are listed below:!

$ 9.951G PF Handbook -

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,
55.00Forms A & B-

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

Set of Handscoring Stencils,
5.25Forms ~A & B-

Set of Bandscoring Stencils ,
3.00Forms C & D--
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PCD Profiles - Cost- per profile is based on quantity of
. profiles' requested:

.

Quantity Cost per PCD Profile
.-.

50-99 $10.20
100-249 9.80
250+ 9.45

6.2.3.2.4 Administrato r: Training and Qualifications
.

Because .the 16PF 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 psychologist 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 consideration.

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 tha 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 materials needed for administration of the 16PF include
the test booklet [ form (s) of choice], corresponding answer *

sheets. and soft lead pencils.

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 .ot
to note that the State of Pennsylvania requires the 16" as
part of its Lethal Weapons Certification procedure.

:

6-15

__ _ _ , _ _ . . _ .



~

.

,

%

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 for such instruments.
1,

'_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 e f-
factive --in detecting distorted . response sets. Form A has-
three such scales: '" Motivational Distortion" . (to check for
fakingzgood), " 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.
:

6.2.3.2.12 Reevaluati'on Considerations

. Because - some of' the traits measured by the 16PF might be ex-
pected to display situational fluctuations due to real-li'fe
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 16PF appears to offer significant potential to the area
o f 1 employment screening and selection. The PCD Profile Ser-
vice appears to ' provide interpretive information which would
reveal ~ emotionally unstable tendencies ' which might inte rfe re
with ' job performance . The normative'dataJavailable on occu-
pationsiwith stress factors similar to those of L nuclear fa-
cility. personnel 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 occupations 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-4

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-
i son's day-to-day functioning. These four traits include:

" Ascendancy" (A), Responsibility" . (R), " Emotional Stability""

'(E),fand " Sociability" (S). There is also a measure of
" Sel f-Es teem" (SE) which is derived from the sum of the four

| trait scores.

s. The Gordon' Personal Inventory (GPI), first published in 1956,
! measures four. additional personality traits, _ including "Cau-'

tiousness"'(C), " Original Thinking" (O), Personal Relations""

(P), and " Vigor" (V).

: Because tdie GPP and the GPI are normally administered to-
1 ge the r, 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,
I two are generally considered to be of similar complementary

.

i

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 tob designate which of the phrases in each tetrad 'he/she consid-

i ers to be most like .him/herself, and which he/she views as
4 being least like him/herself. Gordon ( Re f . 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 te rms of self-applicability, rather than choosing only ona
j~ alte rnative , appears to.make the instrument less susceptiblei' to distortion by individuals trying to make a good impres-
3 sion.
,

i The combined GPP-I booklet must be hand-scored. The GPP and
! GPI individual booklets are available in both hand and ma-
I chine-scorable forms. Both the combined GPP-I form and the

- individual GPP and GPI forms have 'been translated into more
than a dozen foreign languages.

I The original normative data for both the GPP and the GPI were !

compiled on~ college-students. In the subsequent revisions of;
._

'

' each1 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-1, traditional evaluation studies
have centered on the test-retest and internal consistency
-reliability approaches to measuring the reliabilit y of this
instrument.

Gordon ( Re f . 11) cited two studies which investigated the
test-retest reliability of the GPP-I. The first c f these
studies compared the scores of 127 Naval enlisted men tested
at.the beginning and end of a twenty-nine week training
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-rotest reliability
coef ficients for all three classes on the eight GPP-I 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 coe f ficients ranging from
.80 to . .lB3, with a mean of .82 for the GPI scales. ,

)
A study of 218 male managers in a public utility utilized the
coe f ficient alpha, another measure of internal consistency i

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-
.81 toing coefficient alpha reliabilities with a range of

.83 and a mean of .82.
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6.2.4.'2.2- Validity
i

With respect to the GPP-I, traditional evaluation studies
.have centered on the construct validation approach to the4

measurement 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
othersi and by correlating the scores with other personality-

inventories . designed to measure the same traits .

Braun, Ale xande r, and Weiss ( Re f . 12 ) conducted a study using
Ethe GPI~ with a sample of female college students who lived

g 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. ' nun 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-'

t ty-seven' seminarians were administered a Spanish translation
i of the GPP. Each of the subjects was subsequently 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'

t .58, with a mean of .40.
1

I' The GPP-I scale scores have been compared with certain scales
I- on a . variety of other personality inventories. Gordon ( Re f .
J 11) reported a study conducted on 123 Civil Service employees

~

who were administered the GPP-I and the Eysenck Personality,

Inventory (EPI) ( Re f . 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) ~ (Re f. 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.
<

k

i

i-
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6.2.4.2.3' Cost of Development and Administration

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

Package of 35 GPP-I Booklets - $19.75

Package'of 35 GPP Booklets - 10.00

Package of' 35 GPI Booklets - 10.00

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

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

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 Admin'istration

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 Ef fects on Applicants

The occurrence.of objectionable items on the GPP-I 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 amongLracial and ethnic groups. Hays'

; (cited in Ref. -_ll) conducted -a study using fifty-eight black,
. forty-eight Hispanic,.and 771 white student 1 teachers as sub-
jects. All subjects were administered the GPP-I upon gradu-
ation, ;just prior to beginning their initial teaching assign-
ments. Significant-differences anong. groups-were found on'
_two scales: Blacks scored higher than whites on measures of'

Cautiousness and' Emotional Stability. There - were no signifi-
cant _ differences in scores between the Hispanic subjects and
either the white or- black subjects..

'

In a study by Gordon (1973, cited L in Re f . 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. 1he sample consisted of 102 black and- 79 white

F subjects. Results showed significant differences on two
scales: - whites scored higher on Responsibility, while blacks
scoreo 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- 4

spect to the'GPP-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

! the GPP-I.

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.
L

6.2.4 2.10- Susceptibility To Faking
|

Gordon ( Re f . 11) stated that although the GPP-I does not have
any " lie " or " faking" ' scale s , 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-E

uaIs :are motivated to provide ~ favorable re sponse s , the magni-
tude of1this distortion appears to. be relatively small. The !

l
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author stated that overall findings indicate that individ-
uals, on the average, tend to provide two extra complimentary
responses in situations where they are asked to " fake good"
as compared to normal test-taking situations.

6.2.4.2.11 labor Rslations Considerations

This review 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 optien 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 problems) 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 "Dmotional Stability". The inclusion of this scale,
as well as the 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
( Re f . 11) pointed out, the structure of the instrument ap-
pears to minimize the potential for distortion, this de fi-
ciency must be kept in mind, especially in considering the
use of this instrument in a personnel selection procedura .

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 (EPO) 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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Iby Eysenck and his colleagues. These earlier instruments in-
cluded the Maudsley Medical Questionnaire (Cited in Ref. 15),
the Maudsley Personality 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) designed 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", and the Psychoticism Scale as " tough-minded-
ness" ( Re f . 16, p . 3) . They view the E and N traits measured
by the EPQ as contributing more to a description of an indi-
vidual's personality 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 Eysanck
( Fa f . 16) view the term "psychoticism" to refer to a trait
whxch 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-
opment of psychiatric abnormality.

As measured by the EPQ, the typical extravert is described 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, somewhat rigidc prone to psychosomatic disorders and
bearing a constant preoccupation with things that might go
wreng. A high P scorer is seen as being a loner, being un-
caring and often cruel to others, lacking in empathy and
interpersonal sensitivity, displaying hostile or aggressive
actinns with little regard for others, and exhibiting a need
for new aources of stimulation, with little regard for danger
( Re f . 16).

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

The EPO is available in one form only for adult populations.
It is.quickly and easily scored by hand, thus machine-scoring

- services 'are not 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 EPO, 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, ( Re f . 16) cited several studies designed
to evaluate the test-retest reliability of the CPQ. The
samples used for these -studies included 111 dental students,
31 polytechnic students, 40 social workers, and 55 university
students. All subjects wera 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
the internal consistency reliability of the EPO, us-measure

| ing 500 male and 500 female adult subjects. Alpha coe f fi-
cients (a' measure of internal consistency reliability) ranged

| from .68 'to .85 for both groups, a(ith 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 coefficient alpha values comparable

;- to those in the investigation discussed above, with an over-
i all mean of .82.

6 2 5.2.2 Validity

With respect to the EPO, 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-
ality tests. Correlations between the EPI and Cattell's
Anxiety Factor ( Re f . 17 ) and Neuroticism Factor (Ref. 18)
ranged from .3 4 to .81, with a mean of .59. Comparisons of
the CPQ and the Multiple Affect Adjective Checklist ( Re f . 19)
revealed validity coef ficients ranging from absolute values
of .00 to .59, with a mean of .25. Another study compared
the EPQ to the California Psychological Inventory ( Re f . 20).
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Tnis study revealed validity coefficients ranging from .01 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:

.,

EPO Manual - S 2.00
,

Package of 500 EPQ Forms - 57.00

3ets of Handscoring Keys for
P, E, N and L Scales of EPO
(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 provided with the basic
instructions to give the test-takers. Interpretation of EPQ
scores should be conducted by a qualified psychiatrist or
psychologist who is thoroughly familiar with the instrument.

:

6.2.5.2.5 Administration of EPQ: Time-and Difficulty

The EPO '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 Equipment / Materials Needed for Administration

For * pre-employment screening purposes, the only materials
needed for administration of the EPO, 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 ob jectionable , there are no data
available to' support this contenti6n. Some individuals might
be 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 EPO 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.
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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 Ethical 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, there fore, 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 labor relations controversies
which centered on the use of the EPO. The possibility of
such action cannot be ruled out, however, if it were deter-
mined that this instrument violated legal or ethical guide-
lines.

6.2.5.2 12 Reevaluation Considerations

.In accordance with EEOC Guidelines, a job applicant screened
-out on the basis of the EPQ should be provided with an oppor-
tunity for reevaluation. As with most personality tests,
this option appears especi211y' important due to the inclusion
of some items or traits on the test which might re flect re al-
life situational changes in an individual at different test-
ing times.

6.2.5.2.13 Applicability of the EPO to Selection of Nuclear
Facility Personnel with Regard to Emotional

,

Instability

As stated by the authors of the EPQ ( Re f . 16), the Neuroti-
cism Scale may also be considered a measure of an individ-
ual's degree of emotional stability / instability. For Ebis
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.

'

l

I
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6.3 Physiological Measurement Techniques

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 do-
tect physiological arousal patterns occurring in response 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 .loning, and their combined impact on |
both physical and mental health. '

Thera are a variety of typical physiological 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 levels, and a variety of hormonal and
neurochemical imbalances ( Re fs . 21 and 22). If these changes
occur repeatedly, they predispose the person to the develop-
ment of psychophysiological / psychosomatic disorders such as
hypertension, migraine headaches, asthma, gastro-intestinal
disorders , etc.

De spite the widespread use of polygraph testing for lie-
detection purposes in employment sattings, there have been
few, if any, attempts to employ physiological evaluation of
stress responding in personnel selection procedures. Be fore
auch an approach could be cons'idered 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 relationship between the predictors (the physiological
measurement techniques selected for use) and the criterion
(performance on the jC ' .

Several early investigations ( Re f s . 23 and 24) established a
theoretical foundation relating degree of stress to level of
performance. These studies led to the formulation of the
Yerke s-Dodson Law ( Re f. 24), more commonly known as the "in-
verted-U" relationship between arousal levels and perform-

This hypothesis postulates an inverted U-shaped graph-ance.
ic representation of this interrelationship, indicating that
tr.ere is a moderate level of stress or arousal associated
with maximum performance , such that either too little or too
much stress induces performance decrements. Easte rbrook
(cited in Ref. 25) suggested an explanation for this phenome-
non. Ile pointed out that when levels of arousal are too low,
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individuals tend to become less vigilant and ignore relevant
cues in the environment, thus hampering e f fective perfor-
mance. As arousal increases, so does selective attention, so
that relevant cues are dealt with, and irrelevant cues are
ignored. If the level of stress becomes too high, the simul-
taneously increasing degree of selectivity leads to the
screening out of relevant information, so that once again, a
decrease in performance is seen. Sjobe rg ( Re f . 25) conducted
a study designed to determine the effects of varying task
difficulty en this working hypothesis. IM found that the op-
timal arousal level for effective performance varied indi-
rectly with the level of task difficulty. More specifically, |

the more difficult or demanding a task, the lower the arousal
level needed for optimal performance. Conversely, easie r
tasks are best performed when accompanied by higher levels of
physiological arousal.

There has been some research ( Re f s . 26, 27, and 70) conducted
relating physiological stress proilles to perfcrmance in oc-
cupational settings, using subjects already employed, in at-
tempts to provide empirical data relating to the early theo-
retical foundations. The results of these investigations
provided inconsistent data which are at least partially at-
tributable to wide variations in methodology. These findings
illustrate the need for both precise specification of per-
formance evaluation criteria and clear delineation of accept-
able physiological profiles of stress responding.

There is a wide range of physiological functions which may be
measured, and a number of specific instruments designed for
measurement purposes. For the ' purposes of this review, the
instruments to be discussed are included onithe basis of ~
their applicability and actual usage in the' measurement of
stress responding (a topic which subsumes physiological de-
tection of deception). It is recognized that there are some
techniques which are available for physiological measurement
but are typically used only for research purposes, such as 1

biochemical analysis and measurement of pupillary changes. |
Such research techniques will not be discussed here. j
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6.3.2 Biofeedback Instrument.=

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 investigation 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
capabilities 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-of f mode , however, so that only the equipment
operator is in the position of detuuting physiological mea .
surements. Thus, the data obtained can be interpreted with-
out the possible confounding factor of learning taking place

* J.T. Ha rt , "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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in the actual measurement situation. The capability of feed-
back must be considered as a potential advantage, however, to
individuals or organizations who might, at some point, become
interested in implementing stress management programs.

The vast collection of data resulting- from the studies inves-
tigating available biofeedback techniques and future possi-
bilities, suggests that despite some current limitations,
biofeedback represents a totally new and promising way of
gathering previously unattainable data, teaching people to
control their own physiological functions, treating ce rtain
disease states and measuring physiological responses to
stress. It also appears to be a viable way of relating
objective physiological data regarding a person's physiologi-
cal functioning to his/her self-report indices of subjective
feeling states, as well as, to his/her personality traits,
general behavioral tendencies, and job performance . The
following list provides brief descriptions of the specific
types of biofeedback instruments used in the measurement of
stress responses.

Instrument Description

Electromyograph (EMG) Provides measure of electricale
activity in motor neurons,
which may be interpreted as
index of skeletal muscle ten-
sion; when frontalis ( fore-
head) muscle is monitored,
provides index of general
muscle tension from top of
head to bottom of rib cage,
generally interpreted as an
index of overall body muscle
tension.

e Peripheral Skin Temperature Detects changes in amount of
Feedback Instrumentation blood flow to extremities

(typically fingertip) through
use of temperature-sensitive
thermistor providing reading
in degrees Fahrenheit; amount
of peripheral blood flow and
resulting skin temperature re-
flect degree of vasoconstric-
tion of peripheral blood .ves-
sels, presumed to be an index
of sympathetic nervous system j

arousal or stress reactivity.
!

e Pulse Rate Feedback Measures heart rate either in-
Instrumentation stantaneously or by averaged

reading of fixed amount of
time or fixed number of beats.

6-30

- . .

.___- _____- __-_ - -_ - - ___ _ ____ - _ -



_ _ _ _ - . _ . _ _ _ _ ___ __ ______________ _ ___

I o Galvanic Skin Detects changes in electrical
Response (GSR) resistance of the skin result-

ing from changes in arousal;
signal has two characteris-
tics: 1) a slowly changing
(tonic) . level, indicative of
general arousal level, and 2)
shorter, more abrupt changes
(phasic) presumed to reflect
an immediate response to a
stimulus just presented.

e Electroencephalograph (EEG) Measures the electrical activ-
ity of various parts of the
brain in terms of ' frequency
(Hz.) and amplitude of w.ve-

,

forms; there are four ma.7 |

patterns of brainwaves, deter- |
mined by frequency range ; the

'

alpha range is generally con-
sidered to be from 8-12 Hz.,
and is representative of re-
laxed wakefulness in the oc-

* - cipital cortex region of the
brain; Beta waves, those with
frequencies above 13 Hz. are
interpreted as signs of arous-
al, problem-solving, or
stress-reactivity, depending
upon the situation.

.

6.3'.2.2. Relevant Considerations

6.3.3 2.1 Reliability

With respect to biofeedback instrumentation, this review did
not reveal any literature pertaining to the traditional forms
of reliability measurement. This may be the case because
biofeedback equipment is essentially a form of electronic in-
strumentation. Thus, the accuracy or reliability of biofeed-
back equipment would probably be more appropriately evaluated
in terms of the quality of the instrumentation and the ab-
sence of artifacts (i.e., conditions that provide inaccurate
readings). The quality of the instrument varies directly
with its sensitivity, thus, high-grade equipment would appear
to be more reliable than instruments of inferior quality.

Thorough training -of equipment operators is necessary for the
provention of artifacts. Factors that could produce false
readings include bodily movement of the subject, improper
electrode placement, movement of electrode cases and proximi-
ty to other electrical equipment.
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6 3.2.2.2 Validity

As with reliability, this review did not reveal any litera-
ture pertaining to the traditional validation approaches
with respect to biofeedback 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 e f fort to
establish criterion-related validity for biofeedback instru-
mentation.

l

6.3.2.2.3 Cosc of Development and Administration )
|

There are at least a dozen manufacturers of high quality bio- i

feedback equinment, and numerous manufacturers of lesser
grade devices. An initial consideration in regard to the
celection of instruments would involve determination of which
physiological functions would provide tt , most useful infor-
mation. A high quality instrument, having wida enough ranges
of measurement to be optimally sensitive and accurate, could
cost anywhere from several hundred to two thousand dollars.
Thus, procurement 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 withic spproximate- .

ly_one week. Some instruments (e.g., EEG anc GSR) a.; more
complex than others for operational purposes. Interpretation
of the data obtained from biofeedback instruments require s
considerable understanding of the physiology involved. Spe -
cific qualifications for bio"eedback training professionals
exist in some states and are variable from state to state.
These requirements serve the purpose of certifying individ-
uals.who will be using such equipment for . training, however.
it is likely that the same requirements would also apply to -

- persons using the equipment for monitoring purposes only.

6.3.2.2.5 Administration of Measurement Techni rie :
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 on skin
surface electrodes (as opposed to needle electrodes) this in-
plies both proper skin preparation and the need to maka 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 instruments 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

i Which can~rece'ive inputs from all the instruments being used
i- 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-

i alyses of the dcta as they are being recorded.
:
'

The' basic equipment needed for utilizing biofeedback instru-
ments to measure stress responding. includes the following'

'~
'itemer

,

(1) . modular feedback instrument for each parameter being
measured '

(2) skin surface electrodes,

L
(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 Ehus object to thisi

i procedure. .There are also occasional cases in Which subjects
are . fearful of- being electrically shocked by the instrumenta-

~| tion. This problem may be resolved by having the administra-
tor explain to the subject that the carrent passes on1.y from
the ' person to the machine , and not in the reverse direction.

4 -

6.3.2.2.8 Compliance 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 no 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 needing 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 measured by biofeedback equipment,
since to do so would increase arousal levels and thus poton-
tially decrease his/her suitability for the job. It would be
possible to distort such a profile by such actions as clench-
ing teeth, tensing muselas, wiggling toes, etc. These activ-
ities would produce a prefile re flecting consistently high
arousal levels, so that discrimination of significant physio-
logical reactions to stimuli presented would be difficult.

|
The administrator should carefully ob _rve the individual be-

1 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 biofeedback results should be given the
opportunity for reev21.uation. The stress response is likely
to fluctuate in a fastion similar to that of certain situ-
ational por sonality variables , providing further justifica-
tion for rt avaluation.

6.3.?. 2.3s Applicability of Biofeedback Instruments to
Selection of Nuclear Facility Personnel with
Regard to Emotional Instability

It appears that biofeedback techniques have the potential for
providing significant additional information useful in the
selection of nuclear facility personnel. The optional use of
those techniques would involve the measurement of physio--
logical indices during situational simulations and comparison
of these data to baseline rates. The major drawback to this
application appears to be the potential artifacts produced by
body movement.
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Another reservation regarding biofeedback is the lack of es- ,

tablished validity relating stress levels to on-the-job per- |

formance. This appears to be a fruitful area for further
. investigation.

6.3.3 . Polygraphs

6.3.3.1 Overview
1

|

Polygraphic equipment was originally developed for the pur- i

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 comple~te electronic shielding ( Re f . 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. equally broad span of accessory paraphernalia.

The two current major applications of the polygraph include
physiological 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 is 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 polygraph. Field
polygraphs are portable, modified versions of standard la-
boratory equipment,-which are usua11y designed to measure
respiration rate , blood pressure , 'aeart rate, and skin con-
ductance levels (Ref. 37).

,

|

| Barland and Raskin ( Re f . 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
L sensing devices attached to his/her body, is asked a series
'

of questions. 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

I - 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-!'

i 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-
L fort to provide a more accurate means of detecting deception

in individuals with chronic high or low arousal levels. InL

this situation, both the relevant and the irrelevant (con-
trol) items are designed to elicit high arousal levr.ls in

L applicants. The theoretical basis for this approach involves
the notion that truthful individuals will display higher;'

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. !
1

J

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 estimatesr

indicate that between two-hundred thousand to a half million
. lie-detector tests ~are administered annually in the private
sector.(Fhf. 40). In their 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-,.

'
I ence to company ' policy, and to -investigate isolated incidents

of theft,-vandalism, sabotage, etc. The proponents of the
use of . polygraphy - for lie-detection cite the low operating

'

costs ($25.00 to $50.00 per test), speed of administration,
,

| and advantages of additional information useful in selecting
L out individuals Thus would 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 . ( Re f . 40) .

The two major issues surrounding the use of lie-detection by
polygraphy involve the legalities of this technique 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.'l Reliability

With respect to the polygraph, traditional evaluation studies
have centered on the test-retest and inter-rater- approaches 1
to the measurement of reliability. Caution should be exer-

~

; 1cised ;in interpreting . the results of these studies, since
[ quite .dif ferent findings have been reported by proponents

| vs. . opponents of the use of this technique.
|
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As noted by several authors ( Re f s . 41 and 37) research re-
garding the reliability of the use of the polygraph for lie
detection 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 repeated polygraphic examinations on
ability to detect deception. Their r6sults demonstrated
greatly diminished lie detection capabilities upon repeated
testing.

Studies investigating the inter-rater reliability of the
polygraph for lie detection purposes ( Re f s . 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 high inter-rater agreement percentages must be viewed
with caution, however, because agreement among raters does
not ensure that the polygraph is accurate in det 7 ting
deception or truthfulness (see section on Validit; tich
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 obtained from studies
employing these types of comparisons have revealed large var-
iaticas, ranging from chance (50%) or less accuracy (Ref. 45)
to figures as high as 81% ( Re f . 38), and 88% ( Re f . 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 paramete,rs
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 inte rpretation
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 equipment,
each having their can set of instrumentation prices. Most

polygraphs are quite 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,
but 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 job applicants
to private polygraph examiners, who generally charge from
S25.00 to $50.00 per test.

6.3.3.2.4 Administrato r: Training and Qualifications .

As noted by Belt and Holden ( Re f . 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
a ppea r, however, to be the minimal requirements necessary for
e f fective polygraph administration.

6.3 3.2.5 Administration: Time and Difficulty

A polygraphic lie detection test typically requi res from a
half-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

.

l

.

|

* These states include Alabama. A.ri zona , Arkansas, Florida,
Geo rgia , Illinois, Kentucky, Michigan, Mississippi, Nevada,
New Mexico, North Carolina, North Dakota, Oklahoma, South
Ca rolina , Te xa s , Utah, Ve rmont , 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 Administrativn

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 physiological
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 of polygraphic lie detection
tests is this technique's invas t >n of privacy. It seems re a-
sora.ble that any applicant caq. .ed to undergo a lie detec-
tion test might experience feelings of personal intrusion.
This is due to the very nature of the technique in its impli-
cation that the information given by the applicant require s
external verification before it will be accepted as being
true.

Another important potential 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 esployment 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 not only from ethical concerns such as vio-
lations of rights to privacy, but also, ar.d probably equally
as important, from the continued controvarsy regarding the
validity of such procedures. Belt and dolden ( Re f . 40) noted
that as a result of these concerns, active positions against
the use of the polygraph for lie detection have been adopted
by the American Civil Liberties Union ( ACLU), the Federal
Pri.vacy Protection Study Commission, and several Congress-
men. There is also a possibility that polygraph examiners
might discrimirate among the applicants they test on the ,

basis of gender 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 Re sults

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 tho<:e persons who are clearly in-
volved in the selection pre ;e ss 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
basis 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 interpreta-
tion. The re fore , as in the case of biofeedback equipment, it

* These states Alaska, California, Connecticut, De lawa re ,
Hawaii, Idaho, Maryland, Massachusetts, Minnesota, Montana,
New Jersey, Oregon, Pennsylvania, Rhode Island, and
Washington.
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is possible for an individual being monitored to intenticaal-
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 ( Re f . 4 2) strong responses t*o control questions make
it difficult 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 ( Re f . 40 ) noted that the American Federation
of Labor-Congress of Industrial Organizations (AFL-CIO has
taken an active stance against the use of the polygrapt for
lie detection in employment settings. This position results
from both this technique's alleged invasion of priva~r as
well as grievances claimed by erployees and job appli; ants
who maintain that they have been wrongly judged deceptive by
such tests. Thus, it appears that labc~ 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. Howe ve r , as noted by Balloun and Holmes (Ref.
41), this technique 's ef fectiveness in detecting deception
decreases with-repeated administrations, so that reevaluation
results might have to be considered 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 re li-
ability and validity of this technique, as well as the issues
involving its legality, pre vent its recommendation as part of
a screening procedure for emotional instability with nuclear
facility personnel applicar.ts.

*
,

1
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6.3.4 Telemetry

6 3.4.1 Overview

Telemetry refers to a technique 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
( Re f . 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 recordings of deep
body temperature and heart rate to a receiving antenna built
into a belt worn around the individual's waist. The receiv-
ing antenna in the belt was attached to a transmitter de-
signed 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 capabilities. 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.

G.3.4.2 Relevant Conside rations

6.3.4.2.1 Reliability

With respect to telemetry techniques, this review did not re-
veal any research studies which have attempted to measure the i
reliability of telemetry instrumentation. i

1

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.

.
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6.3.4.2.3 Cost of Development and Administration

' Telemetry devices are currently available through a few of
; the older and well-established manufacturers of physiological

measurement instrumentation. The general price range is
approximately $1,700 to $2,000 for a complete system, with
specific costs varying by compa'.ny.

'6.3.4.2.4 Administrator: Training and Qualifications

Since telemetry . is still used on a very limited basis, the re
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 :
Time and Difficulty

There is no fixed time for administration of telemetry tech-
niques. The duration of physiological measurement sessions
should, however, be of sufficient le ngth (approximately<

twenty to thirty minutes) to permit the administrator to
obtain discernible patterns of physiological 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 ' Re ceive r
(2) Telemetry Transmitter
(3) Telemetry Transmitter Adapter Kit for each physiological

function measured
(4)' Telemetry Electrodes for each parameter measured

j 6.3.4.2.7 Personal Ef fects 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.
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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 there fore be maintained in a confiden-
tial manner if utilized for selection purposes. Only the
administrator and those persons clearly involved in the so -
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-
s ureme nt , telemetry procedures are designed to be utilized in
situations 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 re sults ,
even if 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 con-
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 laitial 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 cannot 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 direction to pursue.

6.3.5 Voice Stress Analyzers

6.3 5.1 overview.

Voice stress analyzers were originally, developed for purposes
similar to that of telemetry techniques. Williams and
Ste vens (Ref. 47) reported the development of equipment de-
signed to detect changes in pilots' vocal utterances 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 of 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.

6.3.5.2 Relevant 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 (Re f. 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 u, sing a split-half proco-
dure. The results yielded a reliability coefficient of .39.
Horvath (Ref. 49) conducted a study examining the effects of
dif ferences in 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- !

uation 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 tha 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 utilized a total of 176
participants divided into groups of three, with each group
consisting of a supposed thief, lookout, and innocent pa rty .

and the ob-The objective of the instrumentation operators
servers vas to correctly discriminate the individuals within
each group. The results showed that the polygraph was suc-
ce ss ful 76 % o f the time , the voice stress analyzer 32% or the

Accordin
and the observers 55% of the time.this study by Kubis remains "g totime,

the mostMontgome ry ( Re f . 50),
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 ( Re f . 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 ( Re f . 42 ) regarding the validity studies of the voice
stress analyzer. 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 Adminis trato r: Training and Qualifications

At the present time, there ara 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. Price 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 4hether
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 of time required 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 quality 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.

6.3.5.2.6 Equipment / Materials Needed for Administration

Smith ( Re f . 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 Applicants

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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person about personal background information, as in the case
of pre-employment testing. An even more serious issue 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. In
this respect, this technique appears unique among the avail-
able methods for physiological measurement, aa its unobtru-
siveness represents a cignificant 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 ( Re f . 50). The possibility of
self-incrimination would be particularly significant with
this technique's use in employment selection as a truth
verificaticn procedure for background 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 ( Re f . 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 ( Re f . 48) discussed an earlier study by Smith which
showed that hyperventilation had an ef fect 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.
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6.3.5.2.11 Labor Relations Considerations

This review did 'not reveal' any labor 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

I should be . permitted to undergo this procedure again. As with
other ~ physiological measurement techniques, the voice stress-

! . analyzer appears ;particularly appropriate for reevaluation
! consideration, due to normal fluctuations in patterns of

physiological functioning.1

i

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

; Emotional Instability
p

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

j . 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,

i applied uses of this technique for measuring stress arousal
in employment selection procedures. If perfected for such a

; purpose, this technique would seem to have potential for use
in conjunction with simulated stress situations in detecting
excessive stress arousal as an index of possible emotional

i instability.
:
. 6.4 . Situational Simulations
y

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 ( Re f . 51). Simplis-
i ' tic- types of situational simulations include typing tests and'

driving tests. ' Situational ~ simulations can be. used for em-
ployee development, training, or selection.

L Thel first major use of situational simulations was conducted
i . by .the. American Telephone and Telegraph Company in 1956 and
. Lwas : es sentially a - re search - study - ( Re fs . 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 ( Re f . ' 54 ) . Career histories were based on data
gathered from clinical interviews, projective tests, and
situational simulations (referred to as simulation exercises)
which included work samples, pape r-and-pancil te s ts , and
participation in group problems and group discussions. A
team of evaluators, consisting primarily of professionally
trained persons , reached consensus 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 ( Re f . 54) .

1&un'first nonresearch use of an assessment program containing
simulations was carried out by Michigan Bell Telephone Com-
pany in 1958 (Re f. 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 ( Re f . 34). The
use of the approach has grown rather rapidly over the last
twenty-five years.

- As the use of situational simulations, also referred to as
assessment- centers, blossomed, a Task Force on Assessment
Center Standards was established. This Task Force se t forth
the minimal standards of an assessment center, and the in-
terested reader should refer to the appropriate re fe re nce
- ( Fw f . 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

i

| situational simulations. These judgments are pooled by the
| observers at an evaluation meeting during which - all relevant

! Lasessment 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 tha 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., pe rsonnel . 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 can
become. somewhat costly, as the average evaluation may
take approximately three days.
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Appropriateness of the Actual Situational Simulations:e
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 a time-consuming activity requiring a proper under-
standing of the job. Without the proper understanding
o f the job, the simulations will be lacking in terms
of content validity,

e Standardization of Procedures: Cohen ( Re f . 57) stated
that the lack of standardization may invalidate an
othe rwise useful selection instrument. According to
Cohen ( Re f . 57) some of the areas of concern include
the time permitted each participant to complete each
individual simulation and the instructions given to
the participants. Cohen ( Re f . 57) also 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 the re fore
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 Re liability

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-
forent points in time and obtained a correlation coefficient
of .73 ( Re f . 58).

Other studies of test-retest reliability have reported cor-
relation coefficients ranging from .06 to .74, with the aver-
age being .3 5 ( Re f s . 52, 59, and 58).

Internal consistency, as it applies to assessment centers,
can be de fined as consistent performance within an individual
skill across 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 ce nte re .
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Hinrichs and Haanpera ( Re f . 61) reported on the internal con-
sistency reliability 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 an average internal consistency
-coe fficient 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
L 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
i assessment centers ranging from .60 to .98 (Refs. 53, 62, 63,
! 64, and 65). In a study by Denning and Grant ( Re f . 66), the
i inter-rater reliabilities ranged from 50 to .8 2, with the

i inter-rater reliability for the skill'" stress tolerance"

L (somewhat similar to emotional stability) being .73.

In studies 'which reviewed the research on inte r-rater relia-
bility within a single simulation exercise, Bray and. Grant
(Ref. 53), Carleton ( Re f . 67), Finley ( Ref. 68), Greenwood
and McNamara ( Re f . 69 ) , and Thomson (Rdf. 65) have reported
average coef ficients ranging from .26 to .9 2, with the ove r-
all average bein'g .57.

It has been discussed and documented'that when substantial
time is allecated to assessor (evaluator) training the inter-
rater reliability is substantially increased ( Re f s . 53, 61,
.65, and 70).

~

| 6.4.2.2 Validity
. .

/o~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 j
; both college and non-college employees. Bray and Grant *

,

| ( Re f . 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 non-

college group, both statistically significant. Correlations
Jobtained between ,the assessment center ratings and salary in-
crements for 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 betweenntheir assessment
center- ratings _ and management progress, the predictive valid-
ity coe fficient obtained, .44, was statistically significaMEI,
( Re f . _ 5 8 ) .

~
~ "

<
.

-.,
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Other AT&T studies have also reported the success of the as-
sessment center at predicting future job performance ( Re fs .
71, 72, 73, 74, and 75).

Studies at IBM have also reported strong positive relation-
ships between assessment center performance and performance
on the job ( Re fs . 76 and 77). In a study of 94 lower and
middle-level managers at IBM, Wollowick & McNamara ( Re f . 78 )
reported that the correlations between assessment cente r
results and job position level three years later ranged from
.29 to .63, with seventy-five percent of these correlations
being significant.

In four separate studies conducted at Standard Oil 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 ( Re f s . 68
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 ( Re fs . 81 and 82) .

In a review of 23 previous studies on the assessment center
process, Byham (Ref. 83) 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
omeasure and .63 when supervisor's rating of the participant's
promotionPpotential was used (Re f. 84) as the criterion mea-
,sure.

~'

k' With respect to 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-
formance on the job as criterion measures. One study con-

,~ ~ ducted by IBM * utilized the predictive criterion-related
''

model with approximately one hundred professional financial
pe rsonnel. 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

/
4
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* Personal communication with H. Schwartz, Decembe r 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 simulations. That is, the
content validity of a measurement instrument is established
by comparing the instruments to the. findings of a relevant
job analysis. With proper care, sxtuational simulations can
be. supported through a content validity basis.

Construct validity can be supported 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. l

I

In general, the research reported indicates that situational
simulations do show convergent vclidity, but do not show
strong evidence of discriminant validity (Refs. 58, 59, 85,
86, and 65); thus, 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 (Refs. 87, 88, and 89 ) . Recom-
mendations have been made for reducing costs including the
consortium approach (Refs. 90 and 41) where several organiza-
tior.s in conjunction with one i.eroar support an assessment
center. program.

6.4.2.4 Administrator T: n- b :sd Qualifications

of critical concern in assocament ecnter applications are the
qualifications and' training of assessors / evaluators. For

,

this reason, this subsection will be devoted to assessor re-
lated concerns as opposed to focusing on administrator is-
sues. The question becomes, do evaluators neod to be profes-
sional psychologists or can non-psychologists be properly
trained to be evaluators?

Investigations of inter-rate reliabilities and other sta-
tistical indices have shown chat evaluators nee.d not be pro-i

fessional psychologists ( Ref . 69 ) , but that they do need to
be properly trained (Re f. 70) . This means that the training
of evaluators becomes critical since inadequate assessor
t. raining can result in invalid and unreliable evaluations
(Ref. 9 2) .

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. 9 3) . .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 ( Re f. 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. In this respect,
Frank and Whipple (Ref. 93) established an evaluator certifi-
cation program at General Telephone of Florida. In this pro-
gram, evaluators, af ter receiving trainir.g, are dhemselves
evaluated 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 ( Re f . 56). The
considerations state that multiple assessors must be used and
that an individual must receive proper training prior to
-serving as an assessor,

s

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 A3 ministration

Depending on the' type of simulation being used, the egripment
needed may Tnge 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 the job, specially designed materials
would still be needed. Since situational simulations are
designed to actually simulate the position of the focal pe r-

I sonnel, the scenarios must be carefully developed, based upon
an accurate.and thorough job analysis of the focal position.

6.4.2.7 Personal Effects on Applicants

Researchers have found that participants' *eactions to the
situational simulation process has been positive both immeci
ately following participation and after at least a one-year
time period ( Re fs . 94, 95, and 96). Nirtaut ( Re f . 95) sur-
veyed 47 organizations using situational sinulations and

6-55



,
_ _ _ _ _ _ _ _ _ _

.

found that none of the organizations reported negative par-
ticipant reaction and that this was true regardless of the
level of employee assessed, the use made of the information
generated by the assessment center, or the weight given to
the information generated by the assessment center in the
selection decision.

Slivinski et al. ( Ref. 96) and Quaintance ( Re f . 97), found
similar results. Of particular interest was the Quaintance
study ( Ref. 97) where she investigated the reactions of un-
successful participants to the assessment center process, and
found that the participants' reactions to the assessment cen-
ter and the feedback were very positive.

6.4.2.8 Compliance with Legal Issues and EEOC Guidelines

The assessment center process . \s been challenged and upheld
in the courts, ( Re f s . 91, 98, t s. 100, and 101) The use of
the assessment center was specifically sanctioned in a con-
sent decree involving AT&T and the EEOC ( Re f . 102). Similar-
ly, in a case involving the City of St. Louis and the Fire-
fighters Institute, the court issued a decree stating that a
technique which uses individual and group exercises to simu-
late job responsibilities, with assessors rating the candi-
dates' performance (i.e., an assessmant center) can be used
in making promotional decisions ( Re f . 103).

Empirical research has shown that properly constructed sit-
uational simulations are equally valid for predicting perfor-<

mance regardless of the individuals' race or sex ( Re fs . 81,
73, 74, 104, and 105).

6.4.2.9 Confidentiality of Situational Simulation Results

As with all other measurement instruments, the confiden-
tiality of the participants' performance results is critical
( Re f . 51). Since the assessment center proces s involves mul-
tiple evaluators, it may be more difficult to control the
confidentiality of results for the simulation exercises than
it would be for other measurement instruments.

6.4.2.10 Susceptibility to Faking

The question of whether performance in the situational simu-
lations can be faked has been empirically investigated. Spe -
cifically, researchers have examined whether prior knowledge
of the assessment center process has any effect on the par-
ticipants' subsequent performance. In this respect, the
empirical investigations of faking have actually concerned
themselves with examining whether coaching (i.e., transmit-
ting of pertinent information) has any ef fect on subsequent
assessment center performance. Studies generally have shown
no substantial practical ef fects of coaching, 'Refs. 66, 106,
107, and 108).
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The most -. direct study on the effects of coaching, or fore-
knowledge of the assessment center process, was conducted by
Struth and Frank.(Ref. 109). The-purpose of this study was
to investigate whether performance in ' situational simulations

~

-- was - enhanced for participants LWho'had previously participated
'in: evaluator training sessions and served asievaluators in an

~

-

assessment center. The results of this study indicated that-
- training and serving as an evaluator did not significantly-
affect 1 subsequent assessment center performance both with
respect .to individual skill performance and overall perfor-

~

mance. Given the extent to Which assessor training exposes
individuals to the intricacies and subtleties of the assess-

~

ment center process, this study certainly speaks to the as-
-

sessment / center 's resistance to coaching ef fects.

. 6.4.2.11 Labor Relations

The issue of ' union-and employee acceptance of situational
simulation ~in selection is related to the legal and EEOC con-
cerns of the simulations and their effect on the partici-
pants. The . job-relatedness of the simulations has helped to
make them acceptable to participants and employees ( Re f .
51). The re fore , it . does not seem that the use of situat'ional
simulations 'will .cause any severe labor relation problems,
and advey have been used successfully within union settings.

6.4.2.12 Reevaluation Considerations

A' key consideration here is that the skills measured by the
simulations may be learned through normal work experience,
actual real-life experiences, and/or self-teaching. Thus, it 4

would be appropriate to allow individuals to be reevaluated
after a specified time period has elapsed.'

6.4.2.13 Applicability of Situational Simulations - to Selec-
tion of Nuclear Facility Personnel with ' Regard to
Emotional Instability

originally, situational simulations were used for the purpose
of evaluating, selecting, and training technical personnel '
(e .g. , typists , pilots) . Since many nuclear facility person-
nel are oftentines required to monitor machines, such as the
- central security alarm system, the use of simulations would
be appropriate . for the selection and training of such person-
nel. In this context, consideration should probably be given
to 'the . cost- involved in ' simulating machinery such as the cen-
| tral security alarm system panel. A decision would involve-
calculating whether the -savings resulting from the selection
and enhancement -of ' training would outweigh the cost.

As. simulation became more sophisticated, the use of in-bas-
'kets and business games was introduced to simulate non-tech-
-nical positions and the skills required of personnel in these
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positions. These and other types of simulations have been

j used in the selection end training of managerial and sales
personnel, as well as police and fire department managerial

y

j pe rsonne l. Other applications of situational simulations,
for instance with patrolman, have used other types of simula-
tions, such as intervening in hypothetical domestic confron-
tations ( Re f . 110). Many simulations have included evalua-

'

tions of the participants' emotional stability or resistance
to stress. This has considerable promise in terms of nuclear
facility personnel selection.

In conclusion, it seems that both technical and non-technical
simulations may be appropriate for the evaluation of nuclear
facility personnel.

6.5 Weighted Application Blanks

6.5.1 Overview

The purpose of an application blank is to obtain information
about applicants which may be used for selection purposes.
Ge ne rally , this information is biographical in nature. Ex-
amples of the types of information collected from an appli-
cation blank include: work history, educational history,
military record, and marital status. Application blank in-
formation or biographical data are often referred to as bio-
data. Usually the biodata items call for factual data, but
items which tap attitudes, fee lings , or value judgments are
sometimes included (Ref. 111).

Basically, there are two types of application blanks, the
traditional application blank and the weighted application
blank (WAB). One' difference between the two types is that a
weighted application blank, also referred to as a scored
autobiographical data blank, consists of standardized and
multiple choice questions while this is not necessarily the
case with traditional forms. The standardized questionnaire
allows for objective comparisons between applicants.

A second, and more major dif ference between traditional and
weighted application blanks concerns how the information is
used by the organization. That is, whereas the information
received on the traditional application blank is often used
in making selection decisions, it is generally used in a non-
empirical way. In contrast, questions used on the weighted
application blank are based on the results of criterion-
related validity studies. From the validation studies, the
relative predictability of the items can be determined. That
is, the items with high validity coefficients are better pre-
dictors than those with low coe f ficients. With the cri-
terion-related validity coe f f ficients obtained, the items are

) weighted according to their predictability; items which are
high predictors are weighted stronger than those which are5

moderate or low predictors.
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6.5.2 Relevant Considerations
6.5.2.1 Reliability

With respect to weighted application blanks, traditional
. valuation has centered on test-retest reliability. To a
lesser extent the internal consistency reliability of
weighted application blanks has also been evaluated.

Test-retest reliabilities have rang' ed between .82 and .90
( Re f s . 111, 112, and 113). It must be noted that these
test-retest studies all used students as subjects. Care
should be taken when relating these results to employee ap-plicants.

Although the internal consistency method has not been a
primary way of measuring the reliability of weighted appli-
cation blanks , Baehr and Williams ( Re f . 114) computed Kuder-
Richardson 20 reliabilities in a study using 680 vocationallydif ferent males. The authors reported reliability coeffi-
cients ranging from .43 to .76.

6.5.2.2 Validity

With respect to weighted application blanks, traditional
evaluation has centered on criterion-related validity.
Results of the use of weighted application blanks by the
U.S. Military during World War II included reports on cri-
terion-related validity. The validity cce fficients for pre-
dicting the success in training of Air Force student pilots
averaged from .35 to .40, while those for predicting naviga-
tor success ranged from .25 to .30 ( Re f . 115). The U . S . Army
reported a validity coe f ficient of 45 for predicting leader-
ship in personnel attending Of ficer Candidate School (Ref.
116). In predicting the leadership qualities of 2003 members
of the Reserve Of ficer Training Corps, Roy, Brueckel and
Drucker ( Re f . 117) reported a validity coefficient of .26.

Standard Oil Company of New Jersey conducted an in-depth
study of the criterion-related validity of scored biographi-cal data in predicting overall job performance. The validitycoe f ficients obtained were . 4 5, .30, .27, .40, and .43 for
predicting the performance of skilled craftsmen, e nginee rs ,
technical personnel, office personnel, and supervisory per-
sonnel respectively ( Re f. 118).
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1
Richardson, Bellows , Henry, and' Company (see ( Re f . 111)

disad-reported the results of a study involving 477 black,disadvantaged females, from.vantaged males and 225 black,
three dif ferent ' cities, as subjects. The criteria were ten-

Theure on the job after three months and after six months.
.53.validity coef ficients obtained ranged from .37 to

Buel ( Re f . 119) conducted a-study investigating the validity kof weighted application blanks for predicting voluntary
turnover among female clerical employees. This study used a~

weighted application blank consisting of 16 items and a sam-reported criterion-related validiryple of 72 employees. The y
was .49.

other criterion-related validity studies have reported that
the weighted application blank validly credicts job tenure
'(FWfs. 120 and 121) and job performance 2 ( Re fs . 120, 122, and
123).

6.5.2.3 Cost of Development and Administration

Glueck ( Re f . 124) stated that it has been estimated that it100 hours to develop a weighted applicationtakes about
blank. Once the blank has been developed, the on-going cost
of using it is quite minimal.

6.5.2.4 Administrator: Training and Qualifications

once the weighted' application blank is developed, only a min-
imal amount of time and effort is needed to train a person to
administer and score the instrument.
Weighted application bl stiks can either be scored by machine
or, with a minimum expendrearu of time, effort, and monay,
employees can be trained to administer them.

Richardson, Be llows , He nry, and Co., " Predicting Job Tenure1
Among ES Applicants and' Program Tenure Among WIN Clients
Through the Use of Biographical Information, Washington,
D.C. (1971).

B.S..Gantz, C. Erickson, and R.W. Stephenson, " Test Predic-2

tion of Promotion Rate and Job Satisfaction for Scientistsand Engineers," Paper read at California State Psychologi-
cal-Association, San Diego (1969).
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6.5.2.5 ' Administration of Weighted Application Blanks: Time
and Difficulty

The administration of a weighted application blank is virtu-
ally-identical to the administration of an non-weighted (tra-
ditional) application blank. The administration time depends
on the' total number of items on the application blanks. 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 administratton 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
Zeel 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 r,egarding their military
records, they may feel offended by the question concerning
personal habits such as use of alcoholic beveragec.

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>

j highly correlated with, an applicant's race, se x, religion,'

or national origin.

Pace and Schoenfeldt ( Re f . 125) suggested that the decision
! of what -items to include in the weighted application blank be
! based on th'e results of a thorough and accurate job analysisI ' (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 L and defensible in terms of the provisions of the
equal employment opportunity guidelines.
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6.5.2.9 . Confidentiality of Measurement Technique Results

b The confidentiality 'of the results of che weighted applica-
tion process depends upon the policies of the particular

,

organization. It . is appropriate to limit access to these re -
!

sults to as few people as possible. Information contained on
the application blank, as well as the resultant w. !ghtings,
may. contain data that are personal in nature.

6.5.2.10 Susceptibility to Faking

Faking can be a problem with weighted cpplication blanks.
Job. applicants can falsify information reported on their ap-

-

plications. The re fore , the weighted application blank nust.
be constructed in such a way that items are verifiable. Com-

plete verification checks should be made of all of the infor-
mation contained on the weighted application blank, as well
as for information obtained from a traditional application
blank.

Informing applicants that the infornation on the application
blank will be verified may lead applicants to respond more
honestly. Applicants may b4 reluctant to falsify information
because of the fear of being detected.

6.5.2.11 Labor Relations Considerations

Employees, or unions, may object to the use of weighted ap-
plication blanks if they feel that the biographical infor-
mation includes some non-job related data. Thus, . care ful
control of the information obtained is a mandatory require-
ment in terms of privacy considerations.

6.5.2.12 Reevaluation Considerations

Since'some of the information reported on the weighted appli-
cation blank is susceptible to change over time (e .g. , mari-
tal status, address, age), it would be appropriate to allow
applicants who were previously denied employment based on
their application blanks, to complete a new application blank
after an acceptable amount of time (approxima ely one year).

Also if the weightings for the individual items on the appli-
cation blank are changed, or the -iterion is changed, ap-

plicants vho were previously deni~ 9mployment based on their
original opplication blank responses should be given a second
opportunity.

6.5 2.13 Applicability of Weighted Application Blanks to the
Selection of Nuclear Facility Personnel with Regard
to Emotional Instability.

The overall value of weighted application blanks for predict-
ing emotional instability may be questionable given potential

,
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difficulty in documenting correlations between item responses
and actual indices of. emotional instability on the job. That
is, given, the. non-availability of criterion measures, it may
be difficult to develop proper weightings.
6.6 Clinical Interviews

6.6.1 Overview

Despite several variations in approach, the clini cal inter-
view .is basically a method of personality assessraent consist-
ing of the exchange of verbal information between an individ-
ual and a trained psychiatrist or~ clinical psychologist. The
clinical interview is the most long-standing and widely used
method of psychological assessment. Its origin as a formal
technique can be traced to the process or free asse -lation,
developed by Sigmund Freud (cited in Ref. 126). Ia osing
this approach, Freud conducted individual sessions with his
patients, in which he encouraged them to say whatever cane to
mind, without regard to social standard or self-censoring.
The clinical interview has been subjected to a great deal of
further study and specification since Freud's time. Rotter
and Hochreich ( Ref. 2) outlined the three basic approaches to
clinical interviewing. The first, free interviewing, is
characterized by a situation in which the interviewer says as
li+'le as possible, asking only open-ended questions and en-
couraging the person to discuss whatever is on his mind. Al-
though this format tends to be the least-threatening kind, it
is often quite tir.e consuming and may provide little perti-
nent data.

The second approach is the directed interview, in which the
interviewer attempts to obtain specific kinds of information
pertaining to presenting problems (i.e., those problem behav-
iors or feelings which prompted the individual to request or
be J recommended for a clinical interview). In this case, the
interviewer asks direct questions designed to gather informa-
tion regarding these problems. This method typically pro-
vides more information than does the interviewing approach,
but may be more intimidating to the individual and thereby
restricts his/her spontaneity.

The third approach is the structured interview, in which a*

standard procedure is followed,- with the interviewer asking
the same set of questions in a specified order, of all the
interviewees. These questions are designed to probe the *

major aspects of an individual's personal and inter-personal
functioning such as self-concept, and family relationships,in an ef fort to detect problem areas. Although this tech-
nique is likely to place even mor,e restrictions on an indi-
vidual's volunteering of information, it has the advantages
of beln' g less time consuming, providing more uniform inter-
viewing conditions, and establishing a basis for comparison
among individual's interviewed.
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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 systematTeally 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 regarding these
events - ( Re f. 127). Another . objective of this technique is to
provide data' sufficient for adequate research investigations
relating 1to clinical interviews, Which have, historically,
been quite 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 Re liability

| With respect to clinical interviews, traditional evaluation
|

studies have centered on the inter-rater approach to measur-

| ing the reliability of clinical interviews .

| The research utilizing the inter-rater approach to measure
| the reliability of clinical interviews has utilized two types

of methodologies. The first type has involved 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 compared the ratings from mul-'

tiple interviews with one individual involving a series of
dif fe re nt interviewers.

I

| The research cited in these studies ( Abrams and Rheed, cited
! in ' Re f . 128; Re f . 129; and Adams, cited in Re f. 128) has not
! demonstrated good support for the inter-rater reliability of
j 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 approach to
measuring validity.

In regard to clinical interviews, Eisenberg, Kent, and Wall
(cited in Re f. 128) noted that it is quite dif ficult 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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toward the :use of only concurrent criteria, and conclusions.
.which'are not representative of.the objective data obtained.
. Crosby (Re f. 128) suggested that the lack of statistically
significantL validit'y data reflects the confounding effects of
several non-uniform variables.- These include . interviewers '

- rating being biased by their sometimes having access to bio-
graphical'information.and/or psychological test results prior
to the 'nterview, as well as factors associated with the.in-
terviewees, such as whether or not they have. ever had a pr3-
.vious psychiat-ic interview. Thus, this review revealed no
statistically a.gnificant data. resulting from studies which
attempted to compare interviewers' ratings with on-the-job
. c rite ria .

Although the construct ' validity- approach would be a viable
method of investigating the validity of clinical interviews,
this review did not reveal any major studies. The lack of
major studies may be due to the fact that the most . obvious
measurement technique to use in obtaining construct validity
data is personality tests. In practice, however, clinicians
almost. always combine- the data from personality tests and
. clinical interviews to arrive at their conclusions. Thus, .

comparisons of the data resulting from these techniques have
. undergone relatively little investigation, leaving this a
fruitful area for future research.
6.6.2.3 Cost of Development and Administration

A clinical psychological or psychiatric interview generally
ranges from $50.00 to $100.00 per interview if a private
practitioner's - services are utilized. If the interviewer is* permanently on the staff of the organization that desires
such services on a regular basis, the cost factor would pre-
sumably be less.

6.6.2.4 Administrator: Training and Qualifications

Administration and interpretation of a clinical evaluation
should be conducted by a licensed psychologist or psychia-
trist to ensure the interview is conducted in a prescribed
professional manner, and that ethical and legal guidelines
a re me t .

6.6.2.5 Administration of Measurement Technique: Time and
Difficulty

The time required for a clinical interview generally rangesfrom forty-five minutes to an hour and a half. There are no
obvious inherent ~ difficulties associated with this technique.
6.6.2.6 Equipment / Materials Needed for Administration

No -equipment is. normally necessary for administration of a
clinical' interview unless a tape-recording is made (which
would require written consent of the interviewee ) .
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6.6.2.7 Pe raonal Effect' Applicants

Due to the apprehension frequently associated with being
asked to discuss " personal" matters with a mental health pro-
fessional, there exists a possibility of some adverse re ac-
tions to the interview (e .g. , fear, anxiety, anger, etc.) in
a job applicant who is required to undergo this procedure.
Howeve r, a skilled professional should be adept at first es-
tablishing good rapport with interviewees, thus making them
feel more emafortable 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 cartain directed questions during the
conducting of the int'u 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 ( Re f . 7 ) restricts the taransmission of diagnostic
results of clinical evaluation to another qualified profes-
sional. These results may be interpreted in lay terms for
transmissian to other individuals with the applicant's writ-

| ten consent, specifying the recipient (c) of the information.

6.6.2.10 Susceptibilty to Faking

A job applicant is likely to attempt to make a good impres-
sion during a clinical interview, particularly if he/she is

( aware that the results will contribute to the selection de-
| cision. The re fore , the potential for untruthful statements
I 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 Report.

6.6.2.11 Labor Relations Cons 4 derations

The requirement of ' :linical interview as part of a selec-
tion procedure has t.ie potential to be considered an invasion
of privacy, a factor which could result in labor relations
conflic*. Thus, this speaks to the need to carefully control
the da.9 obtained through the interview.

6-66

,



_ _ _ _ _ - - _ _ _ _ _

6.6.2.12 Reevaluation Considerations

In accordance with EEOC Guidelines, applicants re jected on
the basis of the clinical interview must be provided with the
opportunity for reevaluation. Subsequent interviews would be
particulatly appropriate for individuals who have undergone a
course of therapy following feedback of initial interview re-
sults. These subsequent interviews should be conducted by a
clinician other than the individual who conducted the initial
interview with the applicant.

6.6.2.13 Applicability of Clinical Interviews to Selection
of Nuclear Facility Personnel with Regard to
Emotional Instability

Despite the relatively insufficient statistical support for
the clinical interview, it appears to be a vital element in
integrating the data derived from other instruments in a se-
lection procedure designed to screen out emotionally unstable
job applicants. This technique, if properly structured and
conducted by well-trained professionals, appears to be the
only means of clarifying inconsistencies in the results of
other instruments, as well as probing for further information
regarding problemr revealed by previously administered com-
ponents of the sel ' tion procedure. It can also assist in
determining whether faking revealed by other instruments was
due to misunderstanding rather than intentional deception.

The structured clinical interview format ' offers promise for
well-designed reliability and validity studies, which would
further substantiate its use in a nuclear facility personnel
selection precedure.

6.7 Selection Interviews :

6.7.1 overview

A selection int'erview is face-to-face communication used to
collect information regarding a job applicant. 't dif fe rs.

from both conversation and interrogation because it has ex-
plicit purpose and free intercourse between the partici-
pants. ( Re f . 130).

Whereas the major purpose of a selection interview is the
gathering of information about the application, the inte rview
can also serve as a way for the organization to get ac-
quainted with the applicant and a way to present the organi-
zation to the applicant. Glueck ( Re f . 124) identified three
basic types of interview te hniques: structured, unstruc-
tured, and stress.

In the unstructured, in -depth , or free association method of
interviewing, there is only a general topic to be discussed,
and the data gathered are a function of the dynamics of the
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The purpose is to get the ap-interaction that takes place.
plicant to do most of the' talking. The applicant has the
initiative in how .the interview proceeds.

During the structured interview, the interviewer follows,
item by item, a predetermined format. The purpose of.the in-
terview is- to gather and - record data. The interviewer con-
trols and directs the interview.

Some interviews are best characterized as a combination of-

structured and unstructured approach, that is , a hybrid ap-
proach. In this type of interview certain data are collected
in a structured way (i.e., questions are asked in a specific
format) and other data are collected in an unstructured man-
ner (i.e., non-planned, questions used to gain insight into
certain areas).

Stress interviews were originally developed during World War
II to select potential espionage agents and to assess the
ability of the applicants to accept and cope with stress.
Glueck ( Re f . 124) suggests that it ma'f be appropriate to use
stress interviews when -there is a high stress content in the
job, but that their use even in this situation is question-
able. Strees induced during the interview may not directly

*

resemble the stress which occurs on the job, thus e- spoli-
cant's ability to handle stress in the interview may not nec-
- essarily correlate with his/her ability to handle the stress
on the job.

.

Stress interviews can be conducted in either a structured or
unstructured manner. The intarviewer may always ask the same
questions, in the same order, and may always reply to the
applicant's questions and responses in the same manner. Or,

the interviewer may adjust to the individual situation. The
'

interviewer can introduce new and different stressors. This
will allow the interviewer to determine what the applicant's
stress tolerance level may be.

6.7.2 Relevant Considerations

6.7.2.1 Reliability

With respect to selection interviews, traditional evaluation
has centered on inter-rater reliability.

In a comprehensive review of the literature on the inter-
' rater. reliability of selection interviews, Wagne r (Re f . 131)
reported reliability coefficients ranging from .23 to .97
(median = .57) for the ratings of specific traits, and from
.20 to .85 (median = .53) for the ratings of overall abil-

ity. In total, 96 different traits were rated in the studies
reviewed by Wagne r, but reliability coe f ficients were only
reported far 29 of those traits. Examples of the traits
were alertness, se lf-con fide nc.3, sociability, social ad-
justment, and tact.
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In other reviews of selection interview research, Mayfield
( Re f . 132), Ulrich and Trumbo (Ref. 133), and Webster ( Re f .
134), also reported lov inter-rate r reliabilities . Ulrich
and Trumbo ( Re f . 133), whose review spanned the research from
1949 to 1964, found only 11 studies that reported data on the
reliability of interviewer ratings. Ulrich and Trumbo ( Re f .
133) concluded from their review that, "It is apparent,
first, that few studies have reported reliabilities and sec-
ond, that those reported , with few exceptions, are lower than
usually 6 cepted for devices used for individual prediction"
(p. 108).

More recent research has shown large variation in inter-rater
reliability. Palacios, Newberry, and Bootzin ( Re f . 135) re-
ported reliabilities ranging from .75 to .91. Minor ( Re f .
136) and Stinger and Tyson ( Re f . 137) report coefficients

'

ranging from the teens to the .80's. Landy ( Re f . 138) re -
ported reliability coefficients consistently in the .80's.

A Key factor in inter-rater reif ability is the degree to
which there exists common definitions of the traits to be
measured. A lack of this common definition may contribute
toward some of the low reliabilities that have been reported
( Re f . 138).

In this same respect, Hakel ( Re f . 139) stated that two other
contributors to the low reliabilities are: the differences
in the first impressions of various applicants and the dif-
ferences in the type of data that are first presented in the
interview. The basis for Hakel's statement is that a major
determinant of an interviewer's final judgment is the inter-
viewe r 's first impression of the applicant (Ref. 140).

Based more on intuitive than empirical reasoning, researchers
and reviewers alike have suggested the use of structured in-
terviews, claiming that inter-rater reliability is generally
higher for structured than unstructured interviews (Refs.
124, 141, 133, and 131).

Schwab and Heneman ( Re f . 142) found that inte r-rate r relia-
bility for the structured interview was .79, for the unstruc-
tured in:erview .36, and for the hybrid it was .43.

Inter-rater reliabilities tend to be higher for the struc-
tured interview because of its standardization. Also, with a
more structured, standardized interview, interviewers are
more likely to base their judgments on all of the available
information, and less likely to make judgments based on first
impressions.

6.7.2.2 Validity

With respect to the validity of selection interviews, tradi-
tional evaluation has centered on criterion-related validity,
construct validity, and content validity.
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Certainly, the typically low reliability of the interview
hampers its validity. In order for any measurement instru-
ment to be valid it must first be reliable. In the preceding
section it was indicated that a high level of intec-rater
reliability for' selection interviews has not been establish-
ed. The re fore , the validity of selection interviews will re-
main low until the reliability can be improved ( Re f . 140).

Carlson* conducted a review of 24 research studies which
were concerned with the criterion-related validity of the
selection interview. In 9 of these studies the interview was
the interviewer's only apparent source of information. Va-
lidity coefficients for these studies ranged from .15 to .25.

Landy ( Re f . 138) conducted an in-depth study of the criteri-
on-related validity of the selection interview in predicting
police performance and concluded, in contrast to Carlson,
that the selection interview can validly predict onthe-job

,

performance. However, this study, unlike many other selec-
tion interview studies, used multiple interviewers instead of
just one interviewer.

Landy ( Re f. 138) used both multiple predictor and criterion
measures. The predictors were general overall suitability
and nine specific interview dimensions ; e .g. , appearance, ex-
perience, communications. The criteria were eight specific
performance measures ; e .g. , judgment, initiative, relations
with others. Landy found that the specific interview dimen-
sions were better predictors of the performance dimensions
than were the interviewers' opinions of the applicants' gen-
eral overall suitability. Additionally, it was found that
certain performance dimensions (e.g., communication, demea-
nor, job knowledge) were more accurately predicted than other
performance dimensions (e . g . , relations with others, initia-

| tive, dependability, attitude). These latter dimensions may

| not be as predictable because of the difficulty involved in
behaviorally de fining and identifying them.

* R.E. Carlson, "The Current Status of Judgmental Techniques
in Industry," Paper presented at the symposium, Alterna-
tives to paper and pencil personnel testing. University of
Pittsburgh, May (1972).
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The ~ results of --Landy's study, specifica' lly . that certain
traits,were more1 predictable than others, may have particular
- significance to the selection of nuclear facility personnel
with respect to emotional instability. - Emotional instability
may be considered relatively difficult;to behaviorally iden-
tify. In commenting on the problem assocated with predicting

;- certain - performance dimensions (such as emotional stability),
Landy and Trumbo-(Ref. 141) stated that prediction may be im-
proved if ' interviewers are properly trained go recognize be-
havioral patterns that are indicative of . the performance t'o

.

be' predicted, e.g., emotional instability.

One ' method 'of ensuring that the selection interview is con-
tent valid-is'to determine.the relevant traits and questions
through a careful' job analysis. However, as : Landy and Trumbo

'

(Ref. 141). stated, although-in.most cases the traits have
been chosen on assumptions relating to - the job analysis,
these assumptions themselves are seldom tested and may be
' questionable. The traits to be measured may actually be re-
latedito the job, but the interviewer may have an inaccurate
perception of what type of person possesses these traits or
how these traits surface during an interview. In this re-
spect, Landy and Trumbo' state that interviewers should have a
valid . stereotype of a worker who would perform well on the
job and.that this stereotype should be based on extensive job
and worker analyses. In fact, the authors suggested that it
may be advsntageous to have the interviewers interview suc-
cessful workers on the job prior to interviewing applicants
for the jcb.

The study by Landy ( Ref. 138) mentioned earlier, investigated
the construct validity of the selection interview. To do
this, he examined the convergent validity of the interview.

The results of the convergent validity investigation were
,

that all1 the inter-correlations between raters rating the
same traits wer9 positive and above .50. From dhis it was
concluded that the interviewers do show a fair amount of
agreement in rating the specific traits, (e.g., appearance,
communications, education, social sensitivity, sincerity),>

| but L there is still room for improvement.
|

The~ question of whether the interviewers can discriminate one|

( trait ~ from another is answered by examining the discriminant
; validity. Higher correlations between different interviewers
| rating the same traits compared to the~ same interviewers rat-

ing- dif ferent traits is evidence of the existence of discrim-b

inant-validity. The - results of Landy's study were mixed with
respect to discriminant validity (Ref. 141). (People more

| experienced in interviewing and identifying behavioral traits
! will be better able to differentiate between the different

traits than those people who~ have a limited amount of
e xpe rience ) .
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In general, the selection interview has moderate convergent
validity, meaning that the evaluations of the dif ferent in-
terviewers tend to be similar. However, the discriminant
validity-of the selection interview is questionable and will:
vary depending on the experience of. the inte rviewer.

6.7.2.3' Cost: of Development and Administration
4

Glueck ( Re f . 124) stated that the cost of the selection in-
terview is a function 'of the length of the interview times
- the cost per hour of the interview. The major element with
respect to cost per hour is the interviewer's hourly salary.

'

'Other costs would include transportation costs and the cost
of -training the interviewer. The cost of training an inter-
viewer to -conduct a structured interview may be more e,xpen-

! sive than training for an unstructured. interview since the
structured interview includes more specific tasks than the
unstructured interview. Training an interviewer to conduct a
stress inte A view may be even more expensive. The interview-

I er, in this cose, in addition to conducting a normal inter-
view, must be trained in the method of inducing stress in the
interview.

6.7.2.4 Administrator: Training and Qualifications

Interviewers, if they are expected to accurately identify ap-
| plicant's traits, should undergo training in the techniques
! of interviewing for the purpose of selection ( Re f s . 140 and

130). In the case of attempting to predict emotional insta-
bility, interviewers should be trained to identify appli-

[ cants' traits that are predictive of emotional instability.
i

j 6. 7. 2. 5' Administration of Selection Interviews: Time and
Difficulty

The time required to administer a selection interview varies,
but generally lasts from 30 to 60 minutes. In terms of dif-

,

i ficulty, once the interviewer (s) are trained, th, administra- .

tion of the interview becomes a relatively simple procedure.

6.7.2.6 Equipment / Material Needed for Administration

There are no special or unique materials needed for the ad-
ministration of selection interviews.

6.7.2.7 Personal Effects on Applicants

Since almost all organizations 'tilize selection interviews
( Re f s . 141' and 14 3 ) , job applicants are typically accustomed
to _ participating in an interview prior to employment. Addi-

| tionally, since the interview presents the applicant with an
opportunity to meet prospective employers and to view the
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actual work place, it may be assumed that the effects of the
selection interview on the applicants are, for the most part,
positive. 'This, however, will most likely not be true for
stress interviews. That is, applicants will more likely re-
act unfavorably to participation in a stress interview.

6.7.2.8 Compliance with Legal Issues and EEOC Guidelines

The questions asked and the traits measured during the inter-
view should not detract from the reliability and validity of
the entire selection process. Establishing the reliability
and validity of the selection interview will help ensure com-
pliance with EEOC guidelines.

The questions asked during the interview should be related to
on-the-job demands. Asking questions that are not related to
job demands may be in violation of EEOC guidelines. Content
validity can be used to establish the job-relatedne en of the
questions asked. Questions asked should not constitute an
invasion of the applicants' rights. For this reason, the
organization must ensure that the questions asked are job-
related and that they are not an invasion of the applicants'
privacy.

6.7.2.9 Confidentiality of Selection Interview Results

The problems associated with the confidentiality of selection
interview results are related to how well the formal and in-
formal networks of communication are controlled. That is,
the more people who have access to the formal results of the
selection interview, the more difficult it is for the organi-
zation to ccatrol the dissemination of an applicant's inter-
view data. The results of the interview should be treated in
the same fashion as any testing device.

6.2.7.10 Susceptibility t'o Faking

| Applicants can present either accurate or inaccurate infor-
mation during the interview. This problem can be reduced by
verifying the information obtained during the interview, by!

| telling the interviewees that the information will be veri-
fle d , and-by training interviewers how to identify applicants
who may be faking through observation of non-verbal behavior
and voice inflections.

6.7.2.11 Labor Relations Considerations

Since, as stated earlier, selection interviews are used by
virtually all organizations, they have become an acceptable
pre-employement measurement technique. Thus, unless the se-
lection interview violated legal or EEOC guidelines there
will most likely be no significant problems with regard r.o

~

labor relations issues. However, stress interviews may not
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be readily accepted by union and/or employees. This possi-
bility must be taken into account when considering the use of
stress interviews.

6.7.2.12 Reevaluation Considerations

If an applicant is refused employment based on the sele ction
. interview, it would be appropriate to allow the applicant to
be re-interviewed after a designated amount of time has
elapsed. The reason for this is that the applicant may un-
dergo changes (e .g. , additional, relevant work experience ;
training in skills needed on the' job) that may affect his/her
suitability for the position.

6.2.7.13 Applicability of Selection Interviews to the
Selection of Nuclear Facility Personnel with Regard
to Emotional Instability )

One immediate consideration is whether the stress interview
'

could be effectively used to measure the emotional stability
of applicants, as a certain degree of stress would be present
on the job. In evaluating this consideration, nuclear facil-'

ities should concern themselves with the following questions:
.

(1) Does the demonstration of emotionally stable performance
during a stress interview predict emotionally stable

| performance on the job (criterion-related validity)?
|

(2) Is the stress induced during the stress interview simi-
'

lar to the stress incurred on the job (content valid-
ity)?

(3) During a stressful interview, what are the behavioral
indices of emotional stability?

(4) What would be the possible consequences of using the
stress interview, in terms of personal effects on the
applicant and labor relations considerations?

In general, when deciding if it is appropriate to use stress
interviews, consideration must be given to whether the tol-
erance to stress measured during the interview is actually
related to tolerance to stress on the job. If not, the se-
lection interview may not be valid and may be in violation of
EEOC guidelins.

Nuclear facilities could also consider using a non-stress
interview, that is, using either a structured, unstructured,
or hybrid interview. It shoud be emphasized that while the
selection interview has some ancillary benefits, as has been
mentioned, its validity and reliability are somewhat ques-
tionable .
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If an interview is to.be used, nuclear facilities should con-
sider the following points:

(1) structured interviews have higher inter-rater reliabili-
ties than unstructured interviews.

(2) interviewers should be provided with a valid stereotype
of a good worker.

(3) the questions asked and the traits measured should be
job-related and valid.

(4) the questions asked should not be an invasion of the ap-
plicant's privacy.

6.8 Background and Re ference Checks

6.8.1 overview

Background checks refer to the verification of information
received from, and about, job applicants. Information re-
garding applicants' military service, education, driving rec-
ord, work history, medical history, police re cord , etc., can
be verified through background checks. Determination can be
made as to whether the applicant supplied false information
during the application process.

Reference checks refer to obtaining character statements from
the persons whose names have been provided to the organiza-
tion by the applicant. Even though character references are
generally favorable in nature , valuable information, ve ri fi-
cation of information, and secondary leads can be obtained
from these re fe rence s . ( Re f . 130).

Although various methods exist for verifying and obtaining
information about applicants, this document will focus pri-
marily on the ma jor approaches of letters of re ference , con-
tacting previous employers, and field investigations.

Letters of Reference - One method of verifying infor-
mation is to request that the applicants provide the
organization with letters of reference. This is ac-|

complished either by requiring applicants to provide
the letters or to supply the names of the persons who
will submit le tte rs . If names are given, the organiza-
tion contacts these people and requests that they send
letters of re ference.

Contacting previous Employers - Mosel and Goheen (Ref.
144) concluded that interviewing, by phone or personal
contact, the applicant's past employment supervisors can
be a useful source of information. This is accomplished
by having the organization contact the previous super-
visors and through a care ful cross-check of opinions.
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' Field Investigations :-- Field investigations involve per-
-sonal. contact with the job applicant's previous employ-
ees, . neighbors,1 friends, relatives , etc. Field investi-

. gations are generally- performed by an experienced inves- ;
'

tigator.

Other methods that ' can be used include: contacting the Na-
-

tional Personnel 1 Records Center to verify military service
record ( Re f . .130),- contacting ' state regulatory agencies to

' verify driving records, -and contacting law enforcement agen-
cies to . verify conviction records.

6.8.2 Relevant Considerations

6.8.2.1 Reliability

| With respect to background and reference checks, traditional
evaluation has-~ not specifically centered on test-retest,
equivalent forms , -internal consistency, - or inter-rater re-
liability. In fact, very little research on the reliability
of . background checks has been conducted' (Ref. 141). However,

Mosel and Goheen (Ref.144)' indicated that of the research|
that has been conducted, it appears that the reliability of'

j letters of reference is low.

f -6.8.2.2 Validity: Pe rspective

| With respect to background and reference checks, little re-
L search has been carried out with regard to criterion-related,

content, and construct validity.

Organizations using background and reference checks would
find it advantageous to conduct criterion-related validity
studies. By ~ doing this , organizations could dete rmine wheth-

r

|
er the informatj an they wore collecting was a valid predictor
of on-the-job pe rt armance .

I

l' Organizatons should al.*e conduct studies to determine whether
-falsification of infor.;.ation on an application is a validi

predictor of future' performance. Even though an applicant's

L driving record, per se, may not predict on-the-job perfor-
I- mance, the fact that the applicant presented inaccurate in- |

. formation regarding his/her driving record ~ may itself be a |
valid predictor. !

) Organizations may also find it advantageous to conduct con-
! tent validity studies. In doing this , only information di-

rectly related to the content on the job would be collected
|

in order to conform. to EEOC guidelines.
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6.8.2'.3 Cost of Development and Administration

'(1) Letters .of Reference

The : cost 'of developing ' the use of letters of reference is ,
very minimal. . No specialiforms'or machinery are needed. All

. that must .be done -is . to request applicants to provide their
'

own letters of reference, or to provide the-names and ad -
dresses of people who are willing to- submit letters of refer-
ence. If- the latter method is used, the organization can-
simply -contact the people . and . request that reference letters
be forwarded..

-

The cost of' administration is directly related to the number
of applicants and the - salaries of those employees involved in
.the process. Other administrative costs, such as telephone,,

stationery, and mailing expenses, must be included, but are
low.

; (2) Contacting Previous Employers
!- ' The cost of developing .the format and procedure for contact-

ing; previous employers is negligible. With respect to admin-
t' intration, the cost depends on the number of applicants and

.the salaries of those employees involved in the background
checks. 'Other administrative costs, such as telephone, sta-
tionery, and mailing expenses, must be included but will most.-

likely be' low.

(3) Field Investigations
.

The cost of conducting a field investigation will be higher
than tduit of letters of reference or contacting previous em-
ployers. An experienced investigator from outside the orga-
nization may need to be hired. Additionally, the expenses,

1 associated with. conducting a field investigation (e .g. , trav-i el) may be considerable. Landy and Trumbo ( Re f . - 141 ) stated'

that a thorough field investigation may cost several hundred
: dollars, as compared to the cost of making a few telephone

calls.

6.8.2.4 Administrator: Training and Qualifications

! The person who performs the task of conducting the backgroundi and reference checks should be properly trained in this acti-
vity.. If trained employees are not available, the organiza-
tion should either hire outside experts (e . g., a trained
' field investigator) or train one or more of their own employ-
ees.

With regard to qualifications, administrators must be know-
ledgeable about the techniques and methods available. for .
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collecting.'information. They must know where to obtain in-
formation about an applicant's military record, driving rec-
ord, employment history, etc. Furthermore,.if the method of

collecting information includes personal contact with other
persons, such'as previous employers, the administrator should.
be skilled in the techniques of interviewing.

6.8.2.5 Administration of Background and Reference Checks :
Time and Difficulty

(1)' Letters of Reference
The ad-Letters of reference are very simple to administer.

or theministration merely involves requesting the applicant,
persons designated by the applicant, to provide letters of |

j

re ference about the applicant.
!

The time required for receiving and processing the letters
-

may vary. If the applicant is required to provide the le tters
of reference, the letters may be available at the start of
the application process. If the applicant provides the names
of reference persons and the organization makes the requests,
the letters may be available in a few days or a few weeks,
depending on. the referree 's availability and promptness .

p

(2) Contacting Previous Employers

The process of contacting previous employers does not present
| major administrative difficulties. The organization can con-

tact previous etaployers either by mail or telephone.I

If contact is made via telephone, the information may be
|

available immediately, that is, the persons to be contacted
and the information to be gathered is immediately available
and the information is conveyed directly over the phone. If

the persons to be contacted are unavailable (e.g., out of

|
town), or if the information regarding the applicant is not
immediately. accessible (e.g. it is in a file in another part! of the building), it may be days before the information can
be collected.

If contact is made via mail, the information will be avail-
able in approximately one week, at the earliest. The request

for'the information must be mailed to previous employers, the
information must be gathered and prepared for mailing, and it
must be mailed back to the requesting organization. Addi-

tionally, if the previous employers do not act on the request
itimmediately, or the information is not readily accessible,

may take a considerable amount of time be fore the reque sting
organization receives the information.
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(3) Field Investigations

The administration of field investigations is more difficult
than the administration of letters of reference or contacting
previous employers. Whereas the latter two approaches can
generally be conducted from the organization's own office,
this is not the case with ' field investigations, where a per-
son must make' personal contact with other designated persons.

Field investigations are generally _ more time consuming than
either letters of reference or contacting previous employ-
ers. The persons to be contacted must be located and a time
to meet with them must be arranged. Travel time may be con-
siderable, especially if various persens live on opposite
sides of the city, or in different cities, states, etc.

6.8.2.6 Equipment / Materials Needed for Administration

Field investigations may require additional equipment, such
as transportation vehicles, which are not needed for the
other methods of conducting background and reference checks.
Conducting background and reference checks does not require
any special or unique materials or equipment.

6.8.2.7 Personal Effects on Applicants

(1) Letters of Reference and Contacting Previous Employers

In general, obtaining letters of reference and contacting
previous employers will not have any adverse effects on the

2
applicants. The reason for this is that 'the applicants pro-
vide the names of the persons who will submit letters of ref-
erence and the names of the employers for whom they have
wo rke d. Howeve r, if an organization contacts an applicant's
present employer without obtaining prior approval, the appli-
cant. may be adversely af fected. The applicant may not have
wished his/her present employer notified because he/she has
not revealed his/her intention to change jobs.

(2) Field Investigations

In conducting field investigations, the investigator must be
care ful not to commit invasion of privacy violations. Appli-
cants may feel that their privacy is being invaded if inves-
tigators ask neighbors and relatives questions about the
applicant's personal non-work life. By ensuring that ques-
tions asked are job-related, applicants may feel-more com-
fortable, but still may have concern over invasion of privacy

'

considerations.
:

!

|

|
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6.8.2.8 Compliance with Legal Issues and EEOC Guidelines

obtaining letters of re ference, contacting previous employ-
ers, and/or conducting field investigations may relate to
legal and EEOC issues. That is, contacting present employers
withoat the applicant's approval and/or conducting field'in-
vastigations may be viewed as a violation of the applicant's
right to privacy. Coupled with this is the need to demon-
strate validity for the method used. Howe ve r , the courts may

determine that the information collected, even though it was~ ~ -

validated, was not imperative enough to employ ^e'e selection to .

allow an organization to violate an individus1's,right to
i

privacy.

Confidentiality of Background and Reference bheck6.8.2.9
Re sults

,

.

As with all other measurement techniques, organizations 7aust
concern themselves with controlling access to the results of ,

background and reference checks. If the checks are conducted
completely by the organization's employees, it is critical
that the information is not further disseminated within the
organization. If an outside investigating firm is employed,
professional ethics should govern the control of the informa- -

tion. ,

6.8.2.10 Susceptibility to Faking ,
, , _

It is possible that the applicant's previous employers , and-
5 any other people contacted, may not provide the" investigator '

with completely accurate information. The falsification of - -

information may be either supportive or critical of the ap-
<

plicant. e
,

One way to control for this is to obtain the information fro
multiple sources. This, in essence, would be establishing a 1:
type of inter-rater reliability. Another method would be to'
obtain only objective, verifiable information, such as mili-
tary records, educational histories, and driving record.

6.8.2.11 Labor Relations Considerations

Unions and employees may not accept the methods of contacting .
present employers and conducting field investigations because
of the invasion of privacy issue. Unionized organizations

~

which are considering using those methods will find it to
their advantage to confer with union representatives.

-

N

?

$
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6.8.2.12 * Reevaluation Considerations

.If an applicant was refused employment because of information
obtained through the letters of reference or the background
checks, it_ may be appropriate to. allow the individual to re-
apply at some later date. For example, if an applicant was
denied employment because a previous employer reported that
the applicant had an unacceptable attendance record, the-
applicant should be allowed to be reevaluated at some later-
date, as the applicant may be able to demonstrate a marked
improvement during the course of an interim job.

6.8.2.13~ Applicability of Background and Reference Checks
to the -Selection of Nuclear Facility Personnel
with Regard to Emotional Instability

Conducting background checks for the purpose of verifying
information provided by the applicants seems to be very ap-
propriate in the context of selecting nuclear facility per-

- sonnel. Of particular significance would be the credibility
of applicants who falsify information. Since it is extremely
important that nuclear facility personnel be reliable and
trustworthy, it is doubtful whether applicants who falsify
information would make reliable employees. However, in terms
of emotional instability, information ' provided through these
methods at- best would be rather indirect measures of emotion-
al instability.

Requiring letters of reference may not be necessary. Infor-
mation received in these letters is generally favorable

~

i . toward the applicant and thus doesn't validly distinguish
among applicants.

i

6.9 Life Change Scales

6.9.1 Overview
.

Life change scales are a unique type of measurement technique
which is designed to systematically identify stressful life
events which have occurred with respect to one individual
within a specified time frame. The objective of this tech-
nique is to derive a quantitative index of the total amdunt
of stress incurred by the individual during this time peri-
od. This cumulative-total obtained from the summation of
numerical ratings assigned to the various events experienced,
is used to predict the individual's chances of developing
some type of illness in the near future . The development of
this technique was based on some early research by H.G. Wolff

, - (cited ' in Re f. 145) which suggested that stressful life
events play a significant role in the development of disease
by inducing neurophysiological reactions.'

4

Although life change scales are administered in a format sim-
ilar to that of the self-report personality inventories,
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this technique is not intended to be a measure of personality
traits nor can it be classified as a psychophysiological mea-
surement technique. Its primary use is to serve as an ad-
junct source of information in identifying those individuals
who havo recently experienced excessive amounts of stress,
and whose lifestyles, personality characteristics, and gene r-
al states of health may compound the effects of this stress,
resulting in a variety of mild to serious health problems.
There have been various research studies investigating life
change scales, however, this review revealed only one such
instrument which has been adequately researched and profes-
sionally developed. This specific instrument and the one
most widely used, is the Social Readjustment Rating Scale
(SRE) published by Holmes and Rahe in 1967 (Ref. 146).
The re fore , this section will primarily address this specific
instrument.

Holmes and Rahe conducted a great deal of the pioneering re-
search aimed at relating stress to disease. Based on Wolff's
early evidence, they conducted a systematic investigation of
the reiotionship between social readjustment, stress, and
susceptibility to illness. Their observations revealed re-
peated cases in which numerous stressful life events and/or
unabated sources of stress requiring significant amounts of
social readjustment preceded the onset of disease. These
correlations, between stressful life events and disease on-
s e *, , led to their attempt to develop a systematic method for
r,redicting illness based on these life changes. The result-
ing SRE was developed following analysis of data compiled on
more than 5,000 patients with a variety of medical disorders.

The SRE lists forty-three life events, each of which has a
corresponding coan numerical value based on the ratings pro-
vided in the normative data. Those events with the higher
numerical values (death of a spouse, divorce, marital sepa-
ration, jail term, death of a close family member, and so on,
in descending order) are considered the most stressful, and
those with the lower values (e .g . , change in eating habits,
vacation, Christmas, etc.) are viewed as least stressful.

The SRE is self-administered following verbal instructions to
the individual to check of f those events which have happened
to him/he r during the past year. The corresponding values
for each of these eventa are then summed, yielding one total
numerical score. Holmes and Rahe ( Re f . 146) defined a Life
Crisis as a total score of 150 points or more accumulated
durino a 12-month period, and determined that this reflected
roughly a 50% chance of developing en illness in the near
fucure. A total score in excess of 300 pein*s for a year
raises the chances of onset of disease to atmost 904. As the
score increases, so does the probability that cha haalth
change will be serious in nature ( Re f . 145).
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It is interesting to note that although the SRE is designed
to predict onset of illness, no specific disorders are pre-
dicted. This is because, although a number of individuals
may be subjected to the same stressful events, each individ-
ual's unique personality configuration and psychophysiologi-
cal profile appears to heavily contribute to the specific
organ sys*3n(s) affected, as well as the nature of the dis-
orde r ( Re f. 145).

Payke l, Prusoff, and Uhlenhuth ( Re f . 147) conducted a study
in which they modified the SRE format la an attempt to both
replicate the basic findings of Holmes and Rahe (Ref. 146),
as well as to extend the utility of this technique to poten-
tial prediction of psychiatric disturbances and emotional
instability. Rather than utilizing the concept of " social
readjustment," these authors focused on the subjective ex-
perience of distress or being " upset" by the 61 life events
included on their scale. These events were additions, dele-
tions, and variations in wording of the items listed on the
SRE. A sample of 373 subjects were asked to rate all of the
events included on the scale in terms of how " upsetting" they
would be if they were to occur to themselves personally. The
rating scale used was a 0-20 equal interval range, with 0
representing "least upsetting" and 20 representing "most up-
setting". Thus, the events were not assigned disproportion-
ate weights.

After rating each of the events, the subjects were then in-
structed to go back and make an "X" next to each event which
they had actually experienced during the past year. Just as
Holmes and Rahe ( Re f . 146) had utilized medical patients as
subjects in developing the SRE, the sample employed by Paykel
et.al. ( Re f . 147) included 213 psychiatric patients and 160
relatives of the patients. Results of this study revealed
that events rated as most upsetting by psychiatric patients
often included threats rather than actual occurrences, trau-
matic events requiring little actual life change (such as
death of a parent in a nursing home) and blows to self-
esteem. The events rated as least upsetting included those
usually regarded as pleasurable and those requiring minimal
readjustment. Since many of the events differed from those
on the SRE, this study compared the ratings on the fourteen
items which were identical to items included by Holmes and
Rahe . The mean correlation between these itens on the two
scales was .68. It appears reasonable that even higher cor-
relations would be obtained if a greater number of items
using the same wording were compared for the medical and
psychiatric patients. Despite the inconclusive results of
this study regarding whether psychiatric disturbances can be
predicted with instruments similar to the SRE, it appears to
repre se nt an important area for further research relating|

life change scales to the prediction of emotional distur-
bances.
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6.9.2 Relevant Considerations

6.9.2 1 Reliability

With respect to the SRE, traditional evaluation studies have
centered on the inter-rater reliability approach to the mea-
surement of reliability. The equivalent forms reliability
approach has been used in studies employing modifications of

| the SRE, such as the forms developed by Paykel, et.al.
! ( Re f . 147 ) . Since these modifications do not represent sys-
; tematically developed equivalent forms with regard to the

SRE, however, the equivalent forms reliability coefficients
! provided by these authors cannot be justifiably applied to I
,

i reliability measurement of the Stande.rd SRE.

The inter-rater reliability approach was utilized by Holmes
| and Rahe ( Re f . 146) in the construction of the SRE. On the

| basis of their preliminary research investigating thousands !

| of patients and the life events preceding illness onset, they
| isolated forty-three events which appeared to be representa-

tive of life changes requiring the greatest magnitude of
) social readjustment. The authors definea social readjustment

as the degree and duration of a person's accommodation to a
i

| Life event, regardless of the event's desirability. A list

| of these forty-three events was then given to 394 subjects
who were asked to assign each event a magnitude value in'

terms of the degree of readjustment required to cope with the
event.- Ratings were based on ratios in comparison to the
event of " marriage", which 'fas assigned a fixed value by the

| authors. Holmes and Rahe ( Re f . 146) reported cubstantial

| agreement across different age, social, cultural and ethnic
groups, in regard to the magnitude ratings of the forty-three'

events. The mean values of the reported magnitudes for each
| event were then assigned to these items in descending order,

| resulting in the present version of the SRE. Thus, the de-
| velopment of thic scale was based on an inter-rater approach
| to test construction. This review did not reveal any subse-

quent studies using the inter-rater reliability approach in
evaluating the SRE.

i 6.9.2.2 Validity

With respect to the SRE, traditional evaluation studies have
centered on the criterion-ralated sporoach to the measurement
of validity.

| Rahe ( Re f . 148) conducted a study of 2,500 officers and en-
| listed men stationed aboard three Naval Ships. The SRE was

administered to the total sample just prior to the beginning
of a ctuise. of the 2,500 subjects, the 30% with the highest
SRE scores contracted almost 90% more illnesses during the
first month of the cruise than the 30% with the lowest
scores. Throughout the rnmainder of the cruise, the high-
scoring group consistently developed more illnesses that the

i low-scoring groups.
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In a study. conducted by Holmes and Masuda (Ref. 149), 84
physicians were administered the SRE in standard format with
the exception of including events . from the previous 18 months
rather ~ than 12 months. Data regarding disease incidence were
gathered eight months later. The result revealed that 49% of
the group with SRE scores of 300 or greater had developed
illnesses, 254 of the group with scores ranging from 200-299
had reported illnesses, and only 9% of the groups with SRE
scores from 150 to 199 had become ill.

The results of these investigations suggest that the SRE does
demonstrate significant predictive validity.

6.9.2.3 Cost of Development and Administration

The SRE forms are not available through any test publishing ,

organizations. Subsequent to the initial journal publication
of the scale, however, the SRE was copyrighted by Pergamon
Press, Inc., in 1967. The test may be reproduced with per-
mission from Pergamon Press for a reproduction permission fee
of $25.00. Upon payment of this fee and receipt of docu-
mented reproduction permission, the GRE may be reproduced in
unlimited quantities by the organization granted reproduction
rights.

6.9.2.4 Administrator: Training and Qualifications

There is no specific training required for administratien of
the SRE, since it is a self- administered scale. The admin-
istrator should take responsibility for clarifying the in-
structions to the individual and for computing the sum of the
values for life events checked.

There are no detailed interpretations necessary for the SRE.
However, if included as part of a selection procedure, the4

results of this scale should be submitted to the individ-
ual(s) responsible for interpreting the other measurement
techniques included in the selection procedure. At this

'

point, these data could be incorporated into the evaluation
of an applicant's suitability for hiring.

i 6.9.2.5 Administration of Measurement Technique : Time and
| Difficulty

Assuming that the administrator takes responsibility for
[ calculating the sum of the values corresponding to the forty
| three events listed, the form should be easily completed in

ten to fifteen minutes. Exceptions to this ru3e might be ex-
pected in individuals demonstrating difficulty in recalling _
when ce rtain -events occurred (i . e . , whe the r th ey we re in-
cluded in the preceding twelve months or prior to this time
frame).

.
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6.9.2.6 Equipment / Materials Needed for Administration

The only materials needed for administration lof the SRE are
the form itself and a pen or pencil.

6.9.2.7 Personal Effects on Applicants

Because the.SRE is an index of stressful life events, certain
individuals might experience some degree of emotional upset
upon being asked to recall events that were significantly
distressing, particularly if they occurred recently prior to
administration of the SRE. The possibility of such emotional
upset appears to be the only potentially detrimental ef fect.

6.9.2.8 Compliance with Legal Issues and EEOC Guidelines ;

The SRE appears to demonstrate a'dequate criterion-related
validity with regard .to predicting onset of illness, however
the question remains as to how and whether this criterion re-
lates to emotional instability and job performance.

Holmes and Rahe (Ref. 146) reported that there was substan-
tial agreement on SRE rat.ings across various age, social,
cultural and ethnic groups. Follow-up studies, however,
revealed significant dif ferences in ratings among white ,
black, and Mexican subjects ( Re f . 150) and between American
and Japanese subjects ( Re f . 151). Such findings are not sur-
prising, given the unique nature of this instrument, in that
it lists events which might be expected to reflect variations
in cross-cultural values and customs. Because of th-ase data,

howe ve r , compliance of the SRE with EEOC guidelines remains
questionable at this point.

6.9.2.9 Confidentiality of Measurement Technique Re sults

Although the SRE does not technically come under the realm of
psychological tests, it reflects information of a personal
nature. The re fore , scores from the SRE should be released
only to designated individuals who would be responsible for
personnel screening and selection. Exceptions to this rule
could result in legal ramifications regarding invasion of
privacy.

6.9.2.10 Susceptibility to Faking

There are no elements of the SRE designed to detect distorted
responses. It is therefore quite possible that an applicant
might elect not to check certain events which he/she has, in

,

fact, experienced during the past year. Events on the SRE
-such as " jail term" or " fired at work" would be good examples
of events that might not be checked. The only apparent way
to detect such distortion would be to compare the events
checked on the SRE with data yielded by other techniques such
as background investigations and pre-employment interviews.

,
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6.9.2.11 Labor Relations Considerations

-This re' view did not reveal any labor relations disputes which
centered on the use of the SRE. The possibility of such ac-
tion cannot be ruled out, however, if legal or ethical viola-
tions relating to the use of this scale were demonstrated.

6.9.2.12 Reevaluation Considerations

In accordance with EEOC guidelines, a job applicant screened
out on the basis of test results should be provided with the
opportunity for reevaluation. This option appears particu-
larly appropriate with regard to the SRE, since administra-
tion at a later date would change the time frame for inclu-
sion of subsequent events.

If the SRE were to be included as part of a selection proce-
dure, it would appear advisable to administer periodic re-
evaluations of those already hired, as part of a routine
check on emotional stability and as a means of identifying
employees' changes. This type of information could be help-
ful to employers who-might consider offering such' individuals
the option of receiving personal counseling or temporary re-
duction in job duties, or a leave of absence, etc.

6.9.2.13 Applicability of the Social Readjustment Rating
Scale to Selection of Nuclear Facility Personnel
with Regard to Emotional Instability

The importance of having a method for predicting physical
illness is significant in itself in terms of employment se -
lection, because regardless of an individual's level of per-
formance and proficiency, significant health changes are

*
likely to reduce his/her productivity or even necessitate
his/her leaving his/her position. Of even greater signifi-
cance for the purposes of this review, are the research
findings based on the SRE which suggest, that the onset of
psychiatric difficulties can also be predicted using this
type of instrument.

Although substantial further research is needed, it appears
reasonable-, based on the preceding discussion, that the SRE
or modifications of this instrument might be useful in
predicting emotional as well as physical disorders.

6.10 Zero Input Tracking Analyzer / Auxiliary Distraction Task
(ZITA/ADT)

6.10.1 Overview

The Zero Input Tracking Analyzer / Auxiliary Distraction Task
(21TA/ADT) system was developed by Norman Walker and Associ-
aton ( Re f . 152). This system was originally developed to
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predict the performance of military missile system operators
under stressful conditions, particularly those associated
with the stress of combat.

Grubinich ( Re f . 153) outlined the basic operation of the ZITA |

instrument as follows: The subject sits facing an oscillo-
'

scope which has a moving dot of light on the screen. He/She |

is instructed to use the two-position control stick to keep j
the dot as close to the center of the screen as possible. I

The speed and the lateral movement of the dot can both be in- !
creased or decreased to alter task difficulty. The ADT con- |

ponent is then turned on to introduce stressful conditions.
This is accomplished by the generation of a series of bimodal
pulses at 1, 2, 4 or 8 second time intervals. The subject
has to respond to these signals by pressing the appropriate
one of two buttons, while continuing to use the other hand to
keep the dot in the center of the screen. This stressor is
consistent with Walke r 's ( Re f . 152) definition of psycho-
logical stress as including an overload of external, unwanted
information to which the person must respond. Walker feels
that this factor is the primary cause of performance decre-
ments. Throughout the administration of the ZITA/ADT, errors
are recorded for presentation on both a digital display and a
graphic representation of the oscilloscopa screen.

Since the initial developmont of the ZITA/ADT system, its ap-
plications have been extended for use in a number of areas .
including education, armed forces, medicine, personnel selec-
tion and training, and the criminal justice system.

6.10.2 Relevant Considerations

6.10.2,1 Reliability
.

With respect to the ZITA/ADT, traditional evaluation studies
have centered on the internal consistency reliability ap-
proach to the measurement of reliability.

Walker and Walker ( Re f . 154) reported on the internal consis-
tency reliability for two ZITA tasks of varying levels of
task difficulty. For each of these tasks, the reliability
coef ficients were derived by correlating each subject's mean
score for the entire task with his/her scores on the various
individual phases of the task. For Task 2, which is an ac-
celeration control task, reliability coefficients ranged from
.57 during the training phase of the run to .87 during the
final phase ~with a mean of .73. Task 3, which is more dif-
ficult than Task 2 and involves a time delay, revealed cor-
relation coefficients ranging from .50 to .80, with a mean of
approximately .68. No data regarding Task 1 were available
at the time of this review.
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6.10.2.2 Validity

With respect to' the ZITA/ADT, traditional evaluation studies
have focused on the criterion-related approach to the mea-
surement of validity.

- Walker ( Re f. 152) reported.that mean results from the ZITA
test could provide good estimates of the accuracy of military
control systems during peacetime operation. Additionally, he
noted that the ADT stressor produced the same relative ef-
fects on ZITA performance accuracy as those derived from com-
bat data. Precise data from these investigations, including
clear specifications of criteria used, were unavailable at
the time of this review. Walker ( Re f . 152) reported that
similar relationships between ZITA/ADT data and variations in
performance were also seen in groups of fighter pilots as
well as in civilian test data. One of these studies ( Re f .
152) ' comparing performance of keypunch operators with their
composite ZITA scores revealed a correlation coefficient of
.96 between composite ZITA scores and keypunches per hour.

6.10.2.3 Cost of Development and Administration
t

The price of purchasing the ZITA/ADT system is approximately
1 $12,000.* If purchase of the instrument itself is not de-
4 sired, testing services using the ZITA/ADT are available

through N. K. Walker Associates, Inc. ( Re f . 152) at a cost of
$300 per subject tested,. plus any travel expenses incurred.

6.10.2.4 Adminis trato r: Training and Qualifications

Administration of the ZITA/ADT system is fairly easily
learned, although the administrator must become familiar with
both the equipment and the instructions to be given to the
subjects. This training can generally be provided in less
than a day *. Interpretation of ZITA/ADT data is a more com-
plex undertaking, however, requiring analysis of the test
data and comparison to available data bases. Thus, although
this review did not reveal any specific qualifications ne ce s -
sary for ZITA/ADT interpretation, it would appear that con-
siderable expertise is vital in this regard.

.

* N. Walker, Personal Communication, June 6 (1980).

.
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6.10.2.5 Administration of ZITA/ADTs Time and-Difficulty

Grubinich (Ref.153) noted that the complete ZITA/ADT test,
including practice sessions and two trials on both the
stressed and unstressed segments, can be completed in less
than ten minutes. Assuming that the subject has full use of
both arms and hands, there appears to be no. inherent diffi-
cultion associated with ZITA/ADT administration.

6.10.2.6 Equipment / Materials theded for Administration

Both the ZITA and the ADT instruments are fully contained in
a 28-pound cuitcase. This kit also contains computation ca-
pabilities as well as the mirror and pen recorder used to
record errors.

6.10.2.7 Personal Effectc on Applicanta

It is conceivable that some individuals might experience some
degree of frustration if unable to control errors in perform-
ing the tracking task.* In addition, negative psychological
-e f fects could be incurred by ZITA/ADT administration if an
applicant were screened out on the basis of data generated by
this instrument. Aside from these possibilities, there are

parent detrimental personal ef fects associated with
no ap/ADT administration.Z7TA

6.10.2.8 Compliance with Legnl Issues and EEOC Guidelines

This review did not reveal any court cases or legal issues
which centered on the use of the ZITA/ADT. Additionally,
there were no obvious violations of EEOC guidulines noted.
The poseibility of such cases arising in the future cannot be
ruled oat, however, particularly if the ZITA/ADT system was
found to be discriminatory in nature.

|

l
1

* This would be especially likely -if poor performance were
. due to psychomotor deficits, poor eye-hand coordination, or
poor visual tracking abilities, rather than low stress tol-
-erance.

.
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6.10.2.9 Confidentiality of ZITA/ADT Results

A6 with data generated by other selection instruments, all
results of ZITA/ADT testing should be .kept confidential with
only those individuals cleaTly associated with the selection
process having access to these data.

6.10.2.10 Susceptibility to Faking

Given the nature of the ZITA/ADT instrument and tasks, it
appears that the only potential for faking on this test would
be associated with f aking intentionally inferior perfor-
mance. Such a tendency is unlikely to occur, however, in an
empicyment application and screening procedure. Thus, this
instrument appears to be minimally susceptible to faking.
6.10.2.'11 Labor Relations Considerations

This review did not reveal any labor disputes which centered
on the use of the ZITA/ADT. The possibility of such con-
flicts in the future cannot be ruled out, however, and might
occur if this instrument were determined to be discriminatory
or violate rights to privacy.

6.10.2.12 Reevaluation Considerations

In accordance with EEOC guidelines, an applicant screened out
on the basis of ZITA/ADT results should have the opportunity
for reevaluation at a later date. It also appears reasonable
that if this instrument were used as part of a selection pro-
cedure, it might be useful as a periodic re-check on resis-
tance to stress in those already hired.

6.10.2.13' Applicability of the ZITA/ADT to Selection
of Nuclear Facility Personnel with Regard to
Emotional Instability

Based on available information, the ZITA/ADT system appears
to be a potentially useful instrument for predicting a job'

applicant 's performance under stress, particularly stress due
to information overload. Since panic reactions to crisis
situations as well as reactions to the accumulated effects of
stress have both been delineated as indices of emotional
instability by this review, a technique designed to measure
these tendencies seems to warrant consideration. Caution
must be taken, however, to assure that factora other than
panic reactions to stress have not been the cause of poor
pe rformance . Before this instrument could justifiably be in-,

| cluded in a selection procedure for nuclear facility person-
no t, howeve r, further research . designed to validate the ZITA/
ADT would appear advisable with respect to the criteria of
emotional inatability associated with focal personnel posi-
tions.

I
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7. FINAL STANDARDS FOR COMPARISON OF PSYCHOLOGICAL ASSESS-
MENT TECHNIQUES FOR NUCLEAR FACILITY PERSONNEL SELECTION

7.1 Introduction

Prior to the recommendation of specific techniques /instru-
ments for use in nuclear facility personnel selection pro-
cedures, it is necessary to delineate acceptable standards
for instrument adherence. These standards represent the cri-
teria which should be met in order to provide legal, ethical,
statistical and professional justification for the proce-
dure (s) of choice, regardless of the specific nuclear facil-
ity ponition in question.

Due to the diversity of factors relevant to the specification
of particular selection instruments, the standards estab-
lished were derived from a variety of sources, including the
following:

Equal Employment Opportunity Cenmission, Civile
Service Ccmmission, Department of Labor, Depart-
ment of Justice. Uniform Guidelines on Employee
Selection Procedures. Fede ral Re gis te r , 1978,
43, (166), 38289-38315.

e American Psychological Association, Standards
for Educational and Psychological Tests (Rev.
ed.). Washington, D.C., APA, 1974.

American Psychological Association, Division ofe

Industrial-Organizational Psychology. Prin-
ciples for the Validation and Use of Personnel
Selection Procedures. (Second ed.). Be rkele y,
CA, APA, l'980.

American Psychological Association, Ethicale
Standards of Psychologiscs ( Re v ed . ) .
Washington, D.C., APA, 1977.

Considerutions applied to selection instrumentse
reviewed in the original Literature Document
submitted under NRC Contract Number NRC-01-79-002
(See Section 5. 3 of this report) .

e Considerations, comments, suggestions, and issue
resolutions contributed by members of an inter-
disciplinary panel of experts, each associated
with the nuclear industry in a particular capac-
ity. This Criteria Development Panel Meeting
convened in Orlando, Florida, on 8,'22/80.

The standards outlined fall into two major categories :
i) those standards which apply to individual instruments
whore evaluation of available instruments may reveal dif-
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fering degrees of adherence to each standard, and 2) those
standards which are independent of individual instrument
characteristics and which should be satisfied by the total
selection process.

These standards are representative of ideal instrument com-
pliance. Our review of the various instruments presently
available did not reveal any measures which currently demon-
strate adequate adherence to all of the standards set forth.
This finding has implications for the need for further re-
search designed to evaluate relative degrees of instrument
and procedural compliance with the established standards
(see Chapter 10 for a discussion of needed research) .

7.2 Standards Applicable to Individual Instruments

The standards which follow are based on the preceding intro-
ductory material, and are divided into major categories of
criteria, each having a number of separate components:

7.2.1 Re liability

As stated in the American Psychological Association's
Standards for Educational and Psychological Tests " Re liabil-
ity re fers to the degree to which the results of testing are
attributable to systematic sources of variance ." (p. 48). In

more succinct te rms , reliability re fers to the consistency of
a test. Estimation of reliability coe f ficients is tradition-
ally accomplished by correlating data from a minimum of two
sets of similar measurements. There are a variety of methods
for deriving these correlations, each appropriate for a given
application. For the purposes of nuclear facility personnel
selection instruments , the recommended standards are as fol-
lows:

Since hiring decisions are based on recommendationse
derived from various data sources that are typical-
ly combined by the professional who makes the final
selection recommendation, inter-rater reliability
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should be the key index in establishing instru-
ment /proce; dure reliability.* Inte r-rater . relia-
bility is a measure of the | extent to-which.two or
-more examiners are in agreement in their evaluation
of the. sante test specimen. Thus , . if the re is a
high level- of agreement among different raters'
measures of an applicant's emotional stability,
.there is said to be a high inter-rater reliability. .

With- respect to inter-rater reliability, two relia -e -

-bilities should be computed:
O

(1) Inter-rater reliability for all decisions,
i.e., both correct rejects and acceptances. In
this case, the desirable inter-rater reliabil-
ity would be .80 to .90.

(2) Inter-rater reliability. focusing only on those ,

applicants re jected . The desirable inter-rater
reliability.for this. situation.would be .50, as
the base rate for correctly re jecting an appli-
cant at random would be quite low.

e If more than one form of the instrument is availa-
ble, studies should be conducted to demonstrate '

that multiple forms measure the same ' factors, have
equal levels of dif ficulty, . require equal admini-
stration times, etc. Such investigations "ield
measures of equivalent forms reliability.

*

1

J
,

i

* It is recognized that many of the personality tests cur-
rently available, including those reviewed in Chapter 6,
have not used the inter-rater approach to measuring' the re-
liability of these instruments. This is largely due to the

| fact + hat clinicians typically combine the results of cli-
| nical interviews and personality test results -in reaching

. conclusions. Thus, inter-rater reliability data relating
, specifically to . personality tests have histori.cally been ,

| unavailable. It is therefore recommended that research us-
[ g. ing the . inter-rater reliabil.ity model be condseted by em- -

| ploying " blind" interpreters with no information about the
-applicants other than those personality test profiles they

L are_given.' . Comparisons of these interpretations would _ ~ ,

- yield inter-rater reliability data for personality tests
' that have not been confounded by other variables. *
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Reliability studies should include complete de-e
scriptions of the sample groups and statistical
procedures used to ' determine reliability coeffi-
cients. Such information would be necessary in
helping a potential user of the instrument to de-
termine whether the results obtained from the sam-
pie study would be applicable to the population to
be measured.

Reliability studies of specific instruments shoulde
include .information regarding the standard error ofo
measurement of the instrument. Whereas the relia-
bility coef ficient provides an estimate of an in-
strument's consistency, the standard error of mea-
s ure me nt , a derivation of the reliability, provides
an estimate of how accurate an individual's test
score is.

!
7.2 2 Validity

l

Validity may be defined as the degree to which an instrument
In thedoes, in fact, measure what it purports to measure.

area of personnel selection, the notion of validity refers to
the relationship between a selection instrument and the job
performance it is intended to measure.
There are several approaches to the measurement of validity,
which are briefly described belows

Critorion-Related Validity * : This procedure demon-e
straten validity by establishing a relationship
between an individual's scores on a selection in-strument and some measure of his/her performance or
behavior (in this case, job performance). The
selection instrument is re ferred to as the predic-

-

tor, and the measure of job performance is known as
the criterion,

e Content Validity: With this approach, a selection
instrument is validated by evidence ' demonstrating
(hat the procedure representatively samples impor-
tant elements of the job.

* Criterion-related validity is often used interchangeably
with the te rm criterion-oriented validity.
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e Ccnstruct validityt This validation method is
based on the identification of a psychological
trait or construct, valeh in presumed to be related
to successful job performance. A selection proce-
dure designed to measure the presence and degree of
this trait in the ladividusi in then devised.
Validation of this stretc3y is accomplished by com-
parison of the selection instrument scores to other
measurement devices pec aumed to measure the same
trait.

For the purposes of nuclear facility personnel selection, the
following standards are recommended for the validation of
psychological assessment instruments:

e Wherever possible , validation strategies should
utilize the predictive criterion-related validity
mcds h

e The criteria should be job-related (based on re-
views of job analyses) and should be accurately and
completely described.

e If the criterion-related validity approach is not
fea s ible , the user may conduct studies based cn
content validity or construct validity approaches.

In conducting content validity studies, the re-e

searcher must accurately and completely define the
performance domain. This domain must be a repre-
sentative sample of required job behaviors, as
based on the job analysis,

e When the construct validity approach is used, each
construct should be named and defined in terms of a
particular theoretical interpre'ation. The accom-
panying job analysis should include an identifica-
tion of constructs believed to underlie the suc-
cessful performance of critical work behaviors.

The sample groups used in validity studies should*

be consistent with the application to nuclear faci-
lity personnel selection.

Validity study reports should include cceple te Te -*

scriptions of the experimental and statistical pro-
ceduros employed.

* * Validity study reports should prese nt any evidence
of bias due to ethnic, sex, or other sub-sample
differences.
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e Whora store than one ' instrument is- to be used in a
selsction procedure, validity data should be
obtained for the combination procedure as a whole,
.as weil as for the| individual components.

7. 2. 3, Compliance with Legal Issues, Labor Relations, and
Uniform Guidelines on' Employee Selection Procedures

e Wherever possible, criterion-related validity
should be established for selection procedures

4

used, in. order to assure cor..pliance with EEOC --

Guidelines.
,

The instruments should involve procedures which aree
as work-related as possible.,

7.2.4 Personal Ef fects on Applicants

e Use of the instrument shoeld not constitute an in-
vasion of privacy.

e There should be no severe personality or physical
reactions resulting from the administration of the
instrument.

e The use of the instrument should not be so unobtru-
sive that the evaluatee is unaware that he/she is
being evaluated.

7.2.5 Susceptibility to Paking

e Instruments used in selection procedures should
employ some type of system designed to detect
and/or safeguard against applicant distortion of
results during the adoinistration phase. This
would primarily be tha case with in9truments where
research indicates susceptibility to faking (see
Chapter 11 for a discussion of procedures to be
fo .. lowed if faking is '4 1ected during the course of

:
a selection procedure).

7.2.6 Caevaluation Considerations
.

e Scores on the instrument or on another form of the
instrument should not, in any fashian, be influ-
enced by results of the first administration.

Research findings attesting to the above poinge
should be available.

Acceptable alternative forms should be availablee
for instruments where-reevaluation results would be
contaminated by initial evaluation. In such cases,
there should be manuals or research repnets
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accomper.ying the instruments which provide data on
means, varianw>s, characteristics of items included
in the forms , and coef ficients of correlation among
the various forms.

7.3 dtandards for Adherence with jgypect to the Total Selec-
tion Procedure

The standards which follow -are those which should ' be manda-
. tory for the entire selection process.,

7.3.1 Administrator / Examine r: Training and Qualifications

,

o The administrator should have a general knowledge
j of measurement principles and the limitations of

test interpretation. q

4 The administrator should be acquainted with the
literature relevant to the instrument he/she is
using, as well as being thoroughly trained in its
administration and interpretattan.

e In order to assure administrator competence, inves-
tigations eE intra-rater reliability should be con-
ducted for the instruments of choice. Such studies
should focus on individual examiner's blind
scoring / rating / interpretation of a given appli-
cant's instrument results at one point in time,
compared with the. same examiner's evaluation of the
same applicant's original instrument results at a
later date.

7.3.2 Confidentiality

v. Prior to participating -in any phase of the selec-
tion procedure, applicants should sign informed'

consent forms. These forms should clearly state
,

what type of information is to be provided to what
specific individuals, and the specific purposes of
this information.

The responsible professional should interpret teste
t _ ssults in a format understandable by laypersons

before releasing these data. The information pro-
vided should be clearly related to the specific - job
in question.

_ The professional should re frain from releasing anye
unnecessary information that is potentially damag-
ing to the applicant.

e The professional should develop a system for remov-
ing from data files selection instrument re sults
that have become obsolete due to the passage of
time.
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7.3.3 Subsequent Evaluations of Applicants
I

e In accordance with Urtifor.- Guideline provisions,
procedures for reevaluation of those applicants
screened out should be estabtisSed.

e The responsible professional shoe i ' establish ap-
propriate time intervals between initial evaluation
and ree' valuation for applicants screened out. De -

termination of the se time intervals should be based
on initial screening results and the life of the
data.

7.3.4 Other Considerations in Regard to Applicants

The applicant should be informed of all instrupentse
to be used in the selection process prior to any
instrument administration, and should agree to this
process by signing an informed consent form.

1

e Results of selection procedures should be viewed as
predictions of performance in specific contexts and
situations. They should not be treated as measures
of absolute traits of an individual, nor should
they be seen as permanently enduring characteris-
tics which are present in all settings, and at all
times.

Feedback of selection procedure results to appli-e
cants is critical. The nature of this feedback,
particularly for an applicant screened out, is also
of vital importance. Feedback should be phrased in
terms of findings which are specifically relevant
to job situations, rather than indicative of
general degrees of emotional instability.

If an applicant is screened out, the professionale
who makes this decision should provide the indi-.

vidual with remedial action alternatives for re-
solving the problems disclosed.

7.4 Additional Considerations

The Instrument Review section of thie report (Chapter 6) in-
cluded the following three additional instrument considera-
tions that are not included in the Standards Sections (7.2
and 7.3) of this report s

(1) Cost of Development and Administration
(2) Equipment / Materials Needed for Administration
(3) Administration: Tico and Difficulty

I
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Car' decision to exclude-these factors as formal standards for
' instrument consideration was based on relevant discussions~

held at the _ Criteria Development Panel- Meeting, as well asi
our attention to the critical 1importance of choosing the most
appropriate instruments for~ selection procedures. It-was the
joint consensus of ADI personnell and the panel meeting
members that it would be. -impossible to establish fixed cost,
equipment, time and difficulty -standards, since _ these
elements are not critical to the determination- of wl:ich~

instruments would most accurately detect and/or-predict emo-
' tional instability within the ' confines of psychometric, pro-(
fossional, legal, and ethical requirements. -Thus, the choice
of the most appropriate ' instruments should be made on the
' basis of adherence to the standard criteria previously pre-
sented, efter which these additional elements can be con- .

sidered ca the basis of the instruments of choice.

7.5 Matrix 1: Measurement Instruments by Standards for
Comparison of Psychological Assessment Techniques

'7.5.1 Introduction

The purpose of the matrix included in this section is to
provide a concise means of evaluating the measurement
instruments . reviewed in Chapter 6 'in terms of their relative
degrees of adherence- to the individual instrument standards
outlined in Section 7.2 of this chapter. Standards focusing .

3
on the total selection process ( Section 7.3) are not included
in this matrix.

!

7.5.2 Methodology*
,

Each instrument reviewed .in Chapter 6 is assigned a rat 3 ng
indicating degree of adherence to each standard included it.
the' matrix. The numerical ratings on the matrix we re derived .

by the following procedure:. '

!._

(1) A numerical rating system was devised with
ratings of 1, 2, and 3. A rating of 1 implies
minimal instrument adherence to the standards; 2
implies moderate adherence ; and 3 implies a high
degree of adherence to the standards developed.

(2) Each standard was individually examined in terms
of how the numerical ratings were applicable to
that particular standard (Section 7. S .3 outlinas

3 - this interpretation of the ratings with respect
-to each standard). ;,

4
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-(3) On the. basis of the instrument reviews presented
in Chapter 6, ratings for each standard were
assigned to each of the instruments on the basis
hof the instrument's adherence to the provisions
of each standard. .These ratings represent the
collective judgment of the ADI staff members who
composed this report .

7.5.3 . Interpretation of Ratings for Each Standard
!

The following information outlines the meanings of the |
l

ratings for each standard. The reader should become
thoroughly familiar with this interpretive information prior

,
to examining the matrix. In addition to ratings of 1, 2, and
3, some instruments received .non-numerical ratings for some
standards. These ratings include:

(1) NA: this standard-is not applicable to this
instrument.

'2) A blank cell indicates that inconclusive evidence
was available to this review for rating on a par-
ticular standard.

Interpretation of the numerical ratings for each standard is-
as follcws:

-(A) Reliability *

3 = High mean reliability coefficient for this
instrument

2 = Moderate mean reliability coefficient for
this instrument

1- = Low mean reliability coef ficient for this
measurement

on Cho matrix, reliability is broken down into categories*

of Test-Retest, Equivalent Forms, Internal Consistency,
and Inter-Rater Reliability due to variations in
applicability of the various types of reliability to
different-instruments.

7-10
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(B) Validity *

3 = High mean validity for this instrument

2 = Moderate mean validity for Chis instrument

1 = Low mean validity for this instrument

(C) Compliance with Legal Issues, Labor Relations and
Uniform Guidelines on Employee Selection Proce-
dure;g

3 = Well-established validity for this instru-
ment; evidence demonstrating that the proce-
dure is work-related; no evidence of probable
adverse impact.

2 = Moderate evidence for validity of this in-
strument; procedure appears somewhat work-
related; may have potential for adverse im-
pact.

1 = No well-established validity of any type
(based on available data pertaining to in-
strument); procedure does not appear work-
rel.ated; high probability of resulting in ad-
verse impact.

(D) Personal Effects on Applicants

3 = Use of the instrument does not constitute an
invasion of privacy; does not induce any
severe psychological or physical reacti<: as ,
and is not so unobstrusive that the applicar:t
is unaware of being tested. '

On the matrix, validity is broken down into categories of*
*

cri te rion-re i s ted , content, and construct validity, due to
variations in applicability of the various types of valid-
ity to dif ferent instruments . The ratings presented for
criterion-related validity refer only to the validity of
the instrument with respect to its measuring behavioral
on-the-job indices of emotional instability.
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2 =' Use of the -instrument could passibly .consti-
tute an invasion of privacy, may induce some
degree of psychological or physical reac-
tions;-and may be so-unobstrusive that the
applicant >is unaware of being tested.

,

1 - = Use of _ the 1 instrument probably constitutes an
-invasion of privacy; is likely'to induce
significant psychological or physical reac-
tions in applicants; and may be so unobstru-

'sive that applicant is unaware of being test-
.ed. i<

'(E) Susceptibility to-Faking

3 = The instruraent has a vall-designed system
which in ef fective in detecting or safeguard-
ing against applicant distortion of results.

2 = - The instrument has some type of mechanism de- ;

signed to detect applicant distortion of re- |

suits, but may not always be very ef ficient
in this regard.

1 = The instrument has no system designed to de-
tect applicant distortion of results.

(F) Reevaluation Considerations

3 = The instrument is designed in such a way that
results on subsequent administrations of the
instrument (or another ~ fonn of it) are not

'

influenced by results from the first adminis-
tration, and there are research findings at-
testing to this point; acceptable alternative
forms of the instrument with well-documented
research support of aquivalence are avail-
able.

2 = The instrument is designed in such a way that
initial resulta nmy have a minimal ef fect on
subsequent evaluations of the same instrument
or another form of it; alternative forms are
available, but supportive research is limi-
ted.

1 = The instrument is designed in such a way- that-

initial results and administration procedures
are highly likely to influence 'results of
subsequent administration; alternative forms
of the instruments are not available.
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Ma i1
Measurement Insti.aents by Standards

for Comparison of Psychological Assessment Techniques.

_

EQUIVALENE INTERNAL INTER- CRITERION-
TEST-RETEST FORMS CONSISTENCY RATER RELATED @NTENT

MEASUREMENT INSTRUMEN1S RELIABILITY RELIABILITY RELIABILITY RELIAMLITY VALIDITY * VALIDITY

HMPI (Minnesota Multiphasic Personality Inventory) 3 () 1 -( ). () NA.

CPI (California Psychological Inventory) 2 () () () () NA

16PF (Sixteen Personality Factor Questionnaire) 1 1 () () 2L NA

CPP-I (Gordon Personal Profile Inventory) 2 () 3' () () NA

EPQ (Eysonck Personality Questionnaire) 3 () 3 () () NA

Biofeedback () () () () () NA

Polygraph I () ( ) 2 () NA

Talemetry () () () () () NA

Voice Stress Analyzer () () 1 2 ()- NA

Structured Pre-Employment Interview () () ( ) 2- ( ) ()
1"i*nstructured Pre-Employment Interview () () () 2 () ()
[$Stresa Pre-Employment interview () ( ) () 2 () ()

() () () () ()Letters of Reference ()
. () () () () ()Background Check ()

Field Investigation () () () ( ) () ()

Situational Simulations I () 2 3 () 3

Weighted Application Blanks 3 () 2 () () ( )-
Clinical Interview () () () 1 () NA

Life Change Scales iA () () () () NA

ZITA/ADT ,) () 2 () () ()

KEY

3 - High degree of adherence to standard
2 - Moderate degree of adherence to standard
I = Mialmal degree of adherence to standard

NA = Not applicable to this instrument
(A blank cell) = Inconclusive evidence available

for rating on this standard.
;

,
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HPA9MMNT D6 DOERS VALIDflY SOECfIGi MOQ21RES AlitLIONIS 10 FAKDC 0]tEIIEMrIGS

tWI Otimesota atitiphasic Persamlity Invertory) 3 2 3 3 2

- O'I (California Psychological Inventory) 2 2 3 3 1

16PF (Sixteen Personality Factor (bestionruire) 2 2 3 3 3

CPP-I (Gardon Personal Profile Inventory) 2 2 3 1 2

Dq (Eyderrk Personality Questionnaire) 2 2 3 2 1

Biofeedback () () 1 2 2

Polygra;h 1 1 1 2 1

Triewtry () () 1 3- ()
Voice Stress Analyzer 1 1 1 3 1

Structured Pn-Enployment Intervis 2 3 3 1 2
y

,L Unstructural Pre-faploytent Intervis 1 3 3 1 2

# Stress Pre-Fgloyment Intervis 2 3 3 1 1

lettetT. of Referenm C) 3 3 1 m
Back run! Qeck i) 2 2 2 md
Field Investigatim () 1 1 2 m

Situational Sin 11atiors 2 3 3 3 2

Weightal Application Blanks 3 2 3 2 2

clinical Intervis () 1 3 2 2

Life Omnge Scales () () 3 2- 2

ZrfA/AUr () () 3 3 1

IEY

3 = liigh .'usTee of adlererxn to standard
2 = Hoderate & gree of adlerence to starulard
I = Minim 1 & gree of adherence to standml

M = h< aoplicable to this frutru:ent
(A ELt cell) = Inconclustw evi&nce available

for ratirg on this staniani.
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8.- RECOMMENDED ' SELECTION ~ PROCEDURE FOR NUCLEAR SECURITY
PERSONNEL-

8.1 Introduction

The material contained in this section is based upon the in-
~

formation -compiled throughout all' phases of the project. The
recommendations included here represe'nt the best judgment of
. ADI staff members who participated in the project, based on
available data, and inputs from experts in the field.-

- As re flected in Chapter 6, no one measurement instrument cur-
rently meets all the standards for~ instrument. consideration
(as outlined in Chapter 7) . The instruments ' recommended here
are those which Dest met the " critical" standard criteria.
After listing the components of our recommended procedure,
each separate instrument / technique will be discussed to ex-
plain the bases for our decisions. While the discussion fo-
cuses on the critical standard criteria, other considerations
bearing on each instrument are also addressed.

The selection procedure recommended by ADI includes the fol-
lowing:

,

(1) Standardized clinical interviews

(2) Administratica of the Minnesota Multiphasic Personality
Inventory (MMPI) and the Sixteen Personality Factor
Questionnaire (16PF).

(3) Situational simulations appropriate for each of the two
security positions addressed, i.e., security guard and
supervisor.

A professional (see Chapter 11 for Professional Standards and
Qualifications) should combine the resulta of these diverse
procedure s , and provide, in lay terms, the results of the
evaluatien process to the hiring' official (s) within the
organization. The results should ce docunented on a standard
form which lists the instrumente administered and presents
the results in job-related, behavioral terms (see Appendix E
for sample form).

8.2- Discussion of' Specific Instruments Recommended
'

8.2.1 CJinical-Interviews

Although .nore research pertaining to the reliability and
validity of the clinical interview is needed, it has tradi-
tionally been one of the chief ingredients in the overall
evaluation process- in the measurement of emotional stability.

,

.
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An ef fective clinical interview, - characterized by well-posi-
tioned probing, can detect indices of emotional instability,
which 'otherwise mignt not be re vealed . The inclusion of the
clinical interview in the evaluation process is based upon a
ndmber of considerations.

e- It is the most widely used method of assessing per-
'

sonality. .

e It allows for further in-depth probing of behavior-
al tendencies initially detected through other
means.-

* It allows for clarification of inconsistencies in
data revoaled through other means.

e Although available research findings are not par-
ticularly supportive of its inter-rater reliabil-
ity, its approach lends itself to this evaluation
strategy.

Although available research findings are not par-e
ticularly supportive of its inter-rater reliabil-
ity, the structured format offers promise for ac-
ceptable inter-rater reliability.

e It lends itself to a construct validation strategy.

Inclusion of certain types of questions in the in-e
terview can detect faking on the part of the appli-
cant.

e Carrying out re-evaluations on an applicant are ap-
propriate, given trat a accond professional is in-
volved in the re-e val uation phase .

e In terms of personal ef fects on applicants, given
the use of proper interviewing techniques and pro-
per treatment of the data, there should be minimal
potential for detrimental effects to applicants ,

The clinical -interview is the point of integratione
of all data obtained during the entire e zuluation
process.

8-2
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A structured clinical interview methodology is recommended.
The format for_ the interview should be well-defined, and
should contain the following areas of questioning:

* Demographic traits

e Marital status, family composition, and any prob-
lems associated therewith

e Any unusual aspects of developmental history.

e . Any recurring vivid or traumatic childhood memories

Any history of substance abuse / dependencye

e Any recent changes in mood, concentration abili-
ties, appetite, sleep patterns, general health,
etc.

e Any unusual fears or areas of concern

Any strong feelings regarding the use of nucleare
power, either pro or con

Any specific concerns or doubts regarding job A'ore
which applicant is applying-

a Any incon sistencies or problem traits and behavioru
revealed by other selection instruments

8.2.2 Personality Tests: the MMPI and the 16PF

Personality tests are a relatively low-cost, easily adminis-
tered technique used by professionals in combination with in-
formation obtained through clinicsl interviews. The particu-
lar tests recommended and their respective iu.=ti fications are
as follows: *

(1) MMPI: The MMPI is the most well-established and widely
used personality inventory available. Its inclusion in
the evaluation process is based upon a number of consid-
erations.

It is a comprehensive test designed to measure in-e
dices of all the major categories of aberrant be-
havior.

e -It has been the subject of more research studies
than any other personality inventory.

,

1
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e The.re are some acceptable reliability data,
a though most of these focus on test-retest*

reliability.

.e There is good evidence of construct validity.

e There have been some criterion-related validity
studies with occupational groups, although the
correlations have not been uniformly-supportive.

Normative data exist on sub-groups in thee
population.

Scales are included for detecting faking as well aso-

other response sets which might invalidate test
,

results.

Its use as a selection device has a historicale
basis, as a number of organi zations have used this
instrument in their personnel selection procedures.

In terms of personal ef fects on applicants,e
assuming proper and confidential treatment of the
data, there is minimal potential for detrimental
e f fects to applicants.

,

e As it is familiar to most professionals, le ss
special training would be needed to incorporate
this instrument into a standard selection system.

(2) 16PF: The 16PF- is a comprehensive personality inventory
designed to provide an individual's scores on what
Cattell felt were the sixteen basic or " source" traits.
The test provides scores along a continuum between the
two poles of each source trait. Its inclusion in the
evaluation process is based upon a number of

,
considerations.

e 'It is a very widely used personality inventory,
particularly with occupational groapings.

e There are some acceptable reliability data,
although must of these focus on equivalent forms.

and test-retest aspects.

e The re is . . .ne support for criterion-oriented
validity, although more long-term research would be
appropriate.

8-4
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e . There has been some extensive construct validity
research, focusing on " stress" present in jobs
similar to that found in the nuclear industry
context.

e The development of the test was based on sound
research utilizing test construction principles.

The test was constructed primarily to measuree
interpersonal relations' dimensions of the normal
adult personality, which would be expected to be
exhibited by the majority of the job applicant
pool.

Scales are included for ' detecting faking as well ase

other factors which might invalidate test results.

e It hao'fice forms, which satisfy re-evaluation
considerations.,

In terna ut personal ef fects to applicants,*
assuming proper treatment of the data, the
potential for detrimental effects to applicants
appears minimal.

8.2.3 Situational Simulations

While not located in vital or protected areas, security posi-
tions are highly stressful in nature. Th u s , although person-
ality inventories and clinical interviews are necessary tools
for detecting aberrant behavioral tendencies, the re is, in
addition, the need to measure one's ability to react to on-
the-job factors associated with tolerance of boredom, crisis
elements, etc. Elements such as these can be best measured
through the situational simulation approach. Its inclusion
in the evaluation process is based upon a number of consider-
ations.

e -It is a well-accepted technique used by many
organizations within their personnel selection
procedures.

e There is support in terms of its inter-rater
reliability.

e It has a sound content validity basis, given that
instruments are properly developed.
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There is evidence of criterion-oriented validity,e
although more relevant, long-term research would be
appropriate.

e There is some evidence for its construct validity.

e There are available some research findings
pertaining to sub-group validity.
In terms of legal considerations, it has beene
tested and upheld in court.

e Research indicates that it is difficult to fake
scores obtained through this approach.

It has been used extensively in organizations whiche
bear resemblance to the nuclear power industry.

e If the simulations are properly developed, it will
*

measure on-the-job behaviors, e.g., tolerance of
boredom, not easily measured through other means.

In terms of personal ef fects to applicants , givene
appropriate design of the simulations and proper
treatment of the data, the potential for
detrimental e ffects to applicants appears minimal.

8.2.3.1. Nature of the Simulations

While it is not our purpose to specify the precise nature of
potential simulation devices, certain factors should be ad-
dressed.

(1) Content *: Consideration should be given to such ele-
ments as:

e Requiring evaluatees to perform monotonous tasks
for an unspecified period of time.

* The A NI~t~Eontent of the simulatio*:s wauld vary from posi-
tion t o position and thus, at this tima, in-depth discus-
sion of possible simulations would be unproductive. Ele-
monts listed here would be particularly appropriate for a
security position.
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e After performing monotonous tasks, suddenly
- shifting to a more active involvement.

e Responding to a diversion, different from the
normal (hypothetically speaking) work responsi-
bilities.

. e Responding to a simulated " crisis" situation
where - reaction time, and other factors would be
evaluated.

Specifically with respect to simulating boredom, while
itE would be dif ficult to simulate precisely the cumula-

~

tive e f fects of boredom, certainly a reasonable facsim-
ile could be creatad.

.

(2)- Evaluators:

Evaluators could be either persons outside thee
organization or full-time employees of the or-
ganization. In either case , quality. evaluator
training would be a necessity. Training would
be required in the' observation, classification,
and evaluation of behavior, through the use of
simulation technology. '

(3) Time Parameters

e Four (4) hours of evaluatee time would be neces-
, sary

e Approximately six (6) hours of evaluator time
(per evaluatee) would be necessary

(4) Features of the Simulation

Depending upon the given position (i.e., Securi-e
ty Guard or Supervisor) for which the evaluatee,

is applying, the degree to which the conditions
in which the simulation would be embedded ap-
proximate those of the job,would vary. Elements.
to consider would be the importance of preserv-
ing condition fidelity with respect to the job
and cost factors. For scme positions, it would
be appropriate to isolate a segment of the fa-
cility in which to conduct the evaluation. Such
considerations would also involve the determin-
ation of necessary equipment.
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(5) . Relationship to other on-going - use of simulation tech-
,

nology:

It'is: recognized-that-simulations are currently-? e
used 'for :other purposes within the nuclear in-
dustry, e.q,, training. Whiis it is appreciated

|
that redundancy of ef fort and cost are to be
. avoided, it is also stressed that if the types- .

of simulations presently being used are not
appropriate for a given job, or not appropriate
for measuring emotional stability within a se-
lection context, then innovative technology
would be necessary.

e With respect to and. consistent with die above
point, consideration should be given to the use!

of simulations for some positions, during the
probationary' period of employment. In this
case ,- the - dete rmination of permanent emplor..ent
would be made after the evaluation of emotionali-

stability during training. Factors to be con-

| sidered in choosing this strategy would be cost
e aspects of trainthg and temporarily employing

' some people who would eventually be rejected on
| the basis of emotional instability, versus cost
! savings in not having to put all applicants

| through the simulation process .

I 03 Measure Redundancy

While it has - been recommended that the selection system con-

| sist of four components, the MMPI, the 16PF, situational sim-
ulations and the clinical interview, it is also recognized

,

.that some interested parties might be concerned with measure
redundancy present in the system. It is our collective opin-'

lon- that each of these instruments contributes in a unique
fashion to the prediction of emotional instability, with some

| alight . redundancy present with respect to the MMPI and 16PF.
If the NRC wishes to reduce the number of components, the

| only potential area for instrument elimination would be with
| respect to the MMPI or 16PF. Careful consideration would be

advisable , howeve r, in the decision to eliminate either the
MMPI or the 16PF from the selection procedure . Despite some
.possible measure redundancy, these instruments complement
each other in several ways and have both been recommended for
the following reasons:

(1) The MMPI was originally normed on a psychiatric popula-
tion, thus it is primarily designed to detect " abnormal"
behavioral patterns including indices of moderate to ex-
treme emotional instability. This is re flected in the
psychiatric terminology used in naming the scales, which

8-8
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are primarily representative of categories of mental and
emotional pathology.* The " normal" limits of behavior
are usually not subject to any in-depth interpretation.
Thus, in a nuclear facility selection procedure, the
MMPI would be expected to detect those individuals in
the moderate to extrene range of emotional instability,

. including those who might otherwise be able to conceal
their unstable tendencies if they were not subjected to
evaluation.

In contrast, the 16PF was developed for use primarily
with the " normal" adult population, and was intended
more - for applied uses as opposed to the MMPI's main ob-
joctive being the detection and prediction of aberrant
traits and behaviors from a clinical perspective. The
16PF was constructed to provide an overall picture of an
individual's personality in terms of major traits and
behavioral tendencies. Due to its focus on the normal
range of behavior, it appears to be capable of detecting
subtle indices of emotional instability which might hin-
de r on-the-job pe rformance . The 16PF includes scales
which are more oriented toward interpersonal interaction
styles than those on the MMPI. Knowledge of how an in-
dividual interMets with others is a vital source of in-
formation in a personnel selection procedure focusing on
behavioral manifestations of emotional instability.

(2) The MMPI is the most widely used personality inventory
due to its comprahensive nature to detect an extensive

'

range of inappropriate behavioral tendencies. Because
of this extensive range of evaluation, the MMPI is re la-
tively lengthy, and usually takes from forty-five min-
utes to an hour for administration. In comparison, the
scales on the 16PF are shorter, thus administration time
is only approximately fifteen minutes. The time factors
associated with these two instruments would demand less
of the applicant's and administrator's time than some
other combinations of tests, while at the same time pro-
viding complementary information.

s

*The psychiatric terminology employed does not detract from
applied uses of the MMPI due to the availability of inter-
pretive data designed to predict overt behaviors.
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8.4 Matrix 2: Measurement -Instruments by Indices of Emotiona
Instability

'In' order to more clearly and concisely depict which indices of
emotional instability may be detected or predicted by the in-
struments ' recommended, the following matrix la provided. The
categories of emotional instability indices used here are

-

those previously outlined in Section 3.2.1. An "X" withinas

cell indicates that the measurement instrument listed in the
vertical-column can detect or predict the category of emo-
tional instability indices listed in the horizontal column. |

This matrix is presented on the following page.

,

e
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. MTRIX 2
- .

Measurement Instru,ents by Indices of
Bnotional Instability;

.

Measurement Instrunents

. Categories of anotional clinical Situational
Instability Indices Interviews WPI 16PF Similations

Irrrediate or Short 'Ibrm X'

Peactions to Crisis Situations"

Reactions to Ieng-Term Effects X'
,

of Accunulated Stress

: lbst.ility 'Ibward Authority- X X

$ Illegal'and Antiwial Behaviors X X

Irresponsibility X X X X

Dependent Behavioral Patterns X
.

. Interpersonal Skill Deficiencies X X X X
,

; Deficiencies in Vigilance X X
i
4 Dnotional and 'Ihought X X

Disturbances,

,

.

1

[
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9. APPLICABILITY OF RECOMMENDED SELECTION PROCEDURES TO-

OTHER NUCLEAR FACILITY POSITIONS ^

9 .1 - Introduction

9.1.1 Objectives: The main objective of the extension to
our original contract was to determine the extent to which
.the selection procedures recommended for nuclear security
personnel were generalizable to other positions within nucle-
ar facilities. More specifically, the objectives were:

.

(1) The identification.of critical job characteris-
tics

(a) relating to emotional instability, and
(b) pertaining to other occupations within nu-

clear facilities.

(2) The determination of whether' the standards pre-
viously developed (see Chapter 7), and the se-
lection-procedures recommended for security per-
sonnel (see Chapter 8) in accordance with these
standards are equally applicable to all positions

-

within nuclear facilities.
9

9.1.2 Informational Sources

In conducting this phase of the project, there was a reilance
upon several sources of information. These were:

e Documents and materials previously referred to
(see Chapter 2 for a listing.of these sources).

Job description information on typical positionse
found within a nuclear facility which was provid-
ed by nuclear industry organizations.

The classifications of jobs enumerated in NUREG/*
CR-1280 (Ref,1) and in ANS-3.1 (Ref.2).

9.2 Methodology

9. 2.1 Basic Propoattions and Assumptions

In conducting this phase of the project, several propositions
and assumptions were tentatively made:

e Consequences resulting from the demonstration of
emotionally unstable on-the-job behaviors, in
terms of severity and kind,would vary directly as
a function of degree of access to vital or pro-
tected arena.

,
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Employees, working regularly in vital or pro-e
tected areas, and experiencing stress due to the
nature of their jobs, would have a relatively
high likelihood of exhibiting emotionally unsta-
ble on-the-job behaviors.

9. 2. 2 Approach

The following list includes the basic procedural steps which
were followed in evaluatiig the applicability of our recom-
mended selection procedures for nuclear security personnel to
all other nuclear facility personnel:

(1) We reviewed the job descriptions obtained from
the representative nuclear facilities referred to
in Section 9.1. 2, and attempted to identify the
critical job characteristics which would justify
screening for emotional instability.

(2) We categorized the jobs into the major classifi-
cations for nuclear facility positions as out-
lined in NUREG/CR-1280 and ANS 3.1.

"

(3) We determined the extent to which indices of emo-
tinuel instability (see Chapter 3) cut across
categories of positions and specific positions.

(4) We judged whether the specific consequences of
emotionally unstable on-tno-job behaviors would
generalize across categories of positions and
specific positions with respect to kind and
severity.

(5) We determined whether the standards for psycholo-
gical assessment techniques previously developed
(see Chapter 7) would be equally applicable to
psychological assessment techniques considered
for positions other than security positions.

(6) Finally, we determined whether the instruments
recommended as selection procedures for security
positions (see Chapter 8) would be equally appli-
cable to all categories of positions, and when
not applicable, identified and explained the
bases for exceptions to general applicability.

9.3 Results

Based on the methodology discussed in the preceding section,
we arrived at the following results:
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(1) Indices of-emotional instability do,geuarally cut
across categories of positions and specific '

positions. However, the two general categ 2 ries
of' emotional instability indices, i.e., 1) in-
ability to appropriately respond to stressful+

situations, and 2) behaviors indicativa of gen-
eralized emotional instability, may have dif-
ferent probabilities of appearing among personnel
in various positions due to different kinds of
job demands.

(2) In some cases, causative factors associated with
on-the-job expressions of emotional instability
may vary in kind, frequency, and intensity :with
respect to specific positions.

(3) Specific consequences of emotionally unstable on-
the-job behaviors do not always generalize across
categories of positions and specific positions
with respect to kind and severity. Of consider-
able importance here is the degree of access and
frequency of access with respect to a vital or
protected area associated with a biven position.

(4) The standards for psychological assessment tech-
niques are applicable to all positions.

(5) The instruments recommended as selection proce-
dures for security positions would generally be
appropriate for other positiens, with some noted
exceptions which immediately follow.*

(6) Some positions, because of the demands associated
with them, and given a lack of direct contact
with or access to vital areas, would not require
any form of screening for emotional instability.
These positions -would include:

* Transient workers should be subject to the same selection
procedures as applicants for permanent employment at a
nuclear facility. Since the primary objective of the pro-
cedure i:s the safe operation of the facility, the specific
position in question should be the major concern, rather
than the prospective employment status of the applicant.
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(a) .clarical personnel

(b) administrative personnel

(c) accounting and budgetary personnel

~(d) public affairs personnel

(e) corporate staff services personnel

(f) -real estate and office services personnel*

(g) quality assurance personnel who are involved
strictly in record-keeping rather than
actual inspections"

(h) maintenance personnel who would not need to
be licensed reactor technicians such as

e cleaners

,e painters

e insulation craft workers

e carpenters

e on-site craft workers whose duties are
performed only in locations such as the
machine shop

(7) Some positions, because of the demands associated
with them, would require careful screening per-
taining to emotional instability. However, for.
some of these positions, the specific nature of
the position and the conditions surrounding the
specific position would not significantly contri-
bute to the expression of emotional instability
on the job. That is, "or individuals within
these positions, factors beyond the specific ele-
ments of the job would most likely be the contri-
buting factors associated with the expression of
emotional instability. Therefore, for these
positions, there would be no need to include in
the' selection system, simulations which typically
would be used to gauge those specific elements of
the position ' critical to the expression of e'mo-
tional instability. The recommended selection
system for these positions wor 1.d include Ehe
MMPI, 16PF, and' clinical interview. Positions
falling into this selection system would include:
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(a) Maintenance personnel authorized to perform
t- work on reactor systems which may affect
'

reactor safety or lead to possible release
of radioactivity to the environment. These
positions include:

e electronics technicians

.e radiation technicians

e chemistry technicians

e test technicians

e quality control inspectors

e machinists

e electricians

a welders

e pipefitters .

e grinders

e lead burners<

e riggers

m e sheet metal workers
,

burners / chipperse

maintenance workers such as-carpenters,e
painters, cleaners, and any assistants'

who would be authorized to perform work
on reactor systems.

(b) shift supervisore

(c) plant managers who are strictly responsible
for managing and directing their subordi-

'
nates, rather than holding responsibility
for the safe operation and maintenance of
the facility as a whole.

i

|
|

|

!

j |,
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(8) Some positions, due to the demands associated
with them, would require careful screening per-
taining;to emotional instability. These posi-
tions, because of their specific nature (e.g.,
atressful demands), and the conditions surround-
Ing them (e.g., constant location in vital or.
protected areas), would require a selection sys-
tem which would incorporate the use of simula- .

tions. These simulations would need to be devel- I

oped specifically for each particular position to i

approximate _ the specific elements of, and the . i

conditions surrounding the posi'tions, which would
'

contribute to the manifestation of' emotionally -
unstable on-tha-job behaviors. Other components 7

of this selection system would . consist of the'4

MMPI, the 16PF, and the clinical interview.
Positions falling into this selection system
would include: ,

(a) Operators - these individuals manipulate
control of a facility or are involved in
directing others. This category appites
on,1y to those employees who are stationed in
the control room and who actually operate or
direct the operation of the reactor plant
console. Thus, these individuals have the
most direct bearing en the status of the
reactor. This category includes the follow-
ing positions:

e senior reactor operators

licensed reactor operatorse

personnel in training for licensing ase
reactor operators who may be directed to
manipulate the equipment

e auxiliary operators

'
e station attendants

(b) Senior On-Site Managers - this category
includes all. employees who are senior
utility managers at reactor sites and who
are in charge of the safe operation and ~

maintenance of the facility.

$

<

a
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9.4 \ Guidelines for Local' Validation Studies on Specific
Instruments

The following"precsdural steps are recommended as general
guideli.?.es on how a user can validate emotional instability

L.
assessment techniques to specific occupations / positions:

.(1) On-the-job criterion measures, to~be incorporated
into subsequent performance appraisal procedures,
should be developed for each specific' occupation /
position. Supervisors should be trained to ob--
sefye, measure, and document these criteria with
respect.to their subordinates.

%

'(2) Assessment techniques designed to measure the.

critefion measures should be administered to
employoss'and/or applicants.

(3) Periodic performance appraisals designed to
evaluate the criterion measures discussed in step
(1) should la gathered on the aforementioned

[ employues/ applicants.

-

.( 4 ) Correlational analyses comparing the-results.of the-

'

v ,;- predictors with.,the results of the performance-

appraisals should be carried out to determine the;

criterion-oriented validity of the given selection. . ,
' procedure.

, ,

d5) See Chapter 10 for a more detailed statement of-

_, f research strategies. -

,- -
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10. RECCMMENDED RESEARCH

10.1 Introduction

The following recommendations for future research are sug-
ge s te d . It must be stressed that the need for suc'n research
is critical given the dearth of available research prtaining
to the appropriateness of various instruments for the mea-
surement of emotional instability, particularly in the con-
text of the selection of personnel within the nuclear indus-
try.

10 2 Specific Recommendations

(1) Criterion-nriented validity studies should be carried
out to provide evidence for the relationships between
various predictors of emotional instability and behav-
ional indices of emotional instability on the job. In
this regard, the following points are stressed:

As it is recognized that emotional instability ise
multidimensional, multiple reoression research
should be initiated to determine the unique contri-
bution of a given predictor to the prediction of
emotional instability.

e Ef fect s of moderator variables, such as race and-
sex, should be investigated to determine the e ffects
of such variables on criterion-oriented validity co-
efficients. Studies should also be ccrried out sap-
arately for each focal position to determine pott
tial differences in validity coefficients.

e It is recognized that before initiating criterion-
oriented validity studies, it may be necessary to
better define and develop criteria measures pertain-

'

ing to the on-the-job indices of emotional instabil-
ity. Of relevance here is the concurrent contract
sponsored by NRC on behavioral observation me'_ hods
of detecting on-the-job indices of emotional insta-
bility* (see section 3.2 for a discussion and list-
ing of these indices).

*This contract Eas been conducted by Personnel Decisions,
Inc., Minneapolis, Minnesota, under NRC Contract Number
NRC-01-79-003.
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To place criterion-oriented validity studies in theo
proper perspective, it is critical that the NRC en-
sure that the collection of such criteria data be
used solely for the reecarch proposed here, as op-
posed to other uses including auditing purposes.

(2) Content validation strategies should be developed and
initiated for those instruments whose basis is purport-
ed to be one of content validity. Such strategies
should include task congruency analyses indicating
overlap between task elements of the job and task ele-
ments associated with the selection instrument (s).

(3) Construct validation otrategies should be developed and
initiated for those instruments whose basis is purport-
ed to be one of construct validity. Such studies
should include examination of convergent and discrimi-
nant validity.

(4) Studies should be initiated to determine factors asso-
ciated with false positives, i.e. those persons deemed
to be suitable for hire, who af ter job placecont, are
determined to be emotionally unstable, based on on-
the-job criteria. Implementation of such studies would
presuppose the existence of measurable on-the-job cri-
teria, or would require the development of measures of
such criteria. This latter point has been previously
discussed.

(5) Data should be collected pertaining to the inter-rater
reliability of the professional judgments mise, which
are based on a combination of the measures administered
to the applicant. Such investigations should focus on
the degree to which two or more professionals, combin-
ing the same data, arrive at the same conclusions with
respect to a sample of applicants. Such studies should
focus on:

e All decisions made, that is, accept and reject
decisions.

Reject decisions as a separate subject of inves-e
tigation.

(6) Data should be collected pertaining to the intra-rater
reliability of the professional judgments made, which
are based on a combination of the measures administered
to the applicant. Such investigations would focus on
the degree to which one professional, combining data on
a group of applicants, on more than one occasion, ar-
riven at the same conclusions on the various occasions.
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The following research, while only indirectly related
to this contract, would prove to be extremely
informative.

(7) Studies of the effects of various career path opportu-
nities on the conposition of the applicant pool should
be implemented.

(8) Studies of the effects of various compensat:.on plans on
the composition of the applicant pool should be ini-
tiated.

, t

(9 ) Studies of the effects of various compensation plans on
the incidence of emotionally unstable on-the-job behav-
iors should be carried out.

(10) Studies of the . effects of job rotation plans on the in-

t t.dence of emotionally unstable on-the-job behaviors
'

should be initiated.

i

s.

}

i

e

I
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11. CON 31DERATIONS/ CONCLUSIONS / RECOMMENDATIONS

The following subsections are concerned with a variety of
issues, some of which have implications beyond simply the
selection of nuclear facility personnel. That is, the issues
discussed not only focus on special considerations with re-
spect to the selection question, but also on other factors
relating to successfully integrating the various functions
within the overall organizational structure. The subsections
will discuss issues pertaining to personnel / organizational

ap'lication of standards, evaluators, applicants,practices, p
and additional assessment considerations.

11.1 Issues Associated with Personnel / Organization Practices

11.1.1 Recruiting Considerations

Regardless of the precision of a selection process, without a
desirable applicant pool, selection problems will surface.
Thus, a given organization must have a commitment to imple-
menting recruiting procedures, when necessary, to ensure an
acceptable work-force. Given the demographics frequently as-
sociated with the location of a nuclear facility, i.e., re l-
atively sparse population areas, suf ficient numbers of qual-
ified applicants may not exist. This may necessitate the
following recruiting steps:

Pocruiting, in ganeral, outside the local areao

e Visits to schools outslie the local area

Cbtaining of advertising space in cedia sourcese

outaide the local area

Advertising within the orgunization's newslettere
to obtain " internal" applicants who otherwise
would not have demonstrated interest in the secu-
rity job 'x'

11.1.2 Shaping the Work Environment

While one undeniable aspect of some of the jobs in a nuclear
facility is the monotonous pace (see Apper. dix A), there may
be other options to the organization cther than focusing ex-
clusively on endeavors aimed at measuring an applicant's
ability to cope with boredom. Given the.$ the ability to cope
with boredom prior to selection may not 'necessarily be total-
ly predictive of coping with respect to cumulative effects of
boredom afte r selection, organizations may wish to consider
means of re-shaping the environment. This might take the
form of job rotation where the person experiences some vari-
ation in job responsibilities; rotating shifts where novelty
is encouraged through the variation in work schedules; train-
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ing which would have the dual purpose of enhancing skill lev-
el and p;.oviding a deviation from the normal work routine;-

and special provisions for maintaining alertness during peri-
ods of reduced psychophysiological arousal. An additional
means of confronting the boredom issue would require a re-
alistic depiction of the job at the time of hire. The new
employee should be given a realistic orientation to the job
through various means, including video-tape presentations, so
as net to create false expectations regarding the job.

11.1.3 Enhancing the Attractiveness of Nuclear Facility
Positions

Given that dissatisfaction with the job may often lead to
turnover ( Re f s . 1, 2, and 3), and/or unwillingncss to toler-
ate job-related stress, some consideration should be given to
enhancing the attractiveness of sona nuclear facility posi-
tions. Several suggestions immediately folicws

e Efforts should be made to improve wages and benc-
fits associated with given positions. Including
certain positions within the management compen-
sation program, for example, would also indirectly
elevate the status of these positions.

Attempts should be made to identify logical careere
paths for position incumbents. This might encour-
age integrating differeat functions within a given
caree r path, creating job families, etc.

11.1.4 Self-Control Procedures to Manage Stress

It is clear from the research, that for many positions, some
degree of stress is unavoidable. Thus, in addition to so-
lecting persons who are most capable of coping with stress,
consideration should be given to enrolling incumbents in
stress management training programs.

11.2 Special Issues Regarding the Application of Standards

11.2.1 Internal vs. External Security Forces

The standards of selection for security personnel should be
uniformly applied whether the hiring organization relies upon
an internal or external security force. If an external force
is to be used, it is incumbent upon the hiring organization
to ensure that tha vendar is adhering to proper selection
standards. Dependence upon an external force should not in
any way detract from the hiring organization's allegiance to
proper selection standards.
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11.2.2 Job Applicants from within the Organization

Quite often, at a particular point in time, persons who are
currently employed by the organization in a nor.-nuclear site
position may wish to be considered for a nuclear site posi-
tion. The question then becomes: How shall this person's
application be treated, since he/she has already been an
employee within the organization for some period of time?

Asacaing that standards and procedures would exist with re-
spect to screening out individuals who are emotionally un-
stable and would be risks as nuclear facility personnel, it
would appear logical that the - same standards be applied to
internal spplicants. Simply because one has been an accepted
employee in a job within the organization, does not necessar-
ily mean that this individual will be able to cope with the
quite different pressures and demands associated with the
nuclear facility position.

One exception to the same standard and procedures principle
would be in order. If the organization has instituted a be-
havioral observation program (see Section 10.2), used to ob-
serve indices of emotional instability on the job, and the
person's present job is in the category of jobs falling into
the behavioral observation program, then data would be avail-
able attesting to the emotional stability of this individ-
ual. It should be stressed that this behavioral observation
program should have to meet the requirements promulgated in
this review regarding such psychometric qualities of relia-
bility and validicy, and that supervisors within the organi-
zation implementing the behavioral observation program be
properly trained in the skill of observation.

In addition, it is emphasized that the substitution of the
behavioral observation program for selection procedures
othe rwise used may only be partial. That is, behavioral ob-
servation carried out on an unrelated job may provide only a
partial picture as to whether or not the individual. in ques-
tion would perform in a stable manner with regard to the nu-
clear facility position. For example, merely because a sec-
retary is observed by his/her supervisor over a twelve month
period as not having expressed any unstable behaviors on the
job, does not predict completely the presence of such stabil-
ity when placed in a nuclear facility _ position. Certainly,
we would not select nuclear facility personnel on the basis
of ability demonstrated as a secretary, and .ikewise, this
would also be the case when focusing exclusively on emotional,

instability.

l

|
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11.2.3 Application to the Current Work-Force

Given that industry-wide standards for selection exist, the
. question needing.to be addressed focuses on the issue of re-
troactive application of the standards to the current work-
force. Two options appear to be available with respect to
the : issue of retroactive application of the standards.
First, if an acceptable continual behavioral observation pro-
gram currently exists, meeting the measurement principles
promulgated throughout this review, and provides data regard-
ing a given employee 's record of emotional stability as ex-
preaeed on the job, it would appear that there would be no
need to retroactively apply the selection standards.

However, if no such behavioral observation program is in op- I

eration, and if the organization's seleccien procedures are
found to be lacking in accordance with the selection stin-
dards, it would seem to be in order to apply the selection
standards retroactively with respect to given individuals.

11.2.4 Need for Periodic Reevaluation and On-the-Job Obser-
v3 tion

The need for periodic reevaluation must be considered within
the context of the cumulative effects of stress and/or bore-
dom for the individual in the nuclear facility position.
Simply because an individual, at the time of hire, is deemed
emotionally stable, does not automatically guarantee con-
tinued emotional stability. Thus, consideration must be giv-
en to the need of periodic reevaluation to monitor possible
decrements in stability.

develcped behavioral observation prog, presence of a carefully
However, given the implementation or

ram, meeting tho psycho-
metric principles discussed in this review, periodic reeval-
uation would not be necessary.

11.2.5 Nature of the Hiring Decision

The hiring decision may not be a simple ges or no. Alterna-
tive decisions would include: an accept decision, a non-
accept decision, and an accept decision qualified by develop-
mental recommendations. In the latter case, guidance should
be provided to the prospective supervisor pertaining to areas
of concern detected during the evaluation process, which
should be monitored by the supervisor through a behavioral
observation on-the-job program. These areas of concern, re - ,

vealed-through the evaluation process, should be specified in
behavioral te rms , as opposed to clinical terms. Examples of
such behavioral areas of concern would include questions re-
garding appropriate interactions with peers, interactions
with superiors , etc.
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Only information such as that specified above, germane to the
position under consideration, should be released to the pro-
spective supervisor.

Before the hiring decision is made, all inbirmation under re-
view, including background data, technical 4c.ipetence infor-
mation, etc. , should be in'regrated rtad examined in combined
form.

.

Written and oral feedback inquid be provided to the evaluatee
indicating the reasons for re jection. Such feedback should
be specific and behaviorally oriented, e.g., difficulty re-
lating to peers. (See Section 11.4.1 for further discussion
of the nature of feedback to applicants) .

11.2.6 Administration and Control of the Evaluation Process
- Where in the Organization Should the Responsibility
Reside for Retention of Records?

Which entity in the organization should have the responsibil-
ity for administering and controlling the evaluation pro- ,

cess? Potential areas of responsibility would include Pe r-
sonnel, Training Unit, Health Services, the Functional Unit
where the position is located, and Employee Assistance.

While each of these organizational entities may clearly be
involved in a segment of _ the evaluation process, overall re-
sponsibility should be placed entirely within one entity to
ensure uniformity and proper control of evaluation proce- ,

dures.
4

In determining the choice of organizational entity, the fol-
lowing factors should be considered:

e The presence of systems which will ensure the con-
fidentiality of records

e The history and previous success in maintaining
the confidentiality of records. The location of
the counseling unit

Experience in the objective interpretation of datae

e Existing state legislation pertaining to the
confidentiality of personnel records>

e Where the hiring decision is ultimately made

e Where data used for the hiring decision are
obtained
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Where there are personnel with experience ine
translating professional / technical terms into
lay-person language

Where hiring data can be meat easily compared toe
subsequent on-the-job performsnce data-

e Where existing government legislation of a non- !

selection nature does not compromise the con- i
fidentiality of records, and allows for the in- !

spection of such records. |
|

The entity in the organization where first contacte
with the job applicant is made i

Experience in supporting the accuracy of data usede
for hiring in situations where hiring decisions
are grieved?

11.2.7 Procedure to be Followed if Faking is Detected

! One of the individual instrument standards outlined in Chap-
ter 7 deals with an instrument's susceptibility to faking.

| This standard assumes that an ideal instrument would be able
! to detect an applicant's intentional distortion of results.
| In the context of a job application process, it might be ex-

pected that an applicant wanting a job would attempt to make'

him/herself look as good as possible, even if some distortion
o4 data is involved. Since this types of occurrence might be
considered a " normal" tendency, the following procedure is
recommended when- faking is detected:

[ (1) The professional who conducts the clinical in-
terview should explain to the applicant whose

,

j test results have indicated faking that while it
| is understood that he/she is trying to make a
! good impression, factual information is' neces-

sary. .

!

i (2) If the applicant's distortion is minimal, the
discrepancies may be clarified by direct ques-
tioning during the interview.

(3) If it appears that the results have been so
distorted that they are completely invalid, the
applicant should be asked to submit to an addi-.

tional administration of the instrument (s) in
question, with instructions to respond as truth-
fully as pocsible during the second administra- .

tion.

11-6



s , . _ >

,

l
1

(4) If the results of the second administration
'

still indicate intentional distortion of re- ;

suits, the professional should recommend that |
the -applicant be rejected on the basis of in-

'

tentional deception.

! ~ 11.2.8- Implementation of Standards - Procedures to be Fol-
lowed by the NRC and che Usar Organizations

The following implementation steps are recommended.

(1) Choice 1: Organization uses system that has
"

been recommended.

(a) Representative from organization fills out
Form A (see appendix F) indicating . instru-
ments to be used without any further justi-
fication.

(2) Choice 2: Organization desires to use instru-*

ment (s) different from those re comm_ nded
- (a) Repre sentative from organization fills out

'

Form B indicating each instrument desired
for use and includes a justification state-.

ment with respect to nach prescribed stan-
dard.

(b) NRC expe rt , a psychologist, meeting profes-
sional standards, reviews the form submit--

ted by the organization and determines
whether instruments are acceptable in ac-,

cordance with standards. If not, the NRC
professional responds to the organizat.lon
by asking for more justification with Form
B, indicating areas (standards) where more

i. justification is needed.
*

(c) At this point, the organization can choose
to respond to Form B. If the organization
does not respond, it is not permitted to
use the instrument (s) reque ste d. If the
organization does respond to Fcem B by sub-
mitting additional justification, the NRC
psychologist reviews it and informs the
organization of an accept or reject dact-
sion.

,

(d) If the organizatAvn receives a reject deci-
sion, it must re-submit a proposal for sub-
stitute instrument (s) and go through the
review process again.

t
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All- NRC responses to organizational requests should be made
insstandard written form.

11.3 ' Issues Pertaining to the Evaluators
h: ;

I l'1.3.1 Quall'fications and Standards of the Professional
This is a very critical question, for without having quali-

|- fied profess'ionals, any; testing program is likely to experi-
i ence failore. Standards for professionals involved in the
( evaluation process should include the , following elements:
!

. Thorough training in observational techniques usedL e
i to measure individual differences in human be-

haviori

|-
Exposure to the industrial / organizational struceL e
ture of the nuclear facility setting

Knowledge of and substantial experienca with pey-a
| chometric and othar measurement procedures applied

j to an organizational or industrial environment

Working knowledge of the cultural / regional envi-e
ronment of the work-force

| e Adherence to standards endorsed by the national
| professional group (s) with which professional is

affiliated

! e Either a.(1) state-licensed doctoral level psy-
! chologist with a Ph.D. in clinical, counseling, or
|- industrial psychology from an American Psycho-
| logical Association approveu-program, or (2) a

board certified or board eligible psychiatrist"

i

e At least five years (including a minimum of two
years post-doctoral) experienes - in an individual
assessment context

|
!

e Exposure to orientation program offered by orga-
nization to all new employees working at a nuclear

| facility

e In addition to the aforementioned orientation,
professionals should experience an additional ori-

| entation program relating to security provisions
of the facility, regulations relating to record'

keeping, . and a familiarity with the job (s) includ- r
,

ing available job analysis results pertaining to' '

given positions.

,

11-8

._

c- ,,y-.- - ,#e---- - mes



, _ ._ .

11.3.2 Professionals: Internal vs. Ex ternol with Respect to
' the ~ Utility organization

While advocacy of . internal or external professic,nsis is not
put forth, the following cor:siderations are pre sonted:

(1) Advantages of Internal Professionals

e Internal professionals may be in a position to
better integrate selection data with other on-
going organizational' systems - such as recruitnent
and training

e Internal professionals may have tetter access to
'

behavioral on-the-job criteria relating to spe-
cific indices of emotional instability

e Costs to the utility organization may be lessened
by having on staff, full-time internal profession-
als

Availability of professional may be enhanced bye
having on staff, full-time internal professional

Feedback to unsuccessful applicant may be moree
conveniently scheduled given availability of

I full-tine internal professional

. Internal. professional may have a better appreci-*

ation of the organizational climate,

(2) Advantagee of External Professional

Feedback to unsuccessful applicant may be moree

constructive given applicants ' presumed greater
willingness to be more open to external profes-
sional.

External professional might appear to be moree
objective given less full-time reliance to the
" client" organisation.

, ,

External professional may have broader range ofe
knowledge given more experience with a variety of
nuclear industry organizations.

o External professional may be able to provide nore
confidentiality as he/she resides outside the
organization.

External professional. might be more knowledgablee
of remedial services (e.g., counseling) locally
available to applicant.

11-9
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Issues Pertaining to the Applicants11.4'

11.4.1 Nature of the Feedback

Of critical importance is the feedback which is received by
.the applicant who has not passed the evaluation process. The
following considerstions need to be taken into account:

e Feedback should be of an oral and written nature.
Givo;; the seriousness of the selection decision
and the _ basis of _ re jection, i.e., emotional in-

!stability, a thorough statement of the basis for.

the 4 election decision should be provided to the
unsuccenaful applicant.

might heighten the ap-
While thorough de-briefing /her state of emotionale
plic:$nt's awareness of his

| instability, this can be somewhat reduced by plac-"

! ing the discussion within the context of the given
position's work demands and environment. That is,
the unsuccessful applicant should not have the
misconception that he/she is emotionally unstable,

i

! but the.t his/her chances of coping with the degree
7f stress present in the position are somewhat
limited. Specificity of information is a neces-

|
sity to guard against misunderstandings.

I

; e Oral feedback should be provided by a highly
! trained professional, i.e. psychologist or psy -

|- chiatrist.
!
'

e Request for information regarding means of improv-
ing oneself for purposes of ra-examination should
be dealt with through a caretully worded written
policy statement. This would include a list of
local professionals in the counseling field, if

| the applicant indicated a desire for assistance in
j ,.aproving his/her level of emotional stability.
|
! 3154.2 R( yS' tion and Exclusion From Othe r ' Fields

Rejection from a given position based on evidence pertaining
i to emotional instability should not automatically be used as

a basis for exclusion from other positions within the organi-
:ation. Of critical importance in determining suitability
for other positions would be the degree of correspondence be-
tween the demands of the given position and the other posi-
tions desired by the individual.
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11.4.3 Policy of Re-examination

In accordance with Equal Employment Opportunity Guidelines of .

1970, provisions should be made for the re-testing of appli-
cants af ter some ~ period of time af ter initial re jection.
Policies-need to be established, and should take into ac-
counts

e The measurement approach used to gauge emotional
instability.

.

'

The theoretical assumptions pertaining to thee
relative permanoney of a state of emotional in-
stability.

e The life of the data obtained through the selec-
tion process.

11.4.4 Appellate Process

A formal appellate process should be established for the pur-
pose of resolving an applicant's disagreement with the hiring
decision. Any appellate system must be characterized by ob-
jectivity. The following elements should-be addressed in the
appellate process:

e The person being evaluated should be entitled to
disclosure of the testing resulta pertaining to
his/her evaluation.

e The_ appellate process should be in the form of a
written policy, to which no deviation is allowed,
thus ensuring uniformity in treatment of all eval-
uatees.

e The appellate process should define the contact
person within the organization witn whom the pro-
cess is initiated.

Time parameters associated with the appellate pro-e
cess must be defined, and reasonable , so as to
prevent long, drawn-out appeals, which would prove

! detrimental and costly to the evaluatee .
!

o To appeal the professional evaluation, the eval-,

[ uatee may choose a second professional of his/her |
| own choice or may follow recommendations of the

hiring organization, but in all cases the profes-
sional must meet the profassional standards ad-
dressed in this document.

. e Evaluations subsequent to the initial evaluation
| should utilize the same criteria for the hiring
'

decision as employed in the first evaluation.
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Evaluationa ' subsequent to the initial evaluatione
must be independent of the initial' evaluations,
and|it is the hiring organization's responsibility

l to ensure that such " blind" evaluations are
,

carried out.
|

! To further guarantee objectivity, evaluations sub-e
sequent to the initial evaluation, should be con-!

' ducted by professionals who are not full-tine
employees of the hi' ring organization.

|

e' If the subsequent evaluation results yield a " tie" ;

| . decision, a third professional should be called
|: upon _ to review the data developed by the first two
|

evaluations, and make the final recommendation.
t

All, data involved in the appellate process must be! e
treated as a confidential mstter.

i

11.5 -Issues Pertaining to Additional Assessment Consider-
ations

11.5.1 Issue of Literacy

If. written materials are to be used during the selection pro-
cedure, they should not be so difficult as to discriminate

|
against certain sub-groups in the population. Literacy tests

! should be considered as a source of information to determine
I the extent to which unrelated, non-job written requirements
( preclude entry into the job. In such cases, other means of

| presenting the material, e.g. , video-tape, should be con-
| side re d .
1
i

11.5.2 Fitness Beyond the Job

Among the issues of serious concern is that centering on the
assumption of fitness beyond the job. While adherence to
this assumption is not explicit, and is certainly not re-
stricted to the selection procedures within the nuclear in-

i

| dustry field, its ef fects in conjunction with the environment
surrounding:a given nuclear facility position may be profound

'
,

and unique.

More-specifically, it appears that selection requirements for ,

'

nuclear . facility positions on occasion are too severe given
the requirements of the job. Requiring, for example, appli- _

,

'

|
cants ' for certain given positions to have college educations,

i- as some utility concerns do, may be excessive with respect to
.the demands of the job, and in fact, is somewhat at odds with
legal rulings (Griggs vs. Duke Power Co. , 1971).
The e f fects of this selection orientation may be - significant .

when viewed within the context of the actual requiremerts of !

the. job, and~the environment in which the job is placed. If,
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in fact, the person with the college education . finds him/
herself in a situation where his/her skills / education are
under-utilized, considerable dissatisfaction may set in,
(Locke,-1976) and coupled with the usual monotonous aspects
of the given position, may, over a period of time, incre'ase
the likelihood of manifestation of emotionally onstable be-
haviors expressed on the ' job.

It is important, therefore, for any nuclear facility, in the
development or revamping of its selection procedures for giv-
en positions, to seriously consider the extent to which the
fitness beyond job assumption is being applied, even in the
most subtle form, with respect to any of its selection pro-
cedures.

11.5.3 NRC and EEOC Considerations

As Uhrig (1979) pointed out, "recent court decisions indicate
that any requirements for hiring a person must be diredtly
job-related. Clear guidance must be provided to the in-...

dustry resolving any potential conflicts between the clear-
ance program and the equal employment opportunity laws,"

It is essential then that some guidance be provided to the
utility organizations pertaining to how NRC requirement 8 are
to interface with EEOC standards.

EEOC statements distinguish one 's personal life from his/her
job, and would preclude quite often, for example, investiga-
tions into the person's pa.;t of f-the-job behaviors . Yet, the
NRC would argue quite strenuously that it is appropriate to
investigate one's credit history, for example, to determine
bad risk (unstable) elements if one is being evaluated for
example, for a nuclear facility position.

Related to the above, it appears that EEOC focuses its orion-
tation to selection on normal requirements and events asso-
ciated with the job, e .g. , checking the badges of employees,
while NRC through its selection perspective, seems to be con-
cerned about protection with respect to unusual events that
might occur, e.g., infiltration of a facility by outside agi-
tators. Of critical importance in this regard is a consensuc
on the definition of critical or important work behaviors.
In discussing the basis for determination of critical or im-
-portant work behaviors, the Uniform Guidelines (1978) states

| The report should describe the basis on which the be-
havior(s) or outcome (s) were determined to be critical
or important, such as - the proportion of time spent on
therespective behaviors, their level of difficulty,
their frequency of performance, the consequences of
error, or other appropriate factors. (15B[3]

!

I

I
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1The conseg tences of error appears to be the only one of these
consider ions which justifies appropriate behavior in crisis
situations as being an important work behavior.

is not the purpose of this section to resolve or defineIt
the interface between NRC and ECOC, as this ultimately will ,

)left up to the courts, but a few questions are offered jbe
which need to be studied.

the question must be answered - to what extent doesFirst,
the potential for a catastrophic event allow for the denial

individual rights within ths context of selection?of some forto what degree are we able to establish a meansEecond,identifying the probability that such a catastrophic event
can or will occur?

11 5.4 Indices of Emotioqal Instability and Organic Brain
Syndromes

e

Several of the behaviors that we have used as indices of emo-tional instability, such as slurred speech, poor psychomotor
coordination, memory loss, and delayed reaction time, may be
indicative of a group of physiological conditions collective-

The re fore , if such be-ly known as organic brain syndrome.
haviors are observed during the selection procedure , the
applicant involved should be recommended for further medical
screening prior to consideration for re jection on the basis
of emotional instability.

11.5.5 Selection Issues and Chemical Substances

Another issue of najor concern is the effect of drugs and al-
cohol on employees' on-the-job performance . In this respect,

concern must be given to the effects of both prescribed and
nonprescribed drugs.
One broad group of drugs may affect mental performance and
decision-making cn the job -- the psychotropics or mind-
affecting drugs. These include such sub-groups as Central
Nervous System (CNS) stimulants, antidepressants, sedatives,
anesthetics, and tranquilizers -- any of which may be pre-
scribed for legitimate medical reasons. The same drugs plus

illegal substances such as marijuana and LSD are subject to
misuse.

Other drugs not classified or used as psychotropics may have
least some CNS action as a side effect to a completelyat

different desired effect. Some anti-hypertonsives, for ex-
could be listed here. For purposes of this discussionample,

the term psychotropic will cover all drugs which affect the
mind as either a desired or side effect.

11-14
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Even though a psychotropic drug has '&aen prescribed by the
personal physician and is being taken correctly, its possible
effect on the mental clarity and reaction time of the indi-
vidual faced Wlth a sudden emergency must be seriously con-

.

sidered. Therefore the following recommendations are made :

e A complete and accurate medical and drug history
must be obtained during the evaluation process.

Individuals on psychotropic drugs at time of eval-e
uation should not be hired.

e Af ter hiring, if a psychotropic drug is prescribed
by the individual's personal physician, it must be
reported immediately to the organization or orga-
niz:. tion physician. The employee should be trans-
ferred to non-critical work until the drug treat-
ment is finished.

Failure to completely disblose medical and druge
history at time of evaluation, or in the use of
prescribed drugs daring employment, or any use of
hallucinogens, should be considered as grounds for*

dismissal or suspension.

Alcohol is a special case of a psychotropic drug.e
Working wnile under the influence of alcohol, or
alcoholism as a chronic condition, requires re-

^ moval to non-critical areas at the very least .

11.5.6 Additional Cautions

Attempts should be made to avoid selecting persons who have
a distorted impression of the job, i.e., thist opportunity
exiets for unlimited adventure. Information provided dur-
ing the evaluation process should enable the applicant to
see that unlimited adventure is not associated with the job,
md perhaps he/she needs to reconsider his/her aspirations.

Previous law enforcement or military experience should not
be assumed as a prerequisite for hire. In fact, such ex-
perience might foster the development of a false expectation
on the part of the applicant, which might lead to frustration
subsequent to selection.

11-15
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'l.- INTRODUCTION

,

The pages which follow comprise the job analysis of Nuclear

Facility Security Personnel. The purpose lof the job' analysis

was to identify the critical. demands and activities of the

security jobs. A thorough understanding of a job is essen-

tial prior _ to determining the appropriateness of potential
,

selection systems. Both supervisory and non-supervisory

positions were included in the job analysis. *

Also considered is the issue of emotional stability and its;

- relationship to the ' performance of security personnel.
Factors of the job which may affect the emotional stability /

'

r performance of security personnel and behavioral patterns
which may be indicative of inadequate performance and emo->

;. tional inatability are also discussed in the job analysis.

,

i

+
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2. METHODOLOGY

2.1 Sources of Information

e Basic information on all security positions was
reviewed. .

!

o Existing job analyses information compiled by
independent nuclear related organizations both'in
government and industry were reviewed.

e Discussions were held with personnel in the nuclear '
industry, both in the United States and abroad. These
persons came from the following job categories: ,

;

Security guards

! Security supervisors
i

Non-security management personnel

' Personnel administrators

! . Training personnel
.

In-house psychologists

2.2 Interview Format

When discussions were carried out, the following typer of
questions were asked

e Is the security force internal or external?

e What are the different types of security positions?
I

e Do current job analyses exist?
|

e What is the average tenure of security personnel?

e What are the work hours? Are the work hours flexible?

: e How many work shifts are there? Is shift rotation
used?

e How many employees are in the security department?
|

What positions do they work in?

e What are the major functions, responsibilities, and
activities required of security personnel?

e what skills / abilities _are required for effective
performance?

A-2

. . . . . --



- _ .

,

e What areas / activities differentiate effective perfor-
mance from ineffective performance? ,

!

e What areas / activities do incumbents currently have the
most difficulty in?

e Which, if any, characteristics, activities, and re-
sponsibilities of.the job are perceived as undesirable
by the incumbents?

e Is job / task rotation used?

e What problems are perceived as 'real' by the security
personnel (e.g. intruders, equipment malfunction)?

e What are the promotional / career opportunities?

e What types (and examples) of undesirable behavior may
occur on the job?

e What is currentiv being done with respect to the
selection of individuals for security positions? How
does this dif fer from selection procedures used for
other employees within the organization?

3. SECURITY PERSONNEL - DEFINITION

'3.1 Position Delineation

At various nuclear facilities, and often within a single
nuclear facility, the formal positicn title of security guard
is used to refer to different, but similar, jobs. Two
security guards may not perform exactly the same t' asks and
may not be responsible for the same duties. Occasionally,
two security employees who have different formal job titles
may actually have the same responsibilities and perform the
same tasks. For clarification purposes, the following job
titles will be used when referring to security employees:

Job Title Job Description

Security Guard A security employee who does not
supervise other security employees

Security Supervisor A security employee who does super-
vise other security employees

Security Personnel All security employees , both guards
and supervisors

A.
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3.2 -Examples of Frequently Used Job Titles

e Security Guard

e Security Of ficer

e Access Control Officer

e.Public Safety Officer

4. JOB TASKS - JOB . ACTIVITIES - KEY FACTORS

4.1 Job Tasks - Job Activities

One purpose of the job analysis was to determine the types of
,

actual tasks required of security personnel. While the abso-
'

| lute number of tasks required is quite large, the analysis
was concerned with identifying th9 major job tasks per-
formed. For this reason, the voluminous information acquired
was ' reduced to reflect the major tasks associated with the

_ positions. Table 1 presents the major tasks associated with
,

! both the security guard and security supervisor positions,
|

while Table 2 presents additional major tasks associated with
only the security supervisor position. Table 1 includes'

examples of specific job activities associated with the job
| task. These job activities appear in the parentheses follow-
: ing the job task.
|

4.2 Key Factors of the Job

Consideration was given to the relationship between the job
.

tasks and indices of emotional etability. Key factors are
i those aspects of the job task which may, in and of them-
i selves, affect the performance / emotional stability of the
; security personnel performing the task. The following key

|
factors have been used within the context.of discussing in-
dices of emotional stability:

Key Factors . Definition

' Boredom An uninteresting task; a non-challenging
task.

Monotony Performing the same, or similar, activi-
ties continuously; low diversification of
activities.

Possibility of Perceiving that performing a task may
Bodily In jury - cause personal injury to oneself and/or

others.

A-4
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Possibility of Perceiving that performing a task may~ "
Property Damage lead to damage of property (e.g. nuclear

i

'

facility, personal p' ssessions located ino
the facility, automobiles or hocen in the '
vicinity). i

Adverse Parlorming a task in undesirable condi- |

Work / Weather tions (e.g. cold weather; snow; sleet;
conditions - atationed in a smal'1 area).

MJ

Performing a boring or monotonous task can cause a decrease
in the mental and physical alertness of security personnel,
which, in turn, may cause a decrease in the employee's level -

of performance. For this reason, boredom and monotony are
considered to be key factors of a job task.

Security personnel who perceive that performing a particular
task may cause either personal injury to themselves or
others, or cause damage to personal, private, or public pro-
perty, may be reluctant to perform that task. It is impor-
tant in this regard to realize that what matters is how the
individual performing the task perceives the task.and not how
another employee or anyone else, for that matter., perceives
it.

Security personnel may also be reluctant to perform job tasks
,

which require them to be exposed to adverse work or weather-
conditions.

Reluctance to perform a task can lead to procrastination in -

performing the task, (e.g. a security guard hesitates before ~

<

investigating the presence of an intruder), incomplete or in-
adequate performance of a task (e.g. security guard assigned
outside foot patrol on an extremely cold day may only complete
part of his/her assigned patrol), or non-performance of the
task (e.g. a security guard decides not to investigate the
presence an unidentified package). Thus, the possibility of,
bodily harm, the possibility of property damage, and adverse
work / weather conditions are considered to be key, factors of a
job task.

Where appropriate, in Table 1, these key factors are included
with respect to the description of the job task.

.

N
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I TABLE 1;

Major Job -Tasks - Job Activities - Key Factors
Position;of Security Personnel

_ _

Monitor central security al. arm system (closed circuite
television system, access control system, intrusion detec-
tion system, fire alarm system), identify and react to ab-
normal readings and/or alarm activation (notify intruder

. detainment squad, reduce or eliminste access to specific
areas, personally relocate to a specific area, not ify lo-
cal law enforcement agency, notify fire control person-
nel).

~Xey Factors

Boredom - During periods of normal to low activity levels
- this task may be uninteresting. Since the task

rcquires constant monitoring of the system, secur-
- ity personnel are'not allowed to move about readi-

- .ly when performing this task.

Monotony - Low diversification of daily job activities.~

'

e Monitor the ;;entral cecurity alarm back-up systea (identi-
. cal- to the central security alarm system except that it le
only used during emergencies and when the main system is
inoperable).

Key Fectors
,

Borodom - Since this is only a back-up system the security
person may assume that another security person'

_ will be constantly monitoring the same. sensory in-
puts. For this reason, performing this task has
less importunce associated with it than monitoring
the nain system and also has more boredom associ-
ated with it.

Monotony - Low diversification of daily activities.

e Control entry and exit of naclear facility personnel
(verify employee identification, assist in the distribu-
tion of employee identification badges, conduct search of
physical packagos, conduct metal detector search).

Key Factors (

s Borodom - During time periods other than shift changes this
_

.is a 10% activity level task. Few employees enter
or exi;t tho' nuclear facility except during shift
, change.

A-6
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g Monotony - Performing the 'same activities continuously..,s,
..

<

p Possibility.. JAn irt.te'empl yee, or an intruder posing as an
of Bodily

'

employee. may inflict bodily harm upon the -
J' ' , , . In jury; : security employee or others.
" :" Possibility- ~ An intruder Lmasquerading as an employee may -'

W of Property ~ possess a package that contains explosives.
% Damage-

~

'

Adverse ~ Work /.;May be-stationed inLa'small, isolated area.4
' -

Weather. May be stationed outdoors, susceptibl9 to un-g

Conditions -., , desirable weather e nditions.
-

7 x.
F Control entry and exit of nuclear facility visitors (veri-.e
'

f fy identification of visitor, ascertain purpose of visit,<

. issue appropriate visitor security badge,. conduct metalo o

dsteator search,-conduct search of physical packages,
;

'

notify ~ appropriate employees of visitor's arrival, escort-

-

visitor to' desired location, provide information to visi-
tor, maintain identification badges) .

.m ,

g Key Factors

;g Boredom - During times of few visitors this task will
P' '

entail few job activities.>
.

'
Possibility An unfri 9ndly visitor may inflict bodily harm-

, ,of .. Bodily ' upon the security employee or other persons.
In ju ry -

- ' Possibility An unrriendly visitor may possess a packane
of Property containing explosives.; e

~

- Demage -

,

- . Adverse work / May be stationed'in a small, isolated area.
b" m . Weather May be stationed outdoors, susceptible to
[ag,

- 4 ,

(verify identification

Conditions - undesirable weather' conditions.\,

.c .
y e control' entry 'and exit of vehicles,

m of vehicle and driver, conduct search of vehicle and," physicali Jpackages, -escort non-designated vehicles) .,.

p Key Factors,

i ; ,; e Boredom' - May be long and frequent periods of inactivi-
j'f % [ ty '
:w. 2, .

,

c" Possibility. Driver and/or passenger in vehicle may be un-
y' ~ of Boditly - friendly. Security employee is at a disadvan-..p , m.-nInjury '- tage in that he/she may not 'be able to act

NO quickly and to easily detect the possession of
ir - a weapon by a' person, or persons, in the-
Ey : vehicle' '.

k .,

;g g - ' '

A-7a s _

|rn , s t'

, . , , , _ , , , ~~* --



1 - _ _

'e

Possibility Unfriendly persons in .the vehicle may possess
of Property weapons that will cause damage to property.
Damage -

Adverse Work /. May be stationed in a small, isolated area.
Weather May be required to perform task outdoors, sus-

- Conditions -' ceptible to undesirable weather conditions.

Conduct foot - and/or vehicle patrol of nuclear facility
b e

and grounds for 'che purposes of: identifying possible
security hazards; identifying possible fire hazards; de-
tecting the presence of unauthorized vehicles, packages,
persons; detecting unusual activity;. detecting equipment
in need of repair (e.g. at. arms , - bar ricades , fire extin-

~

guishers); complete writt en report detailing patrol.
Key Factors

Monotony - Perform the same activities continuous ly. May
i perform these activities many times before

ever being called upon to actually detect
something of an unusual nature.

Possibility Bodily injury may be incurred as a result of
of Bodily faulty equipment, unauthorized packages, or

i In jury - .the actions of an intruder.

Possibility Property damage may be incurred as a result of
| of Property faulty equipment,' unauthorized packages, or

Damage - the actions of an intruder.

Adverse Foot patrol may be extensive and strenuous.
Work / Weather Outdoor patrol may be required during undesi-
Conditions - rable weather conditions.

!
Conduct search for unusual objects (e.g., bomb); identify

| e
object; report existence of object; investigate object;
conduct or assist in investigation of how object was
placed in the nuclear facility.

Key Factors

Possibility This element is strongly associated with this
of Bodily' task. Security personnel are attuned to the
In ju ry - fact that an unidentified object may cause

bodily injury to themselves and/or others.'

.

Possibility This element is also very much related to this
of Property- task. An unidentified object may cause pro-

Damage - perty damage.

A-8
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Adverse Task may be performed outdoors in undesirable
Work / Weather. weather.
Conditions -

e Properly react to the identificaticn of something of an
unusual nature (notify central security alarm system
operator, detain intruder, correct fire or safety hazard,
evacuate the area, isolate the area).

Key Factors

Possibility This element is very much associated with this
of Bodily task. Knowledge of the fact that improper ac-
Injury - tion on the part of the security employee may

cause bodily injury to a person or persons
places extreme. pressure on the security em-
playee.

Possibility This factor is strongly related to this task.
of Property Security personnel realize that improper ac-
Damage - tion on their part may result in extensive

property damage.

Adverse This task may have to be performed outside in
Work / Weather undesirable weather.
Conditions -

Initiate security alert and/or initiate , security alerte
procedures (reduce access to specific areas, evacuate and
isolate specific areas, detain intruders).

Key Factors

Possibility Performance of this task may cause bodily harm
of Bodily to security personnel and others. Improper or
Injury - delay.ed action on the part of a security

employee may result in personal injury.

Possibility - During performance of this task, it is
of Property possible that property will be damaged.
Damage -

Adverse This task may have to be performed outside in
- Work / Weather undesirable weather.

i Conditions -

e Perform emergency-medical treatment (attend emergency
medical treatment training sessions; transport sick or
injured persons; identi.fy injuries; determine what, if
any, type of medical care to administer; administer4

appropriate medical' care).

J
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Key Factors

Possibility Administering improper medical care, or impro-
of Bodily perly administering the correct care, can |

'

In ju ry - cause additional harm to the injured person.
Also, additional pressure results from the

su b- iperception that security personnel may be i

ject to legal action as a result of admini-
stering medical treatment. |

Adverse Task may be performed in undesirable weather
Work / Weather and/or emergency (e.g. , sabotage, nuclear
Conditions - equipment breakdown) situations.

review, and evaluate written materials (completee' Prepare,
required daily, weekly, monthly. . . reports).

Key Factors

This is a relatively unchallenging and unin-Boredom - teresting task that requires thoroughness and
attention to detail.

| This task is performed on a regular basis.!- Monotony - Performance of this task, which accounts for a
significant percentage of a security employ-
ee's work day, is very routine.

,

Interact effectively with the public* . (Conduct public
e

education programs, provide information to visitors, rep-
i

reser.t the nuclear facility to the public. )
!

|
Key Factors

Security personnel may frequently have to an-Monotony - swer the same questions asked by different
| visitors. However, the diversification of ac-
| tivities, which results from interacting with
| the public and from performing a task which is
! dissimilar to those normally performed by
!

security personnel, may reduce the. monotony
associated with this task.

i ,

and activities honestly ande Report problems , concerns,
straightforwardly to upper management (determine what in-
formation should be communicated upward, inform superiors
of irregu'.ar behavior of fellow security personnel / peers) .

,

* Ths security _ employee may be the only nuclear facility
employee with whom the public has contact. Public opinion

of the nuclear facility may be influenced by the security
employee's performance and demeanor.

.s
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Possibility Security personnel may perceive that perfor-
of Bodily mance of this task (e.g., reporting incidences
In ju ry - of irregular behavior on the part of fellow

employees) may result in retaliation by said
employee. This retaliation may be in the form
>of personal injury.

e Make rational, effective, and immediate decisions based on
. company policy, previous experience, and individual know-
ledge.

Key Factors

Possibility The results of a bad decision may cause bodily
of Bodily injury to a person or persons.
Injury -

.

Possibility The results of a bad decision may cause' damage
of Property to property.
Damage -

Adverse This task will frequently be performed during
Work / Weather emergency situations. Security personnel must
Conditions - make an almost instantaneous transition from

performing in a routine, standardized situa-
tion to performing in an emergency, possibly
life threatening, situation.

. Hand',e firearms properly. (Competent in the use of fire-
arms, remove firearm from holster only,when necessary.-)

Key Factors

Possibility Misuse of a firearm may result in 1. jury to a
of Bodily person or persons. Additionally, being armed
Injury - may result in an intruder over-reacting, thus

causing possible physical harm to the security
personnel.

e Interact with people of various physical and mental abili-
ties / disabilities.

Key Factors

Possibility Security personnel may interact with persons
of Bodi.ly who possess a tendency to act in a violent
In ju ry - manner. ~

Possibility Security personnel may interact with persons
of Property who have a tendency to act in a violent manner ;

Damage - which may result in damage to nuclear facility ;

property.
*

i

I
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TABLE 2-

Additional Major Job Tasks

Position of Security Supervisor

Maintain inventory of ' supplies and order supplies whene
needed.

Design and conduct security guard training programs (makee
training recommendations, design training programs, deve-
lop training criteria, . determine training needs, determine
training validation and scoring).

Provide performance feedback to subordinates (annual per-e
formance appraisal, informal performance review, couasel
subordinates with performance problems).

Provide guidance to subordinates (assign work activitiese
to subordinates, transmit and interpret company and upper
management policies and guidelines to subordinates, dele-
gate work in accordance with the .needs of subordinates) .

Prepare work schedule for self and subordinates,e

o Prepare, review and evaluate operational reports of total
work group as well as those of subordinates (subordinate's
time application reports, vehicle usage reports, enforce-
ment activities and results achieved by the total work
group).

Maintain group cohesion and motivation among others (ex-e
plain reasons behind decisions and actions, interact in a
fair and consistent fashior. W:.th all subordinates, active-
ly reward good performance by others, show interest in the
performance and development of subordinates).

e Prepare budget for the security department and operate
within the budget.

e Devise, direct, and conduct security vulnerability tests
(conduct simulated intruder attacks, conduct sabotage sim-
ulation, evaluate performance of security personnel during
simulations, implement procedures to improve weaknesses
detected during simulation).

A- 12
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5- SECURITY SUPERVISOR - SECURITY GUARD DISTINCTIONS

5.1 Scope of Responsibility

Security guards are responsible for performance of the acti- (
vities and tasks required of their own position. At certain I

times, however, security guards may be required to perform I

activities that are not routinely necessitated by their spe-
cific position (e.g., emergency activities). In either case,
security guards are responsible for all activities they do
perform, whether these duties are routinely assigned to their
position, or are required by unusual circumstances.

Security supervisors, like security guards, are responsible
for performance of the activities and tasks required of their
own position and for the performance of activities and tasks
required during emergency situations. Unlike security
guards, however, security supervisors have the additional
tasks of coordinating and monitoring the activities and per-
formance of their subordinates.

5.2 Relationship of Responsibility to Performance / Emotion-
al Stability

The additional responsibilities of security supervisors may
reduce the amount of boredom and monctony associated with
their jobs, while at the same time increasing the amount of
perceived stress associated with them. It can be generally
assumed that although the demands of the positions of securi-
ty supervisors and security guards are somewhat different,
these demands will affect the performance / emotional stabili-
ty of both personnel levels. Additionally since the demands
of the two positions differ, stress present on the two jobs,
along with the source of the stress, will also vary.
6. JOB CHARACTERISTICS WHICH MAY AFFECT THE PERFORMANCE /

EMOTIONAL STABILITY OF SECURITY PERSONNEL

Aspects of the security employee position, which are not
classified as job tasks or job activities, may impact upon
the performance / emotional stability of security employees.
Listed below are some of these joh aspects.

e Employee benefits may be low.

e May work extended shifts (i.e., longer than an eight
hour shift).

Fear of the ef fects of exposure to radiation (marriede
employees concerned about the effects on pregnancies).

A-13.
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e Career growth within - dae security department 'is often
limited.

e May be required to work in a small enclosed area
(e.g. , bullet proof cage) for an entire shif t.

e Daily work may be repetitious, not much diversity in-
job activities.

e Job often ranges from extreme boredom (i.e., working ,

night shift) tua job overload situations (i.e., employ- |

ees are both arriving to and leaving the facility).

7. BEHAVIORS'AND BEHAVIORAL PATTERNS ASSOCIATED WITH RISKS
TO NUCLEAR FACILITY SECURITY

.

7.1 Introduction / Explanation

Table 3 presents a lir- of behaviors and behavioral patterns
that would pose ' a risk to the security of a Nuclear Facili-
ty. Any given behavior may vary in terms of five major para-
meters. It is vital that the following five parameters be
considered in the evaluation of a behavior, since dhey

| strongly contribute to the determination of whether a beha-
|

vior is appropriate or inappropriate
frequency - how often the behavior occurs within ae

,

j specified time period.
|

|
e intensity - the degree of strength or severity of the

| behavior.

e duration - the length of time elapsing between the
initiation and the termination of the behavior.

[
e latency - the length of time elapsing between the oc-

currence of stressful stimulus situations and the ap-
<

! pearance of a detrimental impact on the performance /
emotional stability of an employee.

threshold - the employee 's individual level of toler-e
ance to stressful or demanding conditions, which, when

'surpassed, results in the deterioration of perfor-
mance/ emotional stability.

The behaviors shown in Table 3 may occur singularly or in
conjunction with one another. It should be noted, however,
that these behaviors and behavioral patterns are not to be
viewed as.cl.nical syndromes, but as behavioral patterns
which may appear on the job.

A-14
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TABLE 3

Behaviors and Behavioral Patterns Associated

-With Risks to Nuclear Facility Security

A. Behavioral Patterns Indicative of Inability to Appropri-
ately . Respond to Stressful / Crisis Situations

(1) Immediata or Short-Term Reactions to Crisis Situa-
tions

e Responda impulsively with inappropriate actions

e Freezes or becomes incapacitated

e Retreate. from the situation

e Does not promptly or effectively communicate inci-
dent to other personnel who should take remedial
action

e Displays a startled reaction or begins crying

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

e Shows sLgns of physiological reactivity such as
trembling, sweating, dizziness, heart palpitations,
shortness of breath, or fainting spells

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

e Exhibits deteriorating performance

o Develops mood changes

e Exhibits constant worrying

e Becomes hypersensitive to comments of others

e Conplains of subjective feelings of tension

e Complains about pressures at work as well as home,
f ami ly, financial status, etc.

e Exhibits decreased frustration tolerance

e Shows signs of developing substance dependency or
abuse

i

e Appears chronically fatigued

A-15
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e calls in sick frequently.

e Develops psychosomatic symptoms such as hyperten-
sion, gastric ulcers,' migraine headaches,.etc.

B. Behavioral Patterns Indicative of Generalized Emotional i

Instability

( 1) Hostility Toward Authority

e Refuses to follow orders

e Exhibits screaming, obscenities, violence, argu-
ments, or temper tantrums when questioned by
superiors

e Shows arrogant and critical attitude toward company

e Violates standard operating procedures

e Does not follow appropriate chain of command

e Refuses to accept help from others

e Refuses to adhere to safety precautions

e Becomes easily agitated

(2) Illegal and Antisocial Behaviors

e Steals from organization

e Vandalizes facilities

e Engages in sabotage

e Provides inaccurate information to co-workers and
superiors

( 3) Irresponsibility

e Is careless in performing duties

e Is frequently tardy or absent'

e Appears unconcerned with disciplinary measures

e Does not complete assignments

e Plays pranks on others on the job

e Chooses easiest or most apparent alternative

A-16
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e Conducts personal business while on-duty<

e . Acts impulsively
1

(4) Dependent Behavioral Patterns

e Is overly fearful of radiation exposure when no
~

real danger is present

e Is unable to make own decisions and needs expli. cit
instructions

e Shows signs of extreme ' timidity on the job

e Denies mistakes whenever possible, and makes ex-
cuses for proven mistakes

e Exhibits, excessive need for approval

(5) Interpersonal Skill Deficiencies

e Shows lack of proper assertion

'

e Tends toward social isolation or withdrawal

e Is unable to effectively engage in casual or formal
conversation

e Is unable to effectively transmit necessary infor- i

mation

e Stutters when trying to speak to others

(6) Deficiencies in Vigilance

e Displays low boredem tolerance

e Sleeps on the job

i e Tries to create excitement

e Is inattentive to job duties

(7) Emotional and Thought Disturbances

e Shows no emotion at all

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

,

e Has insomnia

e Develops change in appetite
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e Appears disoriented in time and space
'

e Is quite forgetful and has memory lapses
,

e Displays recurrent mood swings, from severe
depression to extreme euphoria

e Displays lack of attention to personal appearance

o Exhibits excessive suspiciousness ,

l

e Expresses-sensory hallucinations

e Displays difficulty in comprehending and
responding-to questions

e Creates and uses mesningless words or phrases

e Displays emotional' responses which are
inappropriate to the situation

e Exhibits delayed reaction time
,

e Displays decline in intellectual functioning
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APPENDIX B

MEMBERS OF STANDARD INSTRUMENT CRITERIA DEVELOPMENT
PANEL MEETING

This Appendix lists the names, titles, and affiliations of
the individuals who participated in our Standard Instrument
Criteria Development Panel Meeting. This panel ~ convened at
Assessment Designs, _ Incorporated in Orlando, Florida, on
August 22, 1980. The input collected at this meeting was
incorporated into the standards for instrument adherence
presented in Section 7.

,

The panel members in attendance included the following
individuals:

e Cabot Jaffee, Ph . D . , Co-Chairperson
President, Assessment Designs, Inc.

e 'Fredric Frank, Ph.D., Co-Chairperson
Vice-President, Assessment Designs, Inc.

e Robert Cohen, M.S.
Professional Services Coordinator, Assessment
De signs , Inc.

e Sandra Davis, Ph.D.
Consulting Psychologist, Personnel Decisions, Inc.

e Sidney Lecker, M.D.
President, Corporate. Stress Control Services, Inc.

e Barbara Lindley, M.S.
Professional Services Coordinator, Assessment
Designs, Inc.

e David Lykken, Ph . D .
Professor of Psychology and Psychiatry, University
of Minnesota

e Richard McGee, Ph.D.
Chief, Health Counseling and Rehabilitation Staff,
Division of Medical Services, Tennessee Valley
Authority

e Mike Rind, Esq.
Senior Attorney, Legal Department, Baltimore Gas
and Electric Co.

e Morris Roseman, Ph.D.
Private Practice and Consulting Psychologist
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APPENDIX C

RELEVANT RESEARCH STUDIES *

1.- INTRODUCTION
'

Previous research studies have investigated the personali - '

ties and performance of personne1 ~ employed in stressful oc-
'cupations. These studies are particularly relevant to the
selection of nuclear facility eecurity personnel in that
they are concerned with personnel employed in stressful
positions. The following three sub-sections will review
.these research studies -and will describe their relevance to
nuclear facility security personnel selection.

2. AIR TRAFFIC CONTROLLERS

The position of air traffic controller (ATC), as with that
of security personnel, has-traditionally been considered a
stressful . occupation ( Refs . 1, 2, 3, and 4). In addition,
the two positions both require the analysis and reaction to
information received from a control panel. ATC's receive
information regarding the arrival and departure of specific -
aircrafts, while security guards receive information
regarding the security of a nuclear power facility, e.g.,
the presence of intruders. The manner in which ATC and
security personnel react, i.e., their resultant decisions
and actions, can affect the safety of many individuals.

2;l Physiology of Air Traffic Controllers

Dougherty ( Ref. 5) reported the results of a two-year study
on the physiological health of FAA employees, all of whom
were located in the southwest region of the United States.
The purpose of this study was to compare the health of air
traffic controller specialists (ATCS) employees with that of
non-ATCS employees and to compare the health of more exper-
ienced ATCS employees (journeymer.) with that of non-ATCS
employees. These results indicate that, as measured physio-
logically, journeymen ATCS employees and non-journeymen ATCS
employees were experiencing more stress than non-ATCS em-
.ployees. This is in agreement with previous studies which
have shown significantly higher rates of stress-related
symptoms in ATCS at certain experience levels and in com-
parison with non-ATCS employees (Refs. 1 and'2).

- The relevance of this study to nuclear facility security
personnel is that it shows that employees who are contin-
uously involved in stressful situations show a higher rate

lof physiological abnormalities than employees who are not.
In this respect, it should be noted that security personnel,
unlike'ATCS employees, may not experience continuous high
levels of on-the-job stress. Intruders do not arrive at the
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' nuclear facility every hour on the hour. They may, however, i

experience continuous-boredom and monotony, which in turn
may be stressful.

-2. 2 Personality of Air Traffic Controllers

Karson and'O' Dell-(Ref. 3) examined the personality make-up, j

as measured by Form A of the Sixteen Personality Factor
-Questionnaire (16PP),.of 11,047 persons employed as air
-traffic controllers ( ATC) and 9,886 persons applying for
that job. Comparisons were- made between the ATC employees ,
the ATC applicants, and a sample of the general population'
(sample size = 1,127).

In general, the findings of this study were that the person-
allties of ATC employees and ATC applicants were generally
similar to the general public. However, specific differ-
ences in the personality make-up of ATC employees and the
general public did emerge.

The relevance of this study to nuclear facility security
personnel"is that slight differences did exist.in the per-
sonality make-up of ATCs, traditionally considered a etress-
ful occupation, and the general public.'

2.3 Personality of Air Traffic Controllers and Its Relation
'to Job Performance

Karson ( Re f . 6) . conducted a' research study investigating the
relationship between the personality make-up of air traffic
radar controllers, as measured by the 16PF, Form A, and the
performance of the controllers, as measured by their- peers
and supervisors. The supervisors rated the controllers on
elements such as judgment, cooperation, understanding, tech-
nical competence, and emotional stability. The sample of
controllers consisted of 568 individuals employed at four
air route traffic control centers.

The results of the study were:

1) higher performance ratings were significantly asso-
ciated with lower warmth, lower anxiety, higher
obsessive-compulsivity, and higher emotional sensi-
tivity and ego strength scores;

2) the reliabil'ity of the criteria used was not demon-
strated and it was concluded that they were subjec-
'tive, unreliable, and invalid.

The relevance of this study to nuclear facility security
personnel selection is -that it reinforces the idea that re-
liable, valid criteria by which to validate the results of
measurement' instruments must be identified.
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3. ~ AIR FORCE PILOTS - PHYSIOLOGICAL STRESS IN SIMULATION

LThe job ofujet~ pilot is a-stressful one. Pilots must make
~

; instantaneous decisions during emergency situations. For
this reason, the Air Force has been' concerned with training

|
' pilots on how to react during stressful-situations.

~

.

|

.To accomplish this, the Air Force uses simulation training.
That'isi-pilots _are trained on a simulator that closely re-

|
sembles the cockpit of an actual jet. The simulator and the

j surrounding environment 'are constructed in such a way that
the trainees actually experience the total flight situa-!

tion. The trainees sit in the simulated cockpit and perform
flight: maneuvers through simulated mission scenarios (e.g.,
a flight over mountainous terrain, a bombing mission).
This, in turn, has evoked the question of whether simulation
training can actually induce stress in' pilot trainees. This
question stems from the idea _that the secure environment of
the training simulator reduces the amount of stress asso-
ciated with the training. To answer this question, the Air
Force has conducted research measuring the amount of stress
experienced by the trainees. One experimental study,
Krahenbuhl (Ref. 7) found that pilot training was extremely
-stressful to trainees.

A study by Krahenbuhl-(hef. 8) was designed to investigate
whether both a simulator and an aircraft can invoke a stress
response when both devices are used to present the same mis-
sion scenario. The authors also' investigated whether previ-

L
ous airborne flight experience altered one's stresa response
during simulation and whether previous simulation experience
altered one's stress response during airborne flight.
- Stress was measured physiologically, that is, stress was
assessed through a urinalysis, which is believed to be a
quantifiable physiological expression of the general stress
response as experienced by the individual-(Ref. 9). The
stressful situations were a power-on stall, spin prevention,
and spin recovery. The subjects, 20. United States Air Force
pilot training volunteers, experienced stressful' situations
in both the actual aircraft and the training simulator.

The relevance of this study to the selection of nuclear
facility security personnel is that this study showed that
physiological responses of stress can be induced through the
use of a simulation. In commenting on this, Krahenbuhl, et
al. (Ref. 8) stated that the stress response was due to the
realism of the simulator and/or the scenario used in the
experiment, since less realistic simulators have failed to
evoke a stress response. Another relevant finding was that

-exposure to realistic simulation prior to actual experience
alters the physiological stress responso of the individual.
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4. -LAW ENFORCEMENT PERSONNEL

The relevance of investigating the research on law enforce-
ment personnel, as related.to nuclear facility personnel
selection, is that research has shown-that emotional
stability is a crucial factor in determining the probability
of success in law enforcement personnel (Ref. 10). Police
are frequently engaged in stressful, oftentimes, life-
threatening situations. The manner in which they respond to
these situations could affect the safety of themselves and
others.

A thorough review of the police selection literature con-
ducted by Spielberger, et al. (Ref. 11) fo rms the basis for
this review.

41 Biographical Data and Weighted Application Blanks

Traditionally, law enforcement agencies have set minimum
height and weight requirements for selection of job appli-
cants (Ref. 11). However, research which has examined the
validity of these requirements for predicting success on

,

the' job have reported inconclusive and/or equivocal results
(Refs. 12, 13, 14, 15, and 16). The courts have also
contributed to the ambiguity associated with using height
and weight as selection predictors. That is, cases such as
Castio et al. v. Beecher et al., Hail v. White, and Smith
v. Trogran have upheld the use of minimum size standards,
whereas Hardy v. Stampf and Smith v. City of East Clevelandi

i have found such hiring practices to be unjustifiable (Ref.
17). Spielberger, et al. (Ref. 11) reviewed the research on

,

the validity of selecting police personnel using biograph-!

ical variables (Refs. 18, 19, 20, and 21), and concluded
that of all the predictors investigated only previous
military experience appeared to predict the performance of
police officers in a' reasonably consistent manner.

4.2 Personality Measures
i

Research studies on police selection have been conducted
which investigated the use of personality measures such as
.the Minnesota Multiphasic Personality Inventory (MMPI)
(Refs. 17, 22, 23, 24, 25,'and 26),the California Psycho-
logical Inventory (CPI) (Ref. 27), and Eysenck Personality
Inventory (EPI) (Ref. 28). Spielberger, et al. (Ref. 11)
stated that in most of the concurrent criterion-related
validity' studies in which the MMPI, CPI, and EPI were ex-
amined, the personality profilee of successful police offi-
cers were not different from those of the general popula-
tion.

C-4



4. 3 - Situational Simulations

Spielberger, et al. (Ref. 11) stated that.the research
studies on the' validity and contribution of' situational sim-
ulationa'to the prediction of job-related behaviors of po-
lice officers (Refs. 30, 31, 32, 33, 34, and 35) have shown
promising results.

4.4 Law Enforcemen?,Research: Summary

The relevance of the law enforcement research studies to
nuclear facility security personnel selection is indirect in
that these_ studies did not investigate the selection of po-
lice officers based on their_ emotional stability, per se.

-In examining whether a selection instrument is a valid pre-
dictor, consideration must also be given to whether the
criteria being used are valid. In this respect, the police
officer studies must be investigated to discover whether the
criteria used to differentiate successful from unsuccessful
Performance are acceptable. Kent and Eisenberg (Ref. 36)
reviewed ten years of research on police selection and con-
cluded that a basic reason that a useful and valid selection
procedure has-not yet been developed is that good criterion
measures have not been identified.

5. RELEVANT RESEARCH - SUMMARY

The most striking conclusion to be reached regarding the
relevance of this previous research to the selection of
nuclear facility security personnel is that few of the above
studies were specifically concerned with predicting the emo-
tional stability, or the stress tolerance of the partici-
pants. Two reasons for this are:

1) Researchers have not been able to develop instru-
ments which are reliable and valid predictors of
emotional stability, as it relates to on-the-job
performance.

2) Even more critical is that criterion measures of
emotional instability on the job have not been iden-
tified. That is, criteria for measuring emotionally
unstable performance have not yet been adequately
developed.
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* APPENDIX D
f<

DEFINITION OF TERMS *

i
*

,

~1. CONCURRENT VALIDITY - a type of criterion-related valid-,.

ity. Concurrenc validity'is computed by correlat- i

ing results on the predictor with results on the,

criterion for a. group of individuals who are pres-,
'

ently~on1the job. These criterion measures are
collected at the same. time or so close in time.such
that'one can not assume'that changes in conditions,
or subjects have occurred-(Ref. 1).

2i CONTENT VALIDITY - a qualitative statement based on the
judgments'of various experts, regarding the simi-

. larity between the content of tdue predictor and the -
! content of the position being- tested for.

3. PREDICTIVE VALIDITY - a type of criterion-related valid-
ity. Persons' measures on a predictor are corre-

'

.

lated with the same persons' measures on the cri-
terion, but a period of time elapses bet' een the* w

: collection of these two measures. During this
| period of time some identifiable, interviewing

event occurs, such as the persons acquirin,g ex-
perience on the job (Ref. 1).,.

'

4.- VALIDITY - the degree to which a predictor measures-what
it is intended to measure or achieves its purpose.,.

i

i S. RELIABILITY - consistent or dependable; repeatable;
j| refers to the accuracy or consistency of measure-
; ment and-to whether a sat of. measures obtained can-

be replicated. It is - quantitatively computed using4

!- correlation (Ref. 2).
:
i 6. TEST-RETEST RELIABILITY - a correlation between persons' '

!

scores-on a test administered at one point in time
i and those same persons' scores on the same test ad-
; ministered at another point in time.

7. EQUIVALENT FORMS RELIABILITY - a correlation between
| persons' scores on one measurement instrument and
+

those same persons' scores on 4 siallar, but dif-
ferent instrument.,

,

8. INTERNAL-CONSISTENCY RELIABILITY -. a correlation be-
' tween two parts of the same measurement'instru-4

ment. This is accomplished by dividing one in-
strument into two or more equivalent parts.'

i
!

|

<

|
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9.. INTER-RATER RELIABILITY - a measure of the extent to l

which two or more people evaluating the same be-
haviors are in agreement with one another. It is
computed by correlating the evaluation scores of _- e

various evaluators. .,

10. STANDARD ERROR OF MEASUREMENT - The standard error of 1

measurement, which is derived from the reliability,
~

1

is used to provide an estimate of how accurate an
'

individual's test score is. With a low standard
error of measurement, considerable confidence can
be placed in the accuracy of a test score, and the
interval necessary for spanning the actual score
will be quite small ( Re f . 3). This interval, or
range, is actually a zone of inaccuracy. p

11. CRITERION-RELATED VALIDITY - A quantitative method of
measuring how well performance on c measurement
instrument predicts performance on the job. -It is
computed by correlating persons' scores on a pre-
dictor with their scores on a criterion measure.

12. CONSTRUCT VALIDITY - a measure of whether the predictor
actually measures the constructs it is purported to
meacure. With construct validity, the unobservable
constructs measured by the predictor must be in-
ferred from observed behavior. Construct validity
is qualitatively determined by obtaining the judg-
ments of experts and quantitatively determined by
computing convergent and discriminant validities
(Ref. 3).

13. CONVERGENT VALIDITY - a quantitative method of computing
construct validity. It is computed by correlating
the results of various predictors which measure the
same construct. A high correlation indicates high
construct validity (Ref. 4).

'

DISCRIMINANT VALIDITY - a quantitative method of com-14.
t

puting construct validity. It is computed by cor-
relating the results of predictors which measure
different constructs. A low correlation indicates .

high construct validity (Ref. 4).

15. PREDICTOR - a measurement instrument which is being used
to predict a person's future behavior or perfor-
mance.

16. CRITERION - a measure of the behavior or performance
'

that one is attempting to predict (e.g., percor-
mance on the job).
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PREDICTIVEVAbIb1TY-atypeofcritorion-relatedvalid-17.
ity, in which a period ofJ'-ime elapses between the.

-

collect {ornof measures on 'the measurement instru--

.' me'ni an'd on the criterion. ' During this period of
;

'

time somathing discernible happens, such as train-
., - (Ing ctr |the acquisition of experience .(Ref. 1).

18. - BASE RATE th4 proportion of employees currently em-
pl,oyed who 'are successful;.g , -

'

19 . ' SELECTIrlM RATIO'- tho proportion of persons selected
f iosc who apply.p ., _

.

20. COST Ob AN ERRONEOUS ACCEPTANCE - the cost-associated
.

with eglecting aniapplicant for a poaition who sub-.

0
- -~ _sequently proves to be unsuccessful. This includes.

such costs as recruiting,-training, and salary paid
- 2 .= - to' the employee.,

*

1,- 21. COST OF AN ERRONEOUS REJECTION - the ~ cost associated'

with refusing employment to an applicant who would
have been a successful employee., , -

, -

22. COST OF THE MEASUREMENT INSTRUMENT. - the total cost of
developing, administsring, and maintaining the in-
strument.
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APPENDIX E

SAMPLE FORM FOR DOCUMENTATION OF
NUCLEAR PERSONNEL SELECTION PROCEDURE RESULTS

_.



.

i

|
,

APPLICANT SELECTION PRODCEDURE RESULTS

I. Introduction

The purpose of this form is for documentation of selec-
tion procedure results obtained by the profr ssional ad-
ministrator/ evaluator. Its sole purpose is to forward,

relevant information regarding on-the-job indices of emo-
i tional instability back to the individual responsible for
i the hiring process pertaining to the applicant herein.

. It is stressed that this information is confidential in
nature. Prior to administration of any selection instru-
ments, the applicant must sign an informed consent form
indicating that he/she agrees to have the results of the
evaluation process forwarded back to the hiring indivi-
duals. Subsequent to this, it becomes the responsibility
of the hiring personnel to maintain these data in confi-
dential files. If release of information to other indi-
viduals is desired at a later date, the applicant must
sign a new consent form which lists the new recipients.

The attached information indicates that the applicant has
signed an informed consent form for release of interpret-
ed data to hiring personnel. This consent form, as well
as test materials, cre to be retained by the profession-
al.

1
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II. . Information ~ Regardirpq Position Desired by Applicant

A. Name of Organization:

B. Specific Title of Positions j

1. Section/ Unit:

2. Department:

3. Degree of' Access to Vital or Protected Areas
Associated with '.he Position:

4. Critical Job Pasponsibilities (List or attach
copy of job description):

,

4

| !
1

I

t
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,

.

C. Is Applicant Currently Employed in this Facility?
Ye s : No:

,

|

| If "yes", indicate current position:

III: . , Instruments Administered
i

In accordance with recommendations relating to the
specific position in question, the following instruments
were administered to the applicant in the sequence-

indicated:
.

Instrument Administrator Date of Administration

1)'

2)_

.f 3)
' 4)

I IV. Combined Results of Selection Instruments

A) Instructions: The results to be presented are
phrased in behavioral terms that are predictive of
overt actions indicative of emotional instability.
Only those behaviors detected v/hich might pose a risk
to the safe operation of the nuclear facility are
included here. These include behavioral tendencies
indicative of overall risks, as well as relevant
behaviors with regard to the Critical Job
Responsibilities previously outlined for this
specific' position.

B) Specific Results (Attach extra pages as needed) '
,

!

i

I
,
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. .

V. Recommendations to Hiring Personnel

Based on' the preceding Results section, and in accordance
with the nature of the specific demands of the position
for which application was made, the following decision is
recommended based on the relative emotional stability of
the applicant:

l-
1) Unconditional Acceptance

2) Conditional Acceptance *
|

3) Rejection (with opportunity
for reevalaution
at a later date).

( 4) Evaluation by another
profe s siutal* *

| (Date of Recommendations) (Signature)
Full name of professional

i. examiner including any
I pertinent degrees or

| ce rtifications .

|

|
|

l'

!'

.

i
!

i * If an applicant is recommended for conditional acceptance,
| this means that the individual appears to be generally
| emotionally stable, however the applicant should be closely

observed for specific behavioral tendencies noted (outlined
,

on an attached page) which might pose risks and could not|
! be definitively detected by this evaluation.

**The professional examiner recommends evaluation by a second
professional due to inconclusive - results of the initial
evaluation.
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SAMPLE FORMS FOR DOCUMENTATION OF NRC
AND USER ORGANIZATIONS FOR IMPLEMENTATION OF STANDARDS
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FORM As INITIAL DOCUMENTATION OF
ORGANIZATIONAL IMPLEMENTATION OF STANDARDS

.

Name of Organization Date of Submission 't[o NRC

Position Title to Be Evaluated

The purpose of this form is to provide the Nuclear Regulatory
Commission with written documentation of the above named
organization's intent to comply with the SRC's recommended
Standards and Selection Procedures for Nuclear Facility Personnel
Se lection . Thus, this organization will use combinations of the
following measurement instruments in accordance with the
recommendations made by the NRC for the designated positions
(please place a checkmark next to instruments to be used).

1. Minnesota Multiphasic Personality Inventory (MMPI)

2. Sixteen Personality Factor Questionnaire (16PF)

3. The Clinical Interview

4. Situational Simulations

This organization plans to utilize internal externale
(check one) professionals to administer and interpret instru-
ment results

This organization plans to implement these selection proce-e
dures by the following date:

Any possible exceptions to the recommended procedures which per-
tain to specific positions, as well as any questions / problems re-
garding implementation, are indicated on the attached page(s) .

(Signature of Authorized Representative )
Date Signed Full Name

Position within the organization

I '
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FORM B REQUEST FOR REVIEW OF ALTERNATIVE SELECTION
PROCEDURES DESIRED FOR USE BY ORGANIZATION

Name of _ Organization Date of Submission to NRC
1

Position Title (s) to Be Evaluated

The purpose of this form is to document adherence to standards
for selection instruments prescribed by the Nuclear Regulatory
Commission, utilizing specific instruments different than those
recommended by the Nuclear Regulatory Commission.

I. 'Due selection procedures desired for use by this organization
'

include administration of the following instruments:

(1)

(2)

(3) '

(4)

(3)

If_the procedures desired for use are planned to varye
according to position, pages chould be attached indicating
which procedures apply to which positions (or categories of
positions) along with accompanying justification for these
variations. ,

e- For each instrument listed.above, a separate justification
statement (including relevant references) applying to each of

' the - following ' standards should be included on this form (see
Part II). Attach extra pages as necessary.

1

II. Instrument:

Manufacturer

Recommended NRC Instrument for Which this
is a Substitution

-(l) Reliability l'
<

;

! -

.

'
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(2) Validity:

(3) Compliance with Legal Issues, Labor Relations, and
Uniform Guidelines on Employee Selection procedures:

(4) Personal Effects on Applicants:

;

.

,

(5) Susceptibility to Faking4

!

:

(6) Reevaluation Considerations

,

,

III. It is understood by the user organization and instrument man-
ufacurer(s) that the use of the instruments advocated here,

must conform to the standards which are universally applica-

s
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ble te all selection instruments, as well as the selection
procedures as a whole.*

The user organization, upon submitting this request, will wait
for a written reply from the NRC regarding the acceptability of
the proposed instrument (s). It is understood that this reply may
indicate any areas of deficiency where further justification /:

documentation is necessary.'

!

i

|
t

(Signature of Authorized Representative)!

Date Signed Full Name
j Position within the organization'

:

.

.

!

|

|
,

Re fer to Section 7. 3 of this document for the discussion of*

these standards.
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MEA 0RANDUM FOR: Distribution List -

FROM: Frank P. Gillespie, Chief
-

Safeguards Branch
Office of Nuclear Regulatory Research

SUBJECT: NUREG/CR-2075 - STANDARDS FOR PSYCHOLOGICAL
ASSESSMENT OF NUCLEAR FACILITY PERSONNEL

4

The Office of Nuclear Regulatory Research has recently published the;

subject document. Infonnation from this report has been included in ai

i proposed Regulatory Guide in support of the proposed rule " Power Reactor
i Access Authorization Rule." In order to assist us at an early stage in

assessing the need for a Guide and provide for the earliest possible
evaluation of comments, you have been supplied with a copy of the report.
If you have any questions, comments, or suggestions after you review the

i report, please forward them to this Office for consideration.

Any suggestions or opinions you have concerning the need for additional
guidance in the application of Safeguards requirements would also be
welcome.

,

"fA0 R,a,

Frank P. Gillespie, Chief
Safeguards Branch'

Office of Nuclear Regulatory Research

Enclosure:
NUREG/CR-2075
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