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Foreword

The Proceedings of the 34th Annual Conference of the Military Testing Association document
the presentations given during the Conference paper and panel sessions. The papers present a broad
range of topics by contributors from the military, private industry, and the educationa
communities. It should be noted that the papers reflect the opinions of the authors and do not
necessarily reflect the official policy of any military service, institution, or government.
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Self Assessment and Human Learning Skills
By

George F. Fullerton and Darwin P. Hunt, Ph.D.
Human Performance Enhancement,Inc.

ABSTRACT

Human seif assessment related to human learning, testing and performance has been
the subject of over a decade of research by Dr. Darwin P. Hunt. The results of this research
program clearly identified self assessment as an important factor in the processes by which
one acquires and uses knowledge.

It was recognized, early on, that in today’s environment of high technology, that the
speed and accuracy of a person’s responses, when interfacing with highly complex systems
and machinery, is key. The skill of the human operator can make the difference between
success or failure.

A unique system of testing that provides a quantitative and qualitative measurement of
a person’s usable knowiedge is desribed in detail. The testing system identifies accurately
the well informed, uninformed, and the misinformed. The system, known as the Self
Assessment Computer Assisted Test (SACAT) and SACAT-San (a paper-and-pencil version),
developed by Human Performance Enhanciment, Inc. provides an improved basis for the
measurement of the effectiveness of the training program.

SELE ASSESSMENT TECHNOLOGY

SACAT and SACAT Scan were developed using as it’s basis the standard and
commonly used muitiple choice test. The multiple choice test simply requires the person to
select an answer from among a list of alternative answers.

The multiple choice test has many advantages which include ease and objectivity of
scoring, the ability to measure simple and complex objectives in most subject areas at most
levels of knowledge, the ability to sample domains of knowledge, the ability to determine
whether specified objectives regarding learning have been reached, reliability and
economy/efficiency. For those reasons it is expected that the mulitiple choice tests will be
used more and more often.

However, the usual multiple choice test has some limitations and disadvantages,
which are unacceptable in some cases, such as (1) it emphasizes the recognition of the
correct answer rather than recall and (2) it provides a single measure - a percent correct
score - of the person’s knowledge on the topics of the test. The emphasis on recognition
encourages the test taker to guess at answers with no particular conviction that their answers
are correct. Such unsure responses do not represent the kind of judgement that govern
everyday decisions and actions. Also guessing allows the test taker to get some answers
correct by chance, which inflates the percent correct score.

The knowiedge of a person has many more characteristics than is represented by the
percent correct score. The Self Assessment (SA) Test incorporates the idea that there are
various degrees to which a person knows something. By allowing test takers to indicate their
doubt or certainty about correctness of their answers the SA Test provides a more
comprehensive assessment (Figure 1).
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Figure 1. The Multiple Choice Self Assessment Test answer sheet
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The test taker indicates on a carefully designed logarithmic five-point scale, how sure
he or she is that the selected answer is correct. This helps to remove the limitations of the
usual multiple choice test. Self assessment adds a new dimension which measures the
person’s “usable knowledge” - that knowledge about which the person is sufficiently sure, so
that it will be used to make decisions and to take correct and timely actions.
If you will, image this—— o

"Help! Help! Waming light No. 6 just came on."”

“Doesn’t that mean that the input valve on line 6 is stuck in the open position -
and we need to divert the flow just prior to the input junction”.

"Are you sure? I thought waming light 6 meant that we must close the output
valve on line 6".

"Gee! Where is the operating manual”.

If this activity took place in the control room of a nuclear power system, or in a high
pressure steam plant, the delay in taking correct and timely action could be catastrophic.

People involved in personnel training must often ponder over the effectiveness of their
efforts to avoid situations such as depicted here. How can we be sure that the trainee(s) are
in fact understanding what is being taught, and will respond correctly under operational
conditions. Self Assessment Testing can give you a leg-up on the answer to that question.

Some might say that interpretation of the facial expressions etc. gives an indication of
the classes understanding of the material being presented. However, I believe that you will,
in most cases, be inaccurate in these observations, and the test results will confirm it.

The unique and important feature of the Self Assessment Test is its ability to detect
and identify topics which 4 person is misinformed. By misinformed we mean that the person
is sure of some knowledge or belief which, in fact, is incorrect. The detection of
misinformation is of special importance in certification and licensing because the examinee
may make decisions and take actions based upon such strongly believed, but erroneous,
knowledge.

In the usual multiple choice test if the answer is wrong, there is no way to measure
the person strongly believes that it is correct. Thus, there is no way to distinguish between a
person who is misinformed and a person who is simply uninformed. However, in the Self
Assessment Test, those people who exhibit excessive confidence about an item of knowledge
which is wrong, are identified in the computer analysis of their response.

THE SELF ASSESSMENT SCORE

Now that we understand the SA testing method, how do we assess the resulting
scores? Since the SA score, like the percent correct score, is based on the 0 to 100 scale. one
might treat them in like manner. Remember that the SA scale is logarithmic, where points
are gained or lost based on the level of confidence indicated, aot on a one for one basis such
as in the percent correct score, if a 75 percent correct score is a 'C’ or average test score, an
SA score of 75 percent indicates that the person is somewhat knowledgeable on the topics of
the test, and they are somewhat accurate in assessing their own knowledge. Both scores may
be considered a passing grade for a course. However, if the person were being trained to be
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knowledgeable in complex systems and be expected to react in a timely manner to
contingency situations, it is unlikely that person is quzalified. Therefore, acceptable scores
should be established based on the complexity of the training required.

The SACAT testing method provides scores for the classes as well as individuals.
Therefore, it is capable of providing a measurement of the effectiveness of the course being
taught.

- It is important to understand that a student or trainee who scores well in the percent
correct, but average in SA, that person is assessing themselves {00 low which indicates that
they would fail to take activities and tasks which they, in fact, could perform; which means
that they do not reach their full potential. On the other hand, if a person assesses themselves
too high, then they tend to take on tasks which produce failures and errors (perhaps with
serious consequences); they lack the knowledge they thought they possessed.

As students and trainees learn, by assessing their knowledge, they will also learn to
adjust their study habits. They will begin to acknowledge what they know and don’t know.
In doing so they will gain confidence in the knowledge they possess, resulting in changes in
attitude about the leaming process.

SA Testing Computer Analysis provides access to a variety of information. Perhaps
of the most use to the trainer is the Instructor’s summary (Table 1) which includes a list of
the specific test items about which the students or trainees are:

a. Misinformed, i.e., those test items (3-10%) about which many of the students or
trainees were sure that their answer was correct, but it was wrong. These topics
must be addressed specifically to dispel their beliefs.

b. Uninformed, i.e., those items on which many answers of the students or trainees
were wrong.

The computer analysis also provides a complete analysis of questions, and if requested
by the instructor, results of an individual. The latter is useful in formative evaluation
between the instructor and the student or trainee.

All of these analyses are available in the time it takes to scan the answer sheet and
have the computer derive the resuits and print them out (10 to 15 minutes max.). Immediate
feedback is important to the student or trainee as well as the instructor.

The benefits of Self Assessment Testing as we perceive them at this time are:

@ Obtain a more comprehensive measure of a person’s usable knowledge.
® Detect areas of knowledge in which a person is misinformed.
® Identify test items which may be misleadingly constructed.

® Encourage more effective study.
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INSTRUCTOR’S SUMMARY OF TEST RESULTS

TEST: Psychol 201 Pretest INST: D.P.Munt DATE: 1 Aug 1990
OVERALL

A perfect score is @ 100X Correct and a 100X Self Assessment (SA) Score. On this test : (a) the 75X
CORRECT indicates that the test takers are somswhat knowledgesbie on the topics of the test and (b) the
75X SA Score indicates that they are somewhat sccurate in sssessing their own knowledge.

The 46X SURE-and_CORRECT answers for the group indicetes s somewhat low amount of usable knowledge. Of
the correct answers, the test takers were sure of 81X of them, which indicates that they sre inaccurate
in the identification of the correct knowledge which they do possess.

TEST QUESTIONS RECOMMENDED FOR REVIEW

2. MISINFORMED. On 5% of their answers, the tes? takers were SURE that their answers wers correct, but
they were WRONG. This indicates that they possess & low amount of misinformation about the topics of the
test. Test items which stand out because they have a relatively high percentage of SURE-but-WRONG snswers
are listed below.

Question Percent Correct Most frequently chose Number
Angwer Sure-byt-Wrong Answer
1 1 [ [
6 10 [} c
7 13 ] c
3 10 A ]
28 3 A c

b. UNINFORMED. Questions which were answered correctly by ferer than 50X of the test takers are listed
below.

Question Correct Question Correct Question Correct Question Correct
Nurber Answer N%g; Angwer Number Angwer _m._nggr Answer
3 [}] 2 D 40 1) 4
1 c 29 A 41 c 51 B
13 [+] 30 0 43 A 53 A
15 1] 3 ] &b A 55 A
16 B 32 4 &5 0 56 c
22 c 33 8 46 [} 57 B
26 D 38 c 47 A 58 c

TEST TAKERS WHO ARE ACCURATE [N SELF ASSESSMENTS

The test takers listed below were especially accurate in the self assessments of their own answers. They
could be rewarded by, say, adding 3 percentage points to their X Correct Score.

1D _Nymbec 1D Number IR Nymber
....58532 .ea 99938 oe s 26779
....58580 veoo 12664 .. .58529
ee. 52515 eos 6h576 0058558

Table 1. A summary of the test results which identifies for the instructor the test items about
which the students are misinformed and uninformed.

® Make people aware of self assessment as an important part of their performance.
® Provide practice with feedback in making self assessments.

® Enhance learning.




©® Make testing a learning experience.

© Make testing and learning more satisfying and enjoyable.

SACAT or SACAT Scan can be incorporated into your program without redesign of
the program or disruption in the methods employed.

SACAT

SACAT Scan

An IBM or compatible computer with word processing
capability.

A printer, if printouts are required.

SACAT Software Package.

Users Guide.

An NCS OPSCAN-5 Optical Dual Head Scanner and Scan Tools
Software Package (Being adapted for Scantron Model 8400).

An IBM or compatible computer with word

processing capability.

A printer.

SACAT Scan Software Package.

Users Guide.

Multiple Choice Self Assessment Answer Sheets.

For copies of this article send request to either of the authors at: HPE, Inc., 345 North Water Street,
Las Cruces, NM 88001; Tel: (505) 524-4588 or FAX (505) 646-6218.
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How Personnel Testing is Adapting

to a Changing Air Force

Ms Tina 8. Siebell
Alr Yorce Military Personnel Center

Abstract

The Air Porce relies heavily on personnel testing as a method
of selecting, promoting, and identifying individuals with the
necessary aptitudes, skills, and abilities to perform well. This
function has become increasingly more important as the force
undergoes changes and draws down--it is imperative to make the best
possible personnel decisions in support of mission accomplishment.

The purpose of this paper 4is to examine the changes taking
place in Air PForce personnel testing to accommodate this new
environment. To partially compensate for the diminished numbers of
personnel, we are taking every opportunity to increase efficiency
across-the~board by revising procedures, consolidating functions,
and realigning responsibilities. Integrating new technology is a
key slement in this process.

Current Organization

The Personnel Testing Section is part of the Air Force Military Personnel
Center (AFMPC) at Randolph Air Force Base (AFB), Texas, the operational hub
for the AF military personnel system. Currently, the Personnel Testing Section
is in the Pield Activities Division of the Personnel Operations Directorate.
The Section is responsible for oversight of 600 test control officers (TCOs)
who administer 700 different tests to more than 275,000 personnel annually.
These tests fall into three categories: Personnel Procurement, Aptitude, and
Interest Testing; Personnel Promotion Testing; and Personnel Proficiency
Testing. The Section is also responsible for monitoring research and
development of new testing programs, providing guidance on new technology for
testing programs, and maintaining accountability and control of test material
throughout the Air Porce.

The Personnel Testing System provides appropriate instruments to measure
aptitudes, knowledge, and othur abilities of AF applicants and personnel.
Testing saves money and resocurces by aiding in selection of the best people to
access, train, and place in specific jobs. It also assists in identifying the
most qualified airmen for promotion and identifies members who have reached a
level of proficiency required for some special area (for example, a career
specialty or a foreign language).
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Changing Role of Testing in the Air Porce Erviroument

The dynamic world enviromment, including decreases in the AP budget and
force, has necessitated we do business more efficiently. We have accepted the
challenge and are stepping out as discussed below.

The Weighted Airman Promotion System (WAPS) uses promotion tests as one
component to compare promotion eligibles with their peers and determine who
should be promoted. AF members competing for promotion to staff sergeant
through chief master sergeant are compared using weighted factors. These
include experience, performance, and knowledge msasured through specialty
knowledge testy and general AF/miiitary knowledje tests. All membars are
tested once per year and are cunsidered for promotion during annual promotion
cycles. The WAPS has been in effect for almost 20 years and is well accepted
and understood by the Enlisted Force. Because the systam has wcrked well over
the years, changes are not easily approved or accepted. Of course, integrity
of the system and fairness to individuals are always of the utmost importance.
However, procedural changes to the system have been required to keep pace with
svents.

During Operations DESERT STORM, FIERY VIGIL, and PROVIDE COMFORT,
circumstances dictated a deviation from our normal approach. When fighting in
the Persian Gulf began, testing was suspended for those personnel in the area
of responsibility (AOR); however, testing for all others remained intact. As
personnel returned from these contingencies, they were given, as an exception
to policy, up to 75 days to atudy and take care of personal concerns. Under
normal circumstances, personnel who are unable to test before or during their
TDY are tested as soon as possible upon return. This policy for extended
study time created some strange situations that were handled on a case-by-case
Lasis. After the fighting was over and the psacekeeping forcs began rotating
in and out, the policy was questionad many times. When does the extended
study time end? How are these individuals different from others who go to
less-than-desirable locations to perform their duties and are given no special
considerations?

When Mt Pinatubo erupted in the Philippines, similar circumstances arose.
People were evacuated quickly--their lives disrupted. Others were required to
stay and help with the evacuation, protect American property, and/or clean up.
Again, extra time was given to these personnel and many individual
circumstances had to be considered.

We recently instituted these same procedures for those perasonnel who were
reassigned from Homestead AFB, PFlorida. Because of the disaster Hurricane
Andrew created and the subsequent disruption of 1lives of AF members, we
allowed up to 75 days for personal and study time upon their reassignment from
Homestead. These procedures ensurs that members in undesirable situations,
whether in combat or a natural disaster, are given a fair and equitable chance
to compete for promotion with their peers who did not experience these unique
situations.

As the contingencies settled and the urgency abated, other issues
surfaced. Is it fair to continue allowing extra study tine to these personnel
after the threat of combat has subsided? How is the transition made back to
normal testing procedures? Will members be disadvantaged upon return to
normal testing policy? As a result, current policy for testing members on
extended TDY was re-examinad. Major command opinions were gsolicited on how to
best handle these types of situations. Responses indicated a desire to allow
commanders more flexibility in accommodating situations where their peopla
need special testing considerations. As a result, the procedures allowing
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sxtra personal and study time upon return from TDY have now been discontinued
with the exception of a few locations in which conditions still warrant the
extended preparation time. These changes will place more responsibility on
commanders-~they should best know the situation asnd how it affects their
airmen.

Another change to WAPS is the Staff Sergeant (38gt/E-5) testing and
promotion method. All grades, except 88gt, are tested and promoted once a
year. 8Sgts have traditiocnally been tested and promoted twice a year because
of their large numbers. Cffset:ing this rationale, it is extrsmely manpower
intensive to conduct testing and run promotions for the same group of
individuals twica per vear. With the reductions in wanning of AF personnel
offices, we needed to improve efficiency. The eystem was reviewed and the
decision made to eliminate one SSgt testing cycle per year. Although this
will create a larger testing requirement within one cycle, manpower and
computer resources will ultimately be saved, and a redundant cycle eliminated.
Additionally, the requirement to develop and produce two versions of the Ssgt
test will be eliminated. This alone will shave time off the development
effort of the subject-matter experts and save the costs associated with
printing and distribution of additional test booklets. All required changes
have been made and publicized for an annual testing/promotion cycle for SSgts
effective in 1992, These changes are expected to save the Air Porce
approximately 30% in manpower and computer resources. As one might expect,
the ¢transition period will cause some minor problems, but these are being
worked (for wxample, understanding by the Enlisted Force about how the new
method will work; deisyed teasting ard promotion opportunity for some members
during the transition).

WAPS has traditionally focused on individual effor:t and contribution in
performance and knowledge. As a result, WAPS testing is predicated on a
system of self-initiative which includes individual study and preparation.
This prohibits any form of group study. This prohibition has increased test
compromise rates and presented difficulties in defending its legalities and
justifying why it cannot be used for enlisted promotion testing when it is an
accepted and effective technique at all levels of education. As a
consequencs, the Testing Section established a working group to look at the
issue of group study from top to bottom to determine if any changes to the
current blanket prohibition against group study are warranted. Some questions
to be answered are: 1) Are we handcuffing our Bnlisted Porce by prohibiting a
basic study technique used pervasively at all levels of education? 2) Are we
hindering our people's opportunity to improve job knowledge and broaden
themselves professionally? 3) Are we hindering our people’s job performance?
and 4) Are we indirectly hurting AP efficiency? A game plan has been
established with a corresponding timeline. We have concluded the research
phase--searching literature, discuseing, and soliciting views from experts and
the cther Services. Our next step is to survey the Enlisted Porce to
determine how they feel about the current policy and possible changes.
Implementation issues associated with a policy change will have to be
explored. Whatever the final outcome of the working group, any change to the
promotion systemn must preserve its integrity, objectivity, and acceptability
by the Enlisted Force.

We are also taking positive action to improve the current WAPS atudy
referencs distribution system. The primary study reference for WAPS specialty
knowledge tests is career development courses (CDC). These are developed for
mast AF specialities and are used for training and testing purposes. The
current distribution ratio for the CDCs to eligible members for promotion
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testing is 1:5. Our plan is to increase this ratio to 1:1 so each member
eligible for testing may have his or her own set of CDCs. Although this
system will initially cost more than the current method, the subsequent
availability to airmen will decrease the problems associated with a reduced
ratio and provide all individuals with the opportunity for equal access to CDC
study reference material. Implementation is expected in August 1993 for
promotion testing beginning in January 1994.

Proficiency tests are critical to mission accomplishment. For this
paper, discussion will focus specifically on the Foreign Language Proficiency
Pay (FLPP) Program. PFLPP is essential to the AF readiness capability.
Language testing is conducted to identify resources proficient in a certain
language. AF members are provided monetary incentives to encourage
maintenance of their language skills. Once identified as proficient through
testing, they are put in a pool for possible duty should a contingency develop
where their language skills are required. Due to budget constraints in 1991,
changes were made to the FLPP program to scale down the pay and language
requirements. At that time, PFLPP was being offered to any member who could
achieve proficiency through testing. As a result, the number of qualified
linguists far exceeded any AF¥ readiness requirements. This problem dictated
quick changes. While working these changes, procedures were developed to
streamline the testing function to be less manpower intensive. Increased
automation of pay was also accomplished. Language testing was decreased to
one cycle per year (vice two) and major changes to the military pay system
were formulated to increase automation. These changes have benefited all
individuals involved in the administration of the program by decreasing the
workload 25% and FLPP expenditures $3.5M as compared to FY 91. These changes
have especially helped AP personnel offices, the key players in the whole
procass, by not only cutting down the testing required but by more evenly
balancing the testing workload throughout the year between promotion testing
and language testing. This will boost the accuracy and security of each
testing program and benefit the AF member who is paid FLPP through more timely
testing and more accurate pay transactions.

Mors Efficient/New Technology

Training individuals to be officers and/or pilots is a very expensive
effort. Selection procedures then become critical to getting the most for our
money by predicting successfully those candidates who will complete training
and do a good job for the Air PForce. To increase our succass rate in this
arena calls for adding new technology and making our current systems more
efficient. To do this, changes are being made at this time and planned for
the future.

With fewer pilot authorizations available and less money for training,
selection of the very best candidates for pilot training is a must. To
increase sgsuccessfulness of our selection procedures, new technology is being
implemented in our testing program early next year. Pilot candidates will be
administered a computerized battery of cognitive and psychomotor tests on the
Basic Attributes Tester (BAT). The BAT is a computerized test station with
control seticks and a keypad 8o examinees can observe the monitor while
simultaneously responding with the control sticks and keypad. The control
sticks are used in several batteries to measure psychomotor abilities required
for success in pilot training. The Pilot Candidate Selection Method will
transmit summary scores over telephone lines to a central processing station
at Randolph AFB where they will be weighted with candidates' Air Force Officer
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Qualifying Test (AFOQT) composite scores and (flying hours to produce a
percentile scors. This percentile scnre will reflect the ranking of each
examinee among all previous pilot candidates who have taken the BAT. It is
estimated that $1M a year will be saved tnrough this process.

The AFOQT, our primary officer selection instrument, has also undergone
procedural changes. Previcus retest procedures hindered our ability to
identify individuals most likely to complete an officer commissioning training
program. Research indicated the first or second administration is the most
predictive oOf success in an officer training program. Previous policy
required individuals to retest if their last set of scores was more than 2
ysars old and allowed two retests. This obviocusly mandated unnecessary
retesting in many instances. For example, an individual has taken the AFOQT
twice and the last administration is over 2 years ago. Procedures required a
retest even though the last administraton would provide good information for
making a selection decision. Changes were effective this summer to reflect
only one retest after the initial administration and levy no time limit on the
life of the scores. This ensures AF selection decisions are wmade with the
most valid data while also saving time and wmoney in reduced test
administration and preventing forced retests due to retest procedures.

The scoring system for the AFOQT has recently been revamped. The
previous scoring system was based on computer technology from the 1960's and
required many manual intervention stsps. AFOQT scoring procedures have been
updated and automated using in-house capabilities. It now requires
approximately half the manpower and computer resources to process scores. Our
next step is to completely utilize the capabilities of PCs—accomplish
scanning and scoring of answer sheets with a PC vice the main frame computer.
This will further save manpower and resources required to perform these
procedures.

Looking ahead to the future, we realize computerized testing will become
increasingly important. We are moving toward this goal by using the BAT to
lead the way. With this system already in place, adding the AFOQT to the
computer would be a logical next step. We have already planned for this in
our budget and are discussing future implementation with ocur systems experts.
We envision the AFOQT will be administered on a computer, responses
transnitted over phone lines, and scored automatically at a central site. The
numbsr of machines available will need to be increased to accommodate the
number of candidates and the time it takes to administer the test. An
analysis will be conducted to determine feasibility and cost effectiveness.

Digital response testing may be an interim step Dbefore full
implementation of computerized testing. This type testing automates
examinees' responses to test items through the use of a hand-held, wireless
testing pad inastead of marking response options on an answer sheet. They are
designed to work with tests requiring a single response, e.g., multiple
choice. Each testing location would need a PC to transfer responses from the
response pad to a floppy disk. The floppy disks containing item responses
could thaen be mailed to the central scoring facility at AFMPC. It may even be
possible to transfer the data directly to the scoring site. The advantages
are obvious--elimination of paper answer sheets and cost savings associated
with their printing, distribution, subsequent mailing to the central scoring
site, and storage. The possibility of test compromise may even be decreased.
This is an option for the near future for AF promotion testing; however, many
issues must be explored before implementation--security, cost, and testing
effacts.
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Down the line, as our experience base is built in both military and
civilian testing communities, we will be assessing whether computerized
promotion and proficiency teats ars feasible. The "how to's"” of each will
need to be determined, but even more importantly, the effect of coaputerized
testing on the equity and fairness of the testing system will have to be
thoroughly examined. We will be working hand-in-hand with the research
experts in our efforts to pursue an operational testing program of this
nature.

The AP Personnel Testing Function will continue to strive for improvement
and look for more efficient ways of doing business. We definitely reject the
notion of "that's the way we've always done it" as a reason for doing
something--yet we will not change just to appear we are using the latest
technology. We've made significant progress recently, but still have much to
accomplish. Our charter will be to ensure that any and all changes made will
benefit all AF personnel and decision-makers while maintaining the integrity
and fairness of the testing programs.
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PROBLEMS OF EXAM COMPROMISE

by
L. J. Paquette
R. E. Doucette

Naval Education and Training Program
Management Support Activity
Pensacola, Florida 32509-5000

ABSTRACT

Exam compromise has not received very much attention in the
past but has continued to remain an issue of concern both in the
military and civilian sectors. The purpose of this paper is to
provide an introduction to exam compromise and its associated
problems.

After presenting some definitions, the exam compromise source
identification process is discussed and with the use of
statistical data and other visual aids, exam compromise examples
are presented. Finally, some advantages and limitations of the
exam compromise review or screening procedures are discussed.

SOURCE 1DENTIFICATION

The primary beginning process in the investigation and
discovery of compromise on the advancement examination is the
extreme high standard score of 80. Standard scores range from 20
to 80 with 20 being the extreme low standard score. Candidates
who attain the extreme high standard score of 80 are initially
investigated by Naval Education and Training Program Management
Support Activity (NETPMSA). It should be noted that
approximately one candidate in every five hundred falls into this
category. The investigation involves a review of the candidate's
past exam history, length of service, time in paygrade,
performance mark, and scores from other candidates from his
activity. The candidate's prior examination history is an
excellent indicator of his or her present or future success.

The reliability of most advancement exams is quite high, and
the probability that a candidate would drastically increase his
standard score from one cycle to the next is remote. 1If a
candidate's score increases significantly over his/her previous
examination participations for the same exam rate, then the
candidate is researched for suspicion of compromise. Many times
these increases are valid due to the candidate studying and on
the job training within the present rate.

When there is more than one candidate from the same activity
who attains a standard score of 80, there is generally a thorough
investigation of all candidates participating in that exam cycle
from that activity. Candidates with high scores and who also
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participated in the same advancement examination from the same
activity are matched for significantly high identical wrong
response patterns. In essence, both identical right responses
and identical wrong responses are investigated.

The sample case study, enclosure (1), demonstrates how this
process investigates suspect compromise.

There are secondary processes in the investigation and
discovery of compromise in the advancement examination. The
model of the advancement examination is the normal bell-shaped
distribution. Frequency distributions of all advancement
examinations are analyzed for discrepancies such as bimodal
distribution. 1In this case, a cluster of high scores (or low
scores) may occur which indicates that this group of candidates
is significantly different from their peers. Further analysis of
these candidates is conducted using the previously discussed
procedures.

Still another source of investigation is the report of a
missing exam or other such irregqularity in the exam shipping
process. Investigations are conducted whenever specific
allegations are made that compromise has occured. In some cases
the allegations are made by anonymous letter, but all allegations
are investigated. There have been some instances where a xerox
copy of the examination was made available for sale to potential
candidates and eventually confiscated by Naval Investigative
Service personnel. Still other cases involved altering of the
plastic encasement of the individual examination. Finally, a few
cases have occurred where the answer sheet of a consistently high
scoring candidate was altered so that he failed the examination.
These cases are also investigated as discussed previously.

The primary advantages of reviewing suspected compromise
cases are the preservation of advancement exam integrity and
fleet morale. The major limitation to the process is the fact
that the compromise analysis must commence, in most cases, after
candidate answer sheets are received and scored or approximately
two months after examination administration. Despite this time
lag, the methods discussed have proven to be an effective means
of dealing with suspected compromise.

APPLICATION OF A MODEL TO DETECT COMPROMISE
ON NAVAL ENLISTED ADVANCEMENT EXAMINATIONS

Dr. Ronald Cody (1985) developed a statistical model at
Rutgers Medical School to detect cheating in the classroom. He
identified the suspected cheater as student C and the source of
the cheater's answers as student S. Based upon the source's set
of incorrect test items, he calculated the probability of
obtaining the observed number of identical wrong responses for
student C (due to chance) by determining the 2z-~score
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where M, is the number of identical wrong matches for student C

with the source, M is the expected number of identical wrong
matches, and s is the estimated standard deviation of the
distribution of identical wrongs. Dr. Cody then computed the
probability of attaining at least the number of observed
identical wrong matches, M,, through use of a one-tailed z table.

NETPMSA has been using Dr. Cody's procedure since March 1988
as the primary method in making probabilistic statements
regarding the suspected collusion between pairs of candidates
participating in Navywide Enlisted Advancement Examinations. A
pair or group of candidates suspected of compromise is usually
identified on the raw score frequency distribution for an exam
rate. Pairwise candidate comparisons with regard to identical
responses are then computer generated for each of the zones of
suspicion for the flagged exam rate.

For our purpose we set

1

W - Y Py
i=]

Y (p;001 - py)

;I =]

where n is the number of questions answered wrong by the source,
IDW is the observed number of identicial wrongs for candidate C
with the source, P, is the proportion of candidates choosing

the same wrong response as candidate C on candidate 8's ith wrong

n
answer, 2: Py is the sum of P, or the expected number of
i =]
i
identical wrongs, and the quantity 2: (Py)(l =P, ) is the
I =i
estimated variance of the identical wrongs distribution between
the source and all other candidates for the same exam rate.

For the example given, Candidate A (the source §) made a raw
score of 123 on the YYZl] exam while Candidate B (the suspected
cheater ) made a raw score of 122 on the same test. The z-score
used to determine the probability of Candidates A and B having 20
or more identical wrong responses in common is determined by
utilizing the data obtained from the item analysis for exam rate
XYZl. The calculated z-score is
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This 2z-score corresponds to a probability of P < 2.2 x 10"%
Stated another way the probabilty that candidates A and B would
have the observed 20 or more identical wrong responses is less
than once in every 450 million cases.

2=

In addition, the maximum possible number of identical wrong
responses is computed using the following equation:

150 (test items) ~ 118 (identical right responses) - 5 (items
that candidate A answered correctly but candidate B missed) -
4 (items candidate B answered correctly but candidate A
missed) = 23 maximum possible identical wrong responses

We now have added information that the candidates answered 20
responses identically wrong out of a maximum possible of 23. 1In
many of the cases, in which we are involved, the number of
identical wrong responses is the same as the maximum possible
number of identical wrongs.

As a result of identifying possible exam compromise,
NETPMSA's statistical analysis section prints a report containing
a synopsis of the identical response data. In addition, the
physical location (command) of the candidates is noted as is each
candidate's prior exam records, if any. Prior exam records,
along with the information regarding the cur:ent exam, give
investigation officials more facts with which to make a
determination of the case. The report is then sent to
wWashington who in turn has the command involved conduct an
investigation to determine if compromise has occurred. The
results of the command's investigation are forwarded to
wWashington with their conclusions ¢nd recommendations.
Washington, in turn, notifies NETPMSA as to what action to take.
These actions include but are not limited to 1) clearing a
candidate from a BUPERS HOLD status, 2) invalidating a
candidate's exam results, or 3) sending a candidate a parallel
form of the test and monitoring the results; i.e., validating the
initial exam results if the candidate scores the same or greater
on the parallel test.
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NAVAL EDUCATION AND TRAINING PROGRAM
SAMPLE MANAGEMENT SUPPORT ACTIVITY SAMPLE
PENSACOLA, FLORIDA 32509-3000
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Subj: HIGH EXAM SCORE DISCREPANCY AND RESPONSE PATTERN NOTED ON
THE MARCH 1992 ADVANCEMENT EXAMINATION FOR RATE XYZ1

Actys (UIC XXXXX) NAVAL EDUCATION AND TRAINING PROGRAM
MANAGEMENT SUPPORT ACTIVITY PENSACOLA FL 32509-5000

CANDIDATE SOC_SEC_NO  EXAM_RATE _RS SS_  %TILE
CANDIDATE A 1234546789 XYZ1 123 80 99.846
CANDIDATE B 111118111 xXYzZ1 122 80 99.86

In the March 1992, Series 135 examination for XYZ1, there were
approximately 500 candidates. The raw score mean in terms of
the number of correct answers was 75. CANDIDATE A and CANDIDATE
B were found to have 118 identical right responses and 20
identical wrong responses for a total of 138 identical
responses. The probability that these two candidates would
answer 20 wrong responses identically (out of a maximum of 23)
with their given raw scores is less than once in every 4350
million cases. It is noted that both candidates were

administered the Series 135 XYZ1 examination at NETPMSA
PENSACOLA FL.

PRIOR_EXAM_RECORDS

CANDIDATE GCYCLE DATE EXAM_RATE SS %TILE
CANDIDATE A 132 9-91 XyYzZ1 70 97.72
131 3-91 XyZ1 64 91.92
128 9-90 XYzZ1 60 84,13
124 9-89 XYzZ1 61 86.43
CANDIDATE B 132 9-91 XyzZt 8 11.51
128 9-20 XYZ1 40 15.87
124 9-89 XyZi 3z 4.446
123 3-89 XYZ1 36 8.08

CANDIDATE A has participated in four previous XYZ1
examinations. His scores on these exams are indicative of a
high scoring candidate. CANDIDATE B has also participated in
four previcus XYZ1 examinations. His scores on these exams are
indicative of a low scoring candidate. Now in the March 1992

examination both candidates have become outstanding scoring
candidates.

It would seem that some factor other than chance has influenced
the situation and caused the remarkable performance and response
patterns exhibited by these candidates.

FOR_OFFICIAL USE_ONLY
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THE BP?ECTB OF UH-1 EXPERIENCE ON UH-60 SIMULATOR PERFORMANCE:
A PRELIMINARY STUDY

Charles Salter, John Crowley, John Caldwell, and Ron Smith
United States Army Aeromedical Research Laboratory (USAARL)
Fort Rucker, Alabama

ABSTRACT

The objective of this study was to determine if U.S. Army
rotary-wing aviators, not qualified in the UH-60, could be trained
to use the USAARL UH~-60 flight simulator as test subjects. The
initial premise was that basic pilotage skills required for rotary-
wing flight were essentially the same regardless of aircraft. Eight
volunteer UH-~1 qualified aviators were selected as test subjects.
Each received 1 hour of ground training regarding UH-60 system
operations and a 1.5 hour UH-60 simulator orientation test flight.
Then each subject flew eight l-hour test flights conducted over a
4-day period. The flight profile consisted of 23 standard aircrew
training maneuvers (ATMs) required during “check rides" to
determine pilot proficiency. Flight data were acquired on a VAX
11/780 computer interfaced to a Perkin~-Elmer digital computer which
controls the flight simulator. - Specific data points collected were
magnetic heading, indicated altitude/airspeed, climb rate, turn
rate, roll angle, slip ball position, radar altitude, problem/
freeze, ground speed, and bearing/range/time to destination.
Preliminary analysis of the results indicates that many UH-1 pilots
performed better than UH-60 pilots previously tested in the
simulator. Oon some maneuvers, the subjects showed steady
improvement with practice, while on others their initial
performance was as good as their final showing, despite having
never flown a UH-60 aircraft or simulator before.

INTRODUCTION

Literature searches revealed no studies which directly
addressed whether UH-1 pilots could be quickly trained to
asymptotic performance levels in the UH~60 flight simulator. Some
previous studies (e.g., Ross and Mundt, 1988) placed pilots of one
type of aircraft into simulators of a different type, but the
effects of other variables rather than the shift itself were
assessed. Most related studies among rotary-wing aviators have
dealt with transferring learning in the simulator to actual flight,
i.e., the validity and usefulness of simulator training. For
example, Kaempf and Blackwell (1990) studied 20 aviators in two
groups: a control group which trained to proficiency in aircraft
while the experimental group trained to proficiency in a simulator
and then the aircraft. They found limited, but positive transfer
of simulator training to actual flight.

By contrast, Caro (1972) found great positive transfer of
training from a simulator to actual flight. The total training
time (simulator and aircraft) averaged 49 hours for the test group
versus 86 hours under the conventional training program.
Similarly, Weitzman, Fineberg, Gade, and Compton (1979) found that




simulators promoted positive transfer in maintaining instrument
flight proficiency among experienced pilots.

Farrell and Fineberg (1976) compared one type of flight skill
to another--examining whether extensive experience in general
flight navigation would transfer to extremely low level flight
(nap~of-the-earth or NOE) navigation. The new graduates were not
significantly worse than the highly skilled pilots, perhaps because
they enjoyed the advantage of recent NOE training. This study
suggests that the effects of extensive UH-60 flight experience on
UH-60 simulator performance might be achieved by other pilots with
only a relatively short period of simulator training.

The previous research which comes closest in design to the
current study concerns backward transfer, in which pilots train to
proficiency in aircraft and then are tested in simulators. Kaempf,
Cross, and Blackwell (1989) conducted a study of backward transfer
using the Flight and Weapons Simulator (FWS), finding among the 16
AH-1 instructor pilots a low degree of backward transfer. This
suggests that almost any differences between simulator and aircraft
may reduce backward transfer, with those most proficient in the
aircraft experiencing the greatest initial problem in the
simulator.

EXPERIMENTAL DESIGN

Subjects. In this preliminary study subjects were 8 volunteer
U.S. Army aviators between the ages of 21 and 40. Four were low-
experience pilots with less than 500 hours of flight time and four
had greater experience, with 500-1500 hours of flight time.

Elight performance evaluation. All training and testing were
conducted at the U.S. Army Aeromedical Research Laboratory (USAARL)
facility, using the USAARL UH-60 research flight simulator. This
motion-base system includes an operational crew station, computer-
generated visual display, environmental conditioning, and a multi-
channel data acquisition system. The UH-60 simulator incorporates
an automatic flight control system (AFCS) to enhance the static
stability and handling qualities. The stabilator is a variable
angle of incidence airfoil which enhances the handling qualities.
The automatic mode of operation positions the stabilator to the
best angle of attack for existing flight conditions. These various
systems assist the pilot in holding heading, altitude, rate of
turn, airspeed, etc.

Flight data were acquired on a VAX 11/780 computer interfaced
to a Perkin-Elmer digital computer which controls the UH-60 flight
simulator. This system is capable of monitoring any aspect of
simulator control, from heading, airspeed, and altitude, to Doppler
readouts, switch positions, and operator console inputs. However,
for the purposes of this study, only 17 channels of data were
monitored (e.g., heading, airspeed, altitude, climb, slip, roll,
turn, aircraft position, and bearing/range/time to destination).
The acquired data points were stored on the VAX 11/780 and then




transferred to the main USAARL computer, a VAX 11/785. Flight
performance scores including root mean square (RMS) errors were
derived from specialized software routines developed at USAARL by
Jones and Higdon in 1991.

The flight performance evaluations required the subjects to
perform the maneuvers listed in Table 1. The first part consisted
of tactical navigation that required the subjects to use visual
cues, GPS or doppler information, and time information to correctly
navigate the course. The second part consisted of nontactical
maneuvers that required the subjects to perform precision maneuvers
based on instrument information. These maneuvers are of the type
typically flown in a UH-60 aircraft and are described in the
Aircrew Training Manual (ATM).

Table 1.
Simulator Flight Maneuvers

Maneuver ‘ Rescription
1. Low Hover Maintain HDG 150, ALT 10ft
2. Low Hover Turn HDG from 150-330, ALT 10ft
3. High Hover HDG 330, ALT 40ft
4. High Hover Turn HDG from 330-150, ALT 40ft
5. Navigate to Chk Ptl Maintain GPS HDG within 10°
6. Navigate to Chk Pt2 Maintain GPS HDG within 10°
7. Navigate to Chk Pt3 Maintain GPS HDG within 10°
8. Navigate to Chk Pt4 Maintain GPS HDG within 10°
9. Navigate to Chk Pt5 Maintain GPS HDG within 10°
10. Transition Establish HDG 360, ASP 120, ALT 2000ft
11. Straight & Level Maintain HDG 360, ASP 120, ALT 2000ft
12. Left std Rate Turn 360 LSRT (20), ASP 120, ALT 2000ft
13. Straight & Level HDG 360, ASP 120, ALT 2000ft

14. Climb To 2500ft @ 500 fpm, HDG 360, ASP 120
15. Rt Std Rate Turn 180 RSRT, ASP 120, ALT 2500ft
16. Straight & Level HDG 180, ASP 120, ALT 2500ft
17. Rt Sstd Rate Turn 180 RSRT
18. Climb 2500f£t~3500ft @ 500 fpm

#% Turn AFCS Off#*s
19. Descend 3500ft-3000ft
20. Left sStd Rate Turn 180 LSRT
21. Descend 2500£t~20001t
22. Left std Rate Turn 180 LSRT
23. Straight & Level HDG 360, ASP 120, ALT 2000ft
24. Rt Std Rate Turn 360 RSRT
25. Descend 2000ft-1000ft
PROCEDURE

Each subject received 1 hour of ground training regarding UH=-
60 system operations and a 1.5 hour UH-60 simulator orientation

test flight.

Then the subject flew two 1l-hour simulator test

flights each day over a 4~day period (8 total flights).




DATA ANALYSIS

The flight performance data were divided into a specific
series of maneuvers, and the various control parameters (heading,
altitude, etc.) were scored using locally developed computerized
routines. The scoring consisted of calculating RMS errors for each
parameter from each maneuver, and storing these RMS errors in data
files which were subjected to statistical analyses.

In order to calculate RMS errors for each of these parameters,
an ideal value was selected against which the actual control
accuracy was evaluated. For instance, if a straight-and-level
segment was supposed to be flown at a heading of 180 degrees, an
altitude of 1000 feet, and an airspeed of 90 knots, RMS errors were
calculated by determining the actual control deviations around each
of these values for each of the parameters (heading, altitude, and
airspeed). Flight data collected from the subjects were analyzed
with a series of BMDP statistical prograns. RMS errors were
transformed into log naturals (a 1.0 was added prior to each
transformation to avoid possible problems with zero values) in
order to reduce the impact of occasional extremely large error
values. Upon completion of data transformations, a series of
repeated measures analyses of variance (ANOVAs) using BMDP4V were
conducted. When required, simple effects and contrasts were
conducted to followup significant main effects and/or
interactions.

Data collected from this study were compared to data collected
from an earlier study of the Aircrew Uniform Integrated Battlefield
(AUIB) conducted during 1990-1991 at USAARL. All seven AUIB
subjects selected for this data comparison were qualified UH-60
Black Hawk pilots and flew the exact flight profile used in this
study. However, the hover maneuvers were not deemed equivalent
because of different simulator scenes available in the two studies,
and they are not discussed or analyzed here. Data estimations were
completed by using BMDPAM where the means of available data were
substituted for missing values. The factors analyzed in the
comparison of UH-1 and UH~-60 pilots were group, flight, and
iteration. The grouping factor was AUIB UH-60 qualified pilots
versus UH-1 qualified pilots. The first within-subjects factor
(flight) consisted of four levels; flights 1, 3, 4, and 5. For
comparability reasons, the first flights from the training days for
the AUIB pilots were considered comparable to the last flights from
the UH-1 pilots. The iteration factor had a different number of
levels depending on how many times that specific maneuver was
performed in each profile.

RESULTS
Some of the statistically significant results we found were:

Straight & Level Flight (SL) with Activated AFCS

The three straight-and-level flight maneuvers conducted with




the AFCS (Automatic Flight Control System) e.ijJaged were analyzed
with a three-way ANOVA (groups x flight x iteration). Results
indicated a group main effect on the heading control (F(1,13)=9.23,
p=0.0095) and slip control variables (F(1,13)=6.21, p=0.0270), with
the UH-1 group (means: HDG=0.57, SLP=0.24) performing better than
the UH-60 group (means: HKDG=0.77, SLP=0.32). Since RMS is a
measure of error, lower mean scores represent superior performance.

Straiaht & Level Flight (SL) with Deactivated AFCS

The one straight-and-level flight maneuver conducted with the
AFCS deactivated was analyzed with a two-way (groups x flight)
ANOVA. (There was only one iteration.) Results indicated a
significant group main effect on the heading control variable
(F(1,13)=4.94, p=0,0446), (AUIB Mean=1.63, UH~1 Mean=1.11l), with
the UH~1 group again performing better than the UH-60 group.

Right Standard Rate Turn (RSRT) with Activated AFCS

The two right standard rate turn maneuvers conducted with the
AFCS engaged were analyzed with a three-way ANOVA (groups x flight
¥ iteration). Results indicated a significant group main effect on
the slip control variable (F(1,13)=4.56, p=0.05), (AUIB=0.43/UH=-
1=0.36). Further analysis indicated a flight main effect on the
airspeed control variable (F(3,39)=4.39, p=0.0094). Contrasts
indicated significant differences between flight 1 airspeed control
and flights 3 (p=0.03), 4 (p=0.03), and 5 (p<0.0l) airspeed
control. Means are listed in Table 2.

Table 2.
RSRT with AFCS Flight Means (ASP)
Group
FLT Overall -
Mean (AUIB) (UH-1)
1 1.28 (1.47) (1.13)
3 1.03 (1.17) (0.91)
4 1.07 (1.12) (1.03)
5 1.10 (1.21) (1.01)
Climb (CL) with Activated AFCS

Two climb maneuvers were analyzed with a three-way ANOVA
(groups x flight x iteration). Results indicated a group main
effect on the heading control (F(1,13)=12.57, p=0.0036), slip
control (F(1,13)=12.41, p=0.0037), and rate of climb (F(1,13)=5.63,
p=0.0337). The AUIB group was worse than the UH-1 group on heading
(0.75 vs 0.59) and slip control (0.38 vs 0.25), but the opposite
was true for rate of climb (4.54 vs 4.76).




DISCUSSION

The UH-1 pilots, who lacked any UH-60 simulator or aircraft
experience, performed significantly better on some of these common
maneuvers than did the UH-60 pilots. Furthermore, the UH-1 pilots
often parformed early in their UH-60 simulator practice as well as
they did at its end. These results support the initial hypothesis
that bagic pilotage skills for rotary-wing flight are essentially
the same regardless of aircraft. (This is not meant to suggest
that UH=-1 pilots are qualified to fly UH-60 aircraft without
further training, because emergency procedures and tactical
operations are different.) An alternative explanation is that the
UH-60 pilots were simply a distinctly different subgroup than UH-1
pilots. Perhaps they were so much more experienced with UH-60
flight operations that interference rather than backward transfer
occurred in the simulator, making them perform worse than the other
group. Or possibly they lacked sufficient motivation due to
boredom. The simulator operator’s observations during the study
suggest that this last is the most likely alternative.
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AUDITORY GUIDANCE IN' OFFICER LEVEL TRAINING
Raymond O. Waldkoetter and Phillip L. Vandivier

US Ammy Soldier Support Center
Fort Benjamin Harrison, IN 46216-5530

Students are apt to report feelings of tension or stress that can interrupt
learning at all levels of education and training. It is generally accepted
that learning is inhibited by stress to the degree of its intensity. Stress as
noted will inhibit aspects of learning, and if it is too prolonged poses health
concerns as well (McClelland, 1989). If an auditory guidance technique can be
applied to lessen tension in the learning situation, then it follows that more
effective perfommance will occur (Waldkoetter & Mulligan, 1978). Particularly,
direct changes in test achievement, skill performmance, and related attitudes
might be experienced if a technology is used to lessen stress and heighten
attention. Such a technology exists in the design of special stereo-cassette
tapes that provide a relaxed yet attentive state (Monroe, 1982). While same
tape data exist suggesting stress is reduced and learning enhanced through
scheduled listening (Waldkoetter, 1983), particular positive changes in test
achievament, skill performance and related attitudes have not been fully
docurented, or at least verified in differing academic or training settings.

The Monroe (1982) system as developed relies on audio-stimuli (sound
frequencies) to induce a frequency following response (FFR), hearing sound
pulses which respond with similar electrical brain signals. Certain sound
patterns create states of awareness that will affect perception and behavior
(Green, 1972). The sound pulses are further modified through brain wave
synchronization of each hemisphere (Oster, 1973) creating another brain signal
fran sound pulses in each ear., With the sound pulses resonating with like
brain signals, states of consciousness occur to enhance behavior of varying
kinds. Two prior demonstrations using hemispheric synchronization (Hemi-Sync)
in a military setting have indicated acceptance by students and faculty for
using such sound tapes without disrupting the academic/training process
(Sternberg, 1982; Waldkoetter, 1983). '

METHOD

A test unit class was selected to explore tape use with officer-level
students for analysis and evaluation., A Public Affairs Officer Course (PACC)
requiring camplex behaviors, was selected at the Defense Information School
(DINFOS) , Fort Benjamin Harrison, IN., The public affairs officers’' training
and job involves various pressures and skill deamands across military community
relations, public affairs communication and media, and broadcasting, and could
be affected favorably by technology reducing stress and enhancing learning.
This test using PACC #1-91 was considered feasible by DINFOS in view of the
uncanplicated technology, no class schedule disruptions, and test objectives.
The following three test objectives were to be evaluated:

1. Detemmine if the auditory guidance (Hemi-Sync) process increases and
augments subject-matter learning as reflected by test scores, exercises and
related measures.
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2. Detemine if other learning experiences are positively affected by the
use of the Hemi-Sync process as reflected by training exercises and related
measures,

3. Detemmine if other positive behavioral experiences are activated by
the Hemi-Sync process as reflected by training exercises and related measures.

Procedures

The training technology was made available to test class, PACC #1-91, in an
initial volunteer sample of 23 officer and selected civilian students (13
male/18 female) out of 44 students during 10 October to 14 December 90 for
about 10 weeks. It was decided to have students use six tapes to prepare prior
to four scheduled course tests and exercises. The six tapes were to be used
before study and during study, before and after testing, since the volunteer
students were interested in improving overall course performance. All armed
forces were represented in the test class with the class divided into two
groups, a test and a control group. The control group would receive only
faculty counseling as usually given, and the test group would have sound tape
exposure and faculty counseling. Another control group was planned for
reference using prior graduated classes for course content camparisons. The
sound tapes presented some voice instruction and stereo signals to evoke
positive responses of attention, concentration, readiness, and relaxation for
study and perfommance. The six tape album was chosen fram the Monroe Institute
library and is described as producing the supportive responses for progressive
accelerated learning (PAL) in an executive context. The principal tapes are
Concentration and Retain-recall-release with four others, which provide a
blended variety of signals for encoding various responses to affect desired
perfomrance in training, sleep, and other activities. The tapes focus
attention on given topics, while the student remains aware and relaxed.
Selected mixes of sound frequencies, music, and "voice-over" instructions are
specifically designed for the tapes.

A tape usage schedule for the test group was proposed to assure a
reasonably acceptable level of use for this study. The Concentration tape was
to be used during study sessions before actual testing. The Concentration tape
probably needed to be used at least three times before each of four test
sessions with the Retain-recall-release tape. Students were not "directed” to
use the tapes as volunteer participants, but they were encouraged to follow the
proposed schedule to profit fram potential benefits in performance. when
students cammented that they were satisfied with the results of any particular
tape in achieving improved perfommance, they were advised they could continue
any tape use at their own discretion. Tape use, however, was suggested to
continue at a minimal level through the study session for the "10-week" test,
concluding the evaluation sequence. Questionnaires were given as applied to
the test and control groups. Besides a special Soldier Support Center (SSC)
study coordinator and selected DINFOS professional personnel, a Monroe
Institute monitor was to be made available to answer study questions and
interpret experiences. Students were encouraged to use the tapes according to
the procedures given and were instructed as well with tape descriptions.,
Resources needed to conduct this study were in the fomm of several supporting
CINFOS professional personnel and faculty, an adequate number of stereo
players, headphones, and the given Hemi-Sync tapes.
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The current PACC class subject-matter tests and related exercises were
accepted to validly record the degree of individual ard class training
achievement. The end-of-course questiocnnaire had a questionnaire inventory
added to account for course and personal reactions to the Hemi-Sync tapes. The
inventory portion of the end-of-course evaluation dealt with nine question
areas to help detemmine how the tape use may have effected course performance.
Canparisons were made for both internal and external test class and control
groups to better estimate the perfommance effects attrigutable to the tapes.
Percentages of test group responses, the chi-squared (X®) statistic, and a
correlation measure for significant differences were applied in the data
analysis.

RESULTS AND DISCUSSION

While class attrition was not a serious problem as in the enlisted
broadcasting course (EBC 1-83), 22 of the 23 volunteer officer and select
civilian students of PACC 1-91 participated for test and exercise data and were
limited finally with only 14 to 16 responses collected per question for
questiomnaire analysis. Due to several students choosing not to submit
camplete questionnaire responses and materials, only sufficient records for 14
to 16 test group students could be analyzed for study purposes. Under the
circumstances the sample will give an adequate basis for a reasonable number of
worthwhile data observations. A strong point in this study may be that the
sample group was evaluated under common stressful circumstances rather than
trying to draw inferences from a number of widely differing single student
exanples. Even though the PAL tapes are available through commercial
distribution and have proven cuccessful in a self development fommat, utilizing
the tapes in a highly strutured training situation appeared to warrant this
study effort.

Test Objective 1

As a class PACC 1-91 appeared to have done as well as or even a little
better than preceding Public Affairs classes. This class overall received
93.62 (N=44) as the grade-point average (GPA), while the two immediately prior
classes received 92.52 and 92.12, respectively. It is not really possible to
attribute the slight GPA increase to the effects of the testing process for the
Hemi-Sync tapes. Both the test (N=22) and control (N=22) groups did increase
with 93.18 (test) and 92.86 (control) over the prior classes. Some key data
suggested that the auditory guidance (Hemi-Sync) process did contribute to
increasing and augmenting subject-matter learning for the test group. On the
four subject-matter tests or examinations on the major course areas the test
group did exceed the control in all four cases if only very slightly
(93.91/92.36; 92.04/88.86; 87.18/85.36; and 94.27/93.54). The probability of
this occurring is significant statistically using chi-squared in that 15 would
only occur by chance less than five times out of 100 for such groups (X° (1,
N=4) = 4.00, p < .05).

Next, GPAs were compared for the principal subject-matter areas of
Journaliam, Broadcasting, Public Affairs, and Service Unique were the related
training exercises are implemented. Only an extreamely slight increase could be
cbserved for the test vs. the control group in three of four camparisons




(88.95/88.90; 96.72/96.52; 96.09/35.47; and 93.68/94.96); the observed
difference was not significant (X° (1, N=4) = 1.00,p > .@5). It could be
instructor observation and subjectivity played a more direct role in this
training aspect with greater emphasis on prior "service unique” experience and
with civilian test group students being less experienced. The end-of-course
questionnaire inventory did offer some related measures as a canprehensive
perspective. Test students (N=14 to 16) indicated that they felt the tapes
helped them achieve the course objectives. Although a few (4) did not feel the
tapes helped, 12 did report they were helped which was statistically
significant, and it would be expected that this diffe:eace would occur by
chance less than five times out of 100 such measures (X“ (1, N=16) = 4,00,

p < .05). Even though not statistically significant it is of practical
importance to note that a distinct majority believed the tapes helped
perfomance in the instructional areas of Media Relations (66%), Community
Relations (66%), and Command Information (67%).

Even where there were almost as many students reporting they were "not
helped at all," several still indicated same degree of their performance being
helped. Wwhere the GPA for the Service Unique subject-matter area mentioned
above was in favor of the control group, 53% of the responding test group did
not experience help in perfommance fran the Hami-Sync tapes. This could
suggest that though several were helped (47%) the tapes' effects were not
particularly augmenting enough to let them exceed the control group in this
specialized perfommance. One may observe here that such advanced students with
higher skills proficiency are less likely to show little if any noticeable
change, other than variously augmented experiences where they have heightened
awareness of subject matter, psychological processes, and specific task
performance. The first test objective, then, had further modest but favorable
support as the test group showed 63% believed the tapes improved or did not
restrict their GPA. A generalized summary indicated that nearly 67% or six of

nirne instructional areas were improved and augmented for test students using
the tapes.

Test Objective 2

Other learning experiences were positively affected to some degree by the
use of the Hami-Sync process as reflected by training exercises and related
measures. The end-of-course questionnaire inventory provided data about this
PACC that involved training exercise e ‘erience and related measures. An
overview showed a positive evaluation for the course, with test students (75%)
reporting the course demands or difficulty rsquired the expected level of
effort, and was statistically significant (X (1, N=16) = 4.00, p < .@5).
Depending on one's orientation toward estimating the difficulty of Public
Affairs test sessions, 87% of the student responses ranged fram "neither
difficult nor easy to very difficult."” This may show a positive evaluation of
the course's subject-matter content and training exercises, since a school will
seam more acadarically challenging and proaduccive if training is not considered
"easy." The above difference would be expected to ocgur by chance less than
one time out of 100 such measures for such a group (X (1, N=15) = 8.07, p <
.01). Journalism assigmments were perceived by 93% of the students
experiencing the Hemi-Sync tapes as "neither difficult nor easy to very
difficult," supporting the challenging training evaluation alsu, a difference
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which would occur less than one time out of 10600 by chance alone (x2 (1,
N=15) = 11.27, p < .061). :

Nearly 78% or seven of nine course task performances were indicated by
majority ratings as improved or positively affected for the Hemi-Sync test
students. The tasks of "Memorizing," "Studying," and "Taking tests" were most
favorably affected with a majority of 75%, 71% and 67%, respectively,
indicating improved task perfommances. The least positively affected tasks,
"Researching” (33%) and "Managing time" (50%) still experienced limited degrees
of improved perfommances. "Writing," "Managing stress," "Speaking," and
"planning/goal setting," respectively, showed positive majority ratings of
change of 60%, 60%, 54%, and 53%. .

Test Cbjective 3

*  Other positive behavioral experiences were activated by the Hemi-Sync
process as reflected by training exercises and other related measures. The
specific tapes seemed to produce supportive behavioral conditions and states of
awareness. Nearly 67% or four of six of the tapes affected positive majority
responses with only two giving an indication of "mo help at all" for some
during the course. Two tapes were analyzed as being decidedly helpful with the
test students. The Concentration and sleep induction (Catnapper) tapes proved
statistically significant with 80% indicating Concentration and 86% indicating
"Catnapper" as providing help through positive behavioral experiences. These
tapes offered a degree of help in the PACC which could be expected to occur by
chance less than five times out of a 190 (gmcentration; X“ (1, N=15) = 5,40,
p < .05) and one time of 100 (Catnapper; X“ (1, N=14) = 7.14, p < .0l).

pPositive behavioral experiences associated with the tape use were activated
in relation to improved test student responses for instructional areas and task
performmances, which affected training exercise results. Responses to the
questionnaire inventory have confimmed some related measures which reflected
test student ratings reporting their positive behavioral awareness and
pexrformance reactions. Where the test students resporded to whether they
experienced any unusual mental and/or physical changes during tape use, 25%
reported that they did. The significant difference was in favor of not having
such experience, in §hat it would occur by chance less than five times out of a
100 such measures (X“ (1, N=16) = 4.08, p < .@5). But in spite of this
difference for nct having an experience, it is also operationally significant
that some students can experience unusual changes that are personally

inspiring.
In_Summary

Through the study numerous test group student discussions and comments were
exchanged suggesting a largely positive behavioral experience with the
Hani-Sync tapes. Those officer and civilian students participating have
individually reported that the Hemi-Sync tapes gave them the sensation of being
able to do more in less time and to organize assigmments more efficiently. No
mention was ever made of tapes adding to the course's learning difficulty, but
improved study effort and relaxation did seem to result in the test group
students. Because of the course effort and assorted time conflicts most of the
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students did not utilize the full six tape album., Several tapes were largely
rated as "not at all" helpful or assisting study improvewment. This may not
indicate tapes were ineffective. It may mean the tapes were not used enough to
evaluate them accurately or they did not help perfommance already at a superior
level. Generally, attention and readiness to perform assigned tasks were
described as more focused to augment task efficiency. Where a few test
students reported negative reactions, they were counteracted by revised tape
use and alleviating personal psycho-physical symptams.

At the end of the PACC test students (N=16) expressed a substantial
relationship between their overall positive evaluation of the course and their
belief that the Hemi-Sync tapes improved their overall GPA. The Pearson
correlation (r) = .59, p < .01, being statistically significant, would be
expected to occur one time out of 100 by chance for such a group. This
validated in part the belief that Hemi-Sync tape effectiveness and course
values were related, so that if test students were positive toward course
achievement they were also tending to experience positive tape results. The
sound technology did appear to favorably affect test and skill performance and
related attitudes in this limited study.
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Components and Msetacomponsnts of Intelligence
Among Bavy and Air Porce Personnel

Ronna P. Dillon
Southern Illinois University

The importance of adequate prediction of training and job
performance remains among the most important goals of personnel
psychologists. A well-documented finding is that neither traditional
methods nor traditional measures of the ability substrate of training or
job performance accounts for satisfactory amounts of variance in
criterion measures of interest. The success of personnel selection and
classification efforts rests not only on use of psychometrically sound
measures of traditional abilities, such as arithmetic reasoning, but
rests also on the understanding that & comprehensive model of
intelligent training or job performance also must include the
information-processing componential and metacomponential substrates of
performance.

One way to address this need for better prediction of intelligent
performance is to use comprehensive models of intelligence that tap
information-processing componential and metacomponential abilities along
with other ability dimensions, such as memory. In earlier work, Dillon
and her colleagues (see Dillon, 1989, 1991; Reznick & Dillon, 1988)
reported that meodels comprised of information-processing componential,
metacomponential, cognitive speed, learning, and cognitive flexibility
indices offer a set of aptitudes that, by themselves, account for
significant amounts of variance in test batteries of Navy and Air Force
aptitude (e.g., AFQT, ASVAB composites), in measures of Navy school
performance, and measures of academic achisvement. Moreover, the
approaches offer significant incremental validity for predicting school
performance when used in conjunction with AFQT (Dillon, 1991) and
medical school exam performances (Reznick & Dillon, 1988). '

Two programs of research designed to address this need for valid
paradigms for use in measuring intelligent performance are reported in
this paper. Study 1 describes componential and flexibility domains from
a larger undertaking conducted with researchers at Armstrong Laboratory.
The indices are validated against ASVAB composites. Study 2 describes
information-processing componential, metacomponential, flexibility, and
learning domains from a larger program, conducted with raesearchers at
the Navy Personnel Research and Development Center. The components,
metacomponents, flexibility, and learning indices are validated against
AFQT and Navy Basic Electricity and Electronics (NBEES) school
performance.

Two information-processing methodologies are used in these research
programs, to derive information-processing componential indices.
Paradigms involve either the use of psychophysiological equipment to
record ongoing information-processing activity during solution of intact
tasks (see Dillon, 1989 for a review of work using eye movement measures
of information processing) or some computer-administered means of
deriving isolated cognitive processes from task items (see Dillon, 1991;
Dillon & Harris, 1992) for examples of this approach).




levels of  iadividual differences in. =

abilities. Poth methodologies yleld data reqarding
individual differences in information-processing abilities at (five
levels: (A) Stages of information processing, including measures of the
number of times components are executed, and the latency for each
execution of each component; (8) the sequential distribution of
processing steps, such as the percentage of components executed in the
main stimulus array prior to the first break in ongoing processing to
attempt selection; (C) strategies or strategy components, such as image
rotation or double-checking; and (D) adaptations over time, including
measures of the information-processing substrates of learning and
flexibility. Prlexibility (i.e., flexible comparison; See Dillon, 1992a)
involves the subject's ability to maintain information-processing
efficiency as he or she moves from solution of a set of items that are
similar in item type and governing inferences, to another item type.
Learning indices tap changes in information-processing efficiency over
time; (i.e., trials). Data from the stage, sequence, and lesrning
levels of individual differences, and from individual differences in
cognitive flexibility are described in this paper. In Study 1, the
computerized information-processing testing paradigm is used, while
Study 2 involves use of both eye movement and examinee-controlled,
computerized information-processing paradigms. 1In Study 2, eye movement
data are collected from two inductive reasoning tests. Similarities in
eye movement indices taken from the different tests reflects the
robustness of the information-processing phencmena.

Metacomponential operations concern those mental activities in
which subjects engage when they are thinking about their mental
processes, planning to engage in problem solving, and/or monitoring
solution processes. In Study 2, measures of reported use of learning
and memory tactics are used to predict AFQT and school performances.

STUDY 1
Method

Sample
The sample was comprised of 467 Airmen, who had completed basic
training but had not yet received school assignments.

st nts

Compon abiljties. Isolation of individual differences in the
stage, sequence, and flexibility levels of information-processing was
accomplished by means of examinee-controlled computer-administered
procedure. Subjects processed separate computer screens, each of which
contained information about distinect information-processing parameters
for a given item. The subject controls the amount of time, number of
times and order in which screens are processed Data pertaining to the
information-processing substrate of cognitive flexibility alsc was
derived from this technique.




Brocedyre
Componential abilities. Items were decomposed into

information-processing stages and administered using the computerized
procedure. Examinees control movement across screens, governing the
amount of time, number of times, and sequential distribution of
components executed. Flexibility indices also were derived from these
items.

Results

Information-processing and flexibility componential abilities are
combined into models, which are validated against ASVAB. A model
comprised on information-processing componential and flexibility indices
accounts for 51% of the variance in the general ability ASVAB composite,
P(5, 447) = 29.53, p < .001. The models tested were comprised of
indices of encoding/inference, rule application, confirmation, the
percentage of tutal components executed prior to the first attempt at
confirmation, and the first flexibility index, tapping
ancoding/inference components. Cognitive flexibility indices alone were
used to predict performances on the Coding Speed and Numerical
Operations composite from the ASVAB, F(5, 447) = 27.07 p < .01.

sIUpY. 2
Method
Sample |

Eye movement data were collected on 68 Navy recruits, all of whom
had normal uncorrected or corrected visual acuity. Thirty-nine of these
subjects also completed the metacognitive (i.e., tacit knowledge)
measure. The multiple-screen computer-administered paradigm was
investigated with 33 different Navy recruits.

Ingtruments
Componential abilities using the eve movement paradiqm. Two

instruments were used. The first instrument was comprised of 15 figural
analogies, in 3x3 format, taken from the Advanced Progressive Matrices
(APM; Raven, 1962). The second instrument was the Reasoning Battery
(Dillon, 1992). Test items contained verbal and figural analogies and
classifications, involving semantic and nonsemantic relations between
stimulus elements.

Compone al abjlities using the multi -scree radigm. The
verbal subsets from the Reasoning Battery were used.

Metacomponential abilities. A metamemory instrument was used as a
measure of metacomponential processing. The instrument required
examinees to judge the frequency with which they engaged in various
memory-directed tactics for different memory outcomes.

Coqnitive flexibilty. Comparisons were made between
information-processing efficiency for the last item in each of the four
verbal inductive reasoning subsets from the Reasoning Battery compared
to the first item in each subsequent set of trial blocks. Eye movement
indices were used as data.
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EBrecedure
« Each item was presented on a 35mm slide and
adninistered on a rear-screen projection device. Recording patterns
using a corneal reflective eye tracking system accomplished the
isolation of: (a) encoding/rule inference, (b) rule application, and
(¢) confirmation, as well as individual differences in (d) the order in
which processing steps were executed, (e) the number of time steps which
were executed, and (f£) several measures of chunk size. The
information-procol-inq substrates of cognitive flexibility also were
derived from this recording technique.
= . The inductive reasoning subsets
described for Study 1 were used. Componential abilities were measured
using the multiple screen procedure described for Study 1. Cognitive
flexibility was measured as in Study 1.
v + Examinees used a 4-pont scale to rate the
frequency with which they engaged in learning and memory tactics.

Results

Somwponpentjial Abilities

A4 d =
componeptial abjilities. when validating information-processing indices
against the AFQr, data indicate that eye movement measures derived from
the Inductive Reasoning subtests account for 21% of the variance in AFQr
score, F(5, 62) = 3.38, p < .01, while measures derived from the APM
account for 19% of the variance in AFQT.

Eye scan measures of information processing, collected during
solution of the Inductive Reasoning Test, also are validated against
three measures of school performance. Moreover, incremental validity
studies are conducted to examine variance in Contact Time, Number of
Remediations of Instruction Modules, and Final School Average accounted
for by intormntion—prccealinq indices above and beyond the contribution
made by AFQT. The information-prccolling componential models contain
Mmeasures of the number of sncoding/inference fixations, number of rule
application fixations, percent of encoding/inference fixations, and
number of breaks in main array processing to attempt response selection.
With respect to Contact Time, AFQT accounts for 15% of the variance in
this criterion, r(1, 55) = 11.30, p < .001. When the first four
information-processing indices are added to Argr, R? ™ 27, P (5, 62) =
4.58, p < .001. The increment in R? is significant, (4, 63) = 2.55, p
< .05. Using Remediations needed to achieve mastery of the criterion,
AFQT alone accounts for 11% of the variance in this criterion, P (1,66)
= 8.05, p < .05, while R® = .37 when the first four
infotmation-proceuainq parameters are added to ArqQr, F(S, 62) = 4.49, p
< .05. The increment in R? is significant, r(4, 62) = 3.38, p < .05.
Using Final School Grade as the criterion, 2% of the variance in this
criterion is accounted for by AFQT alone. Adding intormation-processing
indices, R = .18, F (5, 62) = 2,67, p < .05, during solution of the
APM. The increment in R? is significant, P(4, 62) = 3,02, p < .05.

veme ad used to t_info on-processin
compon c v ex tY. 1In validating flexibility (i.e.,
flexible comparison) against school performance, the eye movement
technique was used to derive the tive-variable model, which accounts for
22% of the variance in contact Lours needed to pass a module, F(5, 62) =
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$.08, p < .05. With respect to incremental validity, a five-variable
model comprised of the first four indices and AFPQT score accounts for
388 of the variance in remediations, (3, 62) = 7.44, p < .001, compared
to 15% accounted for by AFQT alone. The increment in R? is significent,
r(4, 62) = 6.02, p < .08.

Rye movepent paradiqms used to test the information-processing
substrate of learning. An information-processing models of learning
accounts for 16% of the variance in AFQT, P(3, 63) = 3.92, p < .0S5.
Validating models comprised of information-processing indices of
learning against measures of school performance, information-processing
indices account for 29% of the variance in Contact, P(5, 61) = 4.98, p <
.05, and 43% of the variance in Contact, when AFQT is added to the first
four information-processing variables, F(5, 61) = 9.40, p < .001. The
increment in R® is significant, FP(4, 61) = 7.49, p < .05. Validating
learning indices against Remediations, a five-variable model accounts
for 28% of the variance in this criterion, P(5, 61) = 6.98, p < .05.

The increment in R? is significant, r(4, 61) = 6.19, p < .0S.

gg.géggg;iii_éhi;};‘ﬁg. Indices of information précoluing, dctived from
the examinee-directed computer-administered paradigm, are validated

against AFQT score. As an example of mixed (i.e., stage and sequence}
models tested, data indicate that 41% of the variance in AFQT is
accounted for by a three-variable model, derived from the Inductive
Reasoning items, comprised of the number of times encoding/inference
information is processed, the number of times inference precedes rule
application processing, and the total time spent processing the
encoding/rule inference screen, F(3, 29) = 8.13 p < ,001.

Metacognitive Abilities

Metacognitive ability first is validated against AFQT. Data
indicate that 10% of the variance in AFQT is accounted for by
metacognitive ability, F(1, 37) = 4.25, p < .05. When two indices of
metacognitive ability are used to predict number of remediations
necessary to pass course modules, the two-variable model accounts for
39% of the variance in remediations, PF(2, 36) = 11.38, p < .001,
compared to 34% of the variance accounted for by AFQT alone, F(l, 37) =
19.13, p < .001. The increment in R® is significant, F(1, 36) = 3.65, p
< ,05.

GENERAL DISCUSSION

Personnel selection can be accomplished more effectively when
greater variance in training or job performance can be accounted for by
models of intelligence or aptitude. Toward this end, the work reported
in these studies demonstrates that the two methods of extracting
information-processing componential data from complex reasoning tasks
yield greater predictive validity than traditional psychometric
measurement. Under traditional measurement, test scores are used from
the test rather than information-processing indices. Moreover,
information provided from examination of examinees' strengths and
limitations in distinct information-processing activities is
prescriptively fertile, making it more appropriate for personnel
clasaification than test score information.
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MEASURING MARTIAL ATTITUDES:
THE MILITARY ETHOS SCALE (MES) IN RETROSPECT

Stephan B. Flemming
Directorate of Social and Economic Analysis
Department of National Defence, Canada

The most influential examination of the attitudes and values of soldiers in Canada
was conducted by Charles A. Cotton (1979). Employing the Institution/Occupation model of
commitment to duty by military personnel (Moskos, 1986, 1977; Janowitz, 1977; Segal, 1986),
Cotton incorporated the Military Ethos Scale (MES) into a survey administered to a sample of
Mobile Command' personnel. The model proposes that soldiers typically view their service
along one of two attitudinal dimensions. Personnel with an institutional orientation respect the
classic vocational ethic of military professionalism, involving unlimited liability to duty. Those
with an occupational orientation, in contrast, view their service as would employees in the civil
labour force, with the demands of service specifically defined by a contract. The MES was
developed for use in measuring the concentration of these orientations among military
populations. Cotton’s analysis of the survey data, in part based upon MES findings, concluded
in consonance with civilianization theory that a majority of personnel viewed their service in an
occupational manner. In this study, an appraisal of the construction of the MES was conducted
using factor analysis with Cotton's original data set. The test result suggests greater support for
the traditional ethic of military moral professionalism among Canadian soldiers than was
generated by the initial analysis, and proposes an alternate way of interpreting MES data.

The goal of identifying significant factors in the motivation of soldiers has
preoccupied many. With the work of Moskos and subsequently others, notably Cotton, analysts
have sought to generate empirical models classifying the constituent elements of motivation in
military service. The impact of Cotton’s work and of civilianization theory in general has been
considerable in Canada. The MES was recently used, for example, in an examination of the
values of officer cadets at the military college in Saint-Jean (Maillet,1987). The value of this
kind of research has been its avoidance of what Kellett calls the “operationally tempting"”
tendency to "identify a single source of motivation - God, Queen and country, the Party, the
regiment, the group, comrades, or whatever” which poorly reflects the complexity of the
motivation of soldiers (Kellett,1986:13). The problem of employing empirical techniques on this
level, and of survey data in particular, however, is the difficulty of creating measurement tools
that may be used with confidence. Many, of course, argue strongly that social and psychological
factors cannot be "captured” and meaningfully reduced to empirical scale scores. The debate
over the broader validity of such measures aside, techniques exist for assisting in the
interpretation of scale measures. One of these techniques, factor analysis, was used in this study
in examining the construction of the MES.

' The army in Canada.




The results of the test are presented in the following manner. Firstly, salient
details related to the conduct of Cotton’s original data collection are briefly reviewed, as is the
process used in preparing the original data set for this analysis. The remainder of the paper is
devoted to the test outcome.

Data Collection (1978-1979) and P ion for Test

A 68-item survey was administered at selected major bases across Canada to army
personnel of all ranks and trades or classifications. The questionnaire initially addressed basic
socio-demographic variables such as educational attainment, age, marital status, primary
language, and so on as well as variables specific to military life, including rank, years of
service, specialized training completed, and type of current posting. The remaining body of the
survey was devoted to attitudinal items about military service, asking the respondents to indicate
their degree of support for a variety of military practices and traditions, most of which typically
demand greater involvement of military members than do civilian occupations of their
employees. Most of these were measured with 5-point Likert scales. This portion of the survey
also incorporated an existing scale measuring organizational commitment that was modified to
reflect the military context.

In preparing the data set for this analysis, it was necessary to aiter its composition
in several ways. It was not always possible to identify the specific decisions originally made in
grouping the data along key dimensions, such as the distinctions drawn among operational and
other personnel. Additionally, a variety of small coding inconsistencies were dealt with. Fewer
cases were included in the analysis as a result, totalling 1314. The impact of this was tested by
replicating several of Cotton's tests; no significant differences were found.

The Military Ethos Scale in Ret

A total of fourteen attitudinal items were included in the questionnaire.
Respondents were asked to indicate their reaction to a range of service issues; these are listed
in Table 1. In constructing the MES, Cotton selected six of these for inclusion. These items
were expected to measure two underlying ethos factors. The first of these, the "primacy” of
military duty over all other demands, was represented by attitudes toward postings, conflicts
between duty and family, and the primacy of operational requirements over the interests of
individual members (items 1, 5, and 8 in Table 1). The second, the 24-hour unlimited "scope”
of service, was represented by attitudes toward control over off-duty hours, differences in rank
after working hours, and the role of superiors in private life (items 2, 6, and 7).

The six selected variables were each coded so that a high score meant high
support for traditional vocationalism, with low scores indicating occupationalism. The responses
thus ranged from a minimum score of 1 to a maximum score of 5 within each variable. The
equation assigning each respondent an MES score summed the six variable scores, creating a
scale variable with values ranging from 6 to 30. The MES assumes, as a result, that each of the
constituent variables are equally important in contributing to the overall measure; that in
adjudicating a soldiers overall devotion to duty, the degree to which service members believe
symbols of rank should matter away from work is of the same significance as the belief that




TABLE 1
ATTITUDRINAL ITEMS - MILITARY SERVICE VARIABLES

“No one should be compeiled to take a posting he or she does not want”

"What a member of the Forces does in his or her off-duty bours is none of the military’s business®

*Putting people on charge is a thing of the past”

*Military commanders and supervisors should only have operational control over their personnel, with specialists
on base having administrative control”

"Military personnel should perform their operational duties regardless of the personal and family consequences”
*Differences in rank should uot be important after working hours®

“What a member does in his private life should be no concera of his supervisor or commander”

"Personal interests and wishes must take second place to operational requirements for military personnel®

. “The Forces should eacourage military personnel to live on a base rather than in civilian accommodation”

10. "Military service is a way of life and can never be just a job"

11. "I feel very little loyalty to the Forces”

12. °1 could just as well be working for a different organization as long as the type of work was similar®

13. "It would take little change in my present circumstances to cause me to leave the Forces”

14. "Often, 1 find it difficult to agres with Forces’ policies on important matters relating to its members”
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individual interests should be secondary to the operational demands of units. This assumption
leads to a number of further questions when the item distributions are examined in detail. Is it
striking, for example, that 70.9% (n=241) of junior other-rank combat soldiers stubbornly insist
that their private lives outside the military are their own business, while a full 90.5% (n=48)
of senior combat officers insist that it should not be? Or, further, that 73.7% (n=183) of junior
other-rank support personnel think that badges of rank should not have lawful authority after
working hours, and 74.5% (n=32) of senior support officers believe that they should? In the
case of five of the six variables, young soldiers uniformly expressed dissatisfaction for military
practices concretely affecting their lives, while their superiors and officers strongly supported
them. The data show, in other words, that the people most accountable to several dictates of
military traditionalism are least enamoured of them; it is difficult to imagine that it should be
otherwise. There was no such split in the responses to the remaining variable, however. Only
a minority of personnel in every rank and trade group set their own interests in the broadest
sense ahead of the operational requirements of the armed forces.

This was also the case across other variables in the set that were excluded from
the MES, several of which measure attitudes toward variables that go to the heart of the
Institution/Occupation debate; for example, a majority of personnel in every rank and trade
group expressed loyalty to the military, as was the case of those believing that the military can
never be just a job. A total of 66.2% (n=225) and 71.2% (n=242) respectively of junior other-
rank combat troops responded in a positive manner to these issues. The original finding that
attitudinal barriers obtain across rank and trade sectors is true within particular variables, while
others indicate a relatively broader consensus along important dimensions. As we will see, these
results suggest an important distinction that may be drawn in evaluating the attitudes of soldiers
as measured by these data.




E Analysis Findi

Factor analysis is a statistical technique used to identify underlying sets of
relationships among variables. In many instances, a complex phenomenon cannot be measured
adequately with a single item; factor analysis permits the identification of groups of disparate
variables which independently measure constituent elements of the same phenomenon. The
groups of items expected to measure "primacy” and "scope” discussed earlier are examples of
what factor analysis is designed to reveal. In this test, the technique was employed in
discovering a way of identifying attitudinal patterns among all the items in the data set, as well
as the relative contribution of each variable to the resulting scale.

In the initial output of the test results, there was high communality among all
items, with the exception of item 9 regarding military and civilian housing (at .17) which was
dropped from the remainder of the test as a result. The factor analysis procedure identified three
core factors among the remaining 13 items, explaining 52.4% of the variance. Three factors
were extracted, indicating that attitudes along three distinct dimensions were captured by the
thirteen attitudinal items. An immanent logic to the factor loading is identifiable and is discussed
in the following paragraphs.

Eactor |

The variables loading significantly on the first factor were 1,2,3,4,6, and 7. The
items and the factor weights are contained in Table 2. Each of these specific items refers to a
concrete aspect of military life. All involve issues with which most if not ali respondents will
have had actual experience; unwanted postings, the intrusion of military norms and authority into
non-working hours, awareness of or participation in a military trial, the endurance of the diffuse
powers of superiors in both life and career, and the prolonged loss of control over off-duty time
are all universal military experiences. These six items independently measure aspects of the
wider issue of the conflict between military role obligations and individual autonomy. More
specifically, this factor is a measure of how individual service members feel about the effect

military demands have had on their own rights and autonomy along common experiential
dimensions.

TABLE 2
VARIA I C
[tem Factor | Eactor 2 Factor 3
1. Unwanted postings .62 21 .20
2. Control of off-duty hours .75 14 .20
3. Military charges anachronistic .64 -.01 19
4. Diffuse authority of superiors .67 A7 .14
6. Rank after work .78 12 14
7. Superiors in private life .79 .08 17




Eactor 2

The second factor extracted by the test comprised variables S, 8, and 10. They
are shown in Table 3. Each of these items refers to a broad moral prescription for the military
profession as a whole. The respondents were asked by these items to identify their support for
traditional professional norms of sacrifice and unlimited liability to duty; of service as distinct
from mere work, and performance of duty as an absolute necessity regardless of the needs or
wants of individuals or their families. This factor measures the attitude of personnel toward the
classic principles of military vocational professionalism, which as we have seen demand that
individuals accept that the execution of orders, regardless of their cost, is a moral imperative.

TABLE3
VARIABLES LOADING HIGHLY ON FACTOR 2
ltem Eactor 1 Eactor 2 Eactor 3
5. Duty before family .00 .76 A1
8. Primacy of the combat role - .18 75 -.01
10. Military is a way of life .23 52 22

Factor 3

The third core factor comprises items 11 through 14, which are contained in Table

4. All four of these variables measured an aspect of loyalty to service, of normative commitment
to the military. The four items were in fact those from the standardised organizational

commitment scale specifically incorporated into the survey. Their emergence as a clearly
identifiable factor lends substantial confidence to the analysis.

TABLE 4
)\ A R
[tem Eactor | Factor 2 Eactor 3
11. Loyalty to the military 22 10 .67
12. Forces work same as other jobs 22 23 52
13. Likelihood leave the Forces .19 21 .70
14. Reject Forces policies A -.10 .70

Conclusion

Rather than singularly measuring the degree to which service members respect the
classic notion of unlimited liability to duty in terms of primacy and scope, the attitudinal items
included in the survey measured the respondents feelings about the demands and sacrifices




military service has required of them, their view regarding the importance of classic principles
of unlimited liability to duty that have served to distinguish the military from other professions,
and the extent of their commitment to the Forces. What the data show, in other words, are both
members’ attitudes toward the professional values of which the military traditionally demands
observance, and also how they feel about the way those very values have affected their lives.

When the distributions of the three scale variables built from the factor weights
shown earlier are compared to the MES, notable and consistent findings emerge. Each scale was
constructed so that the higher the scale score, in a range between 6 and 30, the more positive
the orientation toward that aspect of military life. The mean MES score of 17.6 was significantly
lower than all three of the scale variable means derived from the factor analysis; 18.4 (t=3.63,
p<.01),20.4 (t=12.67, p<.01), and 19.4 (t=8.65, p <.01) respectively. In other words, when
the factor loadings are employed to construct scale measures, we find that the MES significantly
overestimates the extent to which negative attitudes obtain toward military service on the part
of the respondents. As well, while a slight majority of personnel scored below the MES mid-
point (50.4 %), suggesting a preponderance of occupationalism, the proportions falling below the
mid-points of all three new scale variables are all significantly lower at the 1% level
(45.7%,33.8%, 34.3%).

This paper has reviewed the results of the application of factor analytic techniques
to Cotton’s influential 1979 data on the attitudes and values of soldiers. The findings suggest that
while a range of concrete practices and traditions of service life were viewed unfavourably,
particularly by those most accountable to them, support for principles of military professionalism
may have been greater among military personnel in Canada ten years ago than was indicated by
reliance upon the MES.
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STRESS EFFECTS OF ARMY DOWNSIZING ON FAMILY MEMBERS

Michael E. PFreville, Ed.D., Counselor
Fort Knox, Kentucky Community Schools

The downsizing of the military population is an issue of
vital concern to both the military and civilian sectors, and
increasingly so since the end of the Persian Gulf conflict.
With the disintegration of the Soviet empire and the failure
of communism, the major threat to the United States and the
world suddenly became benign. This, coupled with the current
state of the federal budget, dictated a need for a smaller
overall military strength after decades of maintaining a
force capable of handling any perceived worldwide threat,
especially that of the U.S.S.R.

As a school counselor in a Department of Defense Section Six
school (Macdonald Middle Schonl, Fort Knox, Kentucky) which
houses military family students in grades five through eight,
the author perceived during the spring of 1992 a change of
emotional status in many of the children. Informal chats
with a number of them indicated that a common reference was
present, such as topics concerning the downsizing of the
military and the domino-like effects on the service memberx
and his or her family. In order to make a more scientific
assessment of his perceptions, the author developed two
questionnaires to study the situation better.

The two separate questionnaires were developed to assess

more accurately perceived stress in both children, the
service member, and his or her spouse. Both instruments
were randomly given to a cross-section of students and their
parents. A total of two hundred questionnaires were given to
students in grades five through twelve. A total of one
hundred and fifty questionnaires were mailed out to service
members and spouses. This instrument was mailed to a cross-
section of parents with pay grades from E-4 through 0-5.

The return rate on this population was sixty-six percent with
one hundred questionnaires returned. This relatively high
return rate indicated a strong interest in the Army's
downsizing at Fort Knox.

The attached instrument aimed at parents has the percentages
filled in with responses. A total of ninety-five parents
indicated they were or anticipated being affected by the
downsizing. Of those ninety-five, seventy-eight said they
were feeling increased stress on themselves and/or their
family members. Sixty-five were feeling very uncertain about
the future. Fifty-four spouses of military members said
their husbands were feeling distressed or confused about the
downsizing; forty one said their military spouse's work

. performance seemed to bé negatively affected. Seventy family
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members said they were worried about their future financial
condition if the military member was released early. Thirty-
nine responded that their children's overall attitude was
negatively affected by their perceptions of the downsizing.
Thirty- eight saw evidence of their children’'s grades going
down due to effects of the downsizing. Pinally, five
individuals said they had complete faith in the Army to take

care of their family, if they were impacted by the reduction
in force.

Parents were additionally given an opportunity to write in
any comments they wished. Representative comments follow:

"I wish the Army would treat us as human beings with feelings
and communicate with us about just what is going on. I don°'t
like reading about the downsizing in the papers and not
hearing anvthing factual directly from my chain of command.”

“"The downsizing, while I'm sure a necessity, should he
planned out well in advance. Service members should be given
all the facts as much ahead of time as possible so they can
plan accordingly.”

"I hope I will be able to find a decent job if and when I am
cut loose from the Army. I am afraid of the civilian market.
I have given all I have to the Army and now I don't know what
will happen.”

"I admit I am on edge at work and home. I know my wife and I
argue more lately. The downsizing is on my mind and the
uncertainty worries me.”

"My children hear my wife and me talk about the downsizing.
I know they worry too. This has to affect them. I don't
know how to talk to them about this. I don't have any good
news for them.”

As indicated earlier, two hundred students in grades five
through twelve responded to the questionnaire designed
especially for them. The majority of respondents were in
grades six through nine and were approximately eleven to
fourteen years old. The attached questionnaire indicates
their percentage responses. The specific indicators are as
follows:

One hundred and forty four students said they had been
affected in some way by the news of the downsizing. Of
those, sixty-two said they experienced sad feelings and
ninety-two indicated they spent time wondecring what would
happen to their parent/s. Fifty-six students pondered what
kind of job their parents would get if released from the
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Army. Seventy-eight said they wondered where they would move
if caught in the downsizing. The effects on school work and
peer relations were considerable. Seventy~three said their
grades and school work were negatively affected, while sixty-
six indicated they were having interpersonal problems with
peers. Ninety-five responded that they perceived their
parents to be worried about the effects on the overall
family from the downsizing, and fifty~-three said their
parents were arguing about it. Fifty students reported that
they were arguing with siblings more lately and thirty-two
said they were getting into more trouble at school for
talking back or misbehaving. The questionnaire concluded
with questions about post schools. One hundred and eighteen
students reported they were glad to go to school on post
rather than in a civilian school. One hundred and twelve
said that their teachers seemed to understand Army kids
better than teachers they had had in off-post schools.
Finally, one hundred and twenty-two indicated that they were
happy to go to school with kids whose parents were in the
Army.

The students were also given an opportunity to express any
personal sentiments at the end of the gquestionnaire. Typical
comments include:

"My parents talk a-lot late at night about what is going to
happen to them. I can hear them and they are worried."”

"I have gone to both on and off-post schools during my
family's four moves. The teachers in on-post schools have
always been sensitive to the frequent moves we make.”

"My parents are worried about what is going to happen and
talk about money problems.”

"In my opinion, if the Army would just tell the people who
are leaving and when, then a lot of stress would he
eliminated.”

DISCUSSION:

While this study pertains only to students attending schools
at Fort Knox, Kentucky, it is believed that the results can
be generalized to a large extent to similar students
attending Department of Defense Schools anywhere, both within
the United States and all over the world. Children cf all
ages perceive and experience stress at a different rate than
adults. It is obvious from a review of the gquestionnaire
that many students are directly and indirectly experiencing
stress due to the topic of downsizing. The author's initial
impressions, before the gquestionnaire was given, seem to be




confirmed. Overall, the majority of reporting students
clearly indicate negative efrfects from the downsizing
activities taking place. Even in families where there is no
immediate news of a service member being affected by a
reduction in force, there is significant stress being
reported.

As far as the service members are concerned, they are
experiencing an equal, if not more, amount of stress, which
is directly impacting their work performance and home and
family life. Many are experiencing uncertainty and worry,
which left to the imagination, can result in a person
"catastrophizing®” the actual situation. There is no doubt
that the perceived effects of a downsizing are causing
tensions between soldier and spouse/children. Additionally,
many are concerned about this situation, and want to care for
his/her family as the Army, as always, had the expectation
that they do just that. And, according to the results, very
few soldiers have faith in the Army taking care of him/her
self and family if the downsizing catches them.

IMPLICATIONS:

The author believes that the implications of this study are
clear to the extent that there really are things that can be
done presently to reduce these negative effects already bheing
reported by children and parents alike. Likened to a combat
mission or situation, it is known that the more information
given in a timely manner to the soldier reduces stress and
increases combat effectiveness. Similarly, the more the
soldier and his/her family know about if and when the
downsizing will affect them, then their stress level is
reduced at least to a manageable level, This results in a
better atmosphere at home, on the job, and for the children
in school. The more facts, not rumors, that are present
throughout this downsizing scenario will result in higher
morale for the soldier as long as he/she 1s in uniform. Some
soldiers, depending on their MOS or officer skill, will
transfer and integrate into the civilian sector more smoothly
than others. But many, because of the above factors, will
not do so as smoothly. It is especially those who need as
much advance notice and help as possible to ease that
transition.

The effects on children cannot be overlooked. Many report
the positive aspects of going to school in an on-post schcol
where they benefit by having teachers who seem to be
aspecially sensitive to their unigue lifestyle and needs.
The authorities in positions of responsibility need to take




into consideration the whole family when planning which
soldiers will be caught in the reduction in force. As with
any father or mother, stresses at work can trickle quite
quickly downhill to the home situation. Children are
especially sensitive to these stresses since they do not have
the capability of many adults in handling them---particularly
when they are not getting the full picture.

RECOMMENDATIONS:

It is highly recommended that as many soldiers as possible be
told as far in advance as possible they will be released.
This will reduce both perceived and real stresses in the
soldier and his/her family members which will result in both
improved work performance and better family relations.
Indirectly, the increased public relations and "good press”
the military garners from such a stand can only help its
status among the citizenry. Also, children and family
members are the forgotten combat multipliers, and the better
the morale is of these individuals, then usually the better
the morale is of the soldier, resulting in a person who is
more combat ready, as he/she knows his or her family is "in
good shape”.

The positive aspects of on-post schools cannot be over-
emphasized. It is the author's experience and observation
that teachers who indirectly serve the military by working
with family members in on-post schools are espec ally
sensitive to the unique needs, lifestyles, and challenges of
these young people. This is not an intangible concept but a
philosophy and practice that is visible, real, and
measurable., In a time of budget constraints that threaten
many aspects of our society including the size of the
military the relatively small budget of on-post schools and
the positive effects they have for both the service member
and family member alike cannot be taken lightly. Many times,
it is these indirect supportive services to the scldier that
make all the differences in his or her overall morale and
mission effectiveness. There are two things that can
negatively impact a soldier's effectiveness. One, is the
uncertainty of his or her job. The other is the happiness of
his or her family, and especially in this study, the children
in school. On-post schools don't just teach academics, we
also support the military service member in a very tangible
way which increases mission effectiveriess., And, isn't
mission effectiveness a core objective of the military?.
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PARENT AND FAMILY MEMBER:

AS YOU KNOW, THE ARMY IS PRESENTLY GOING THROUGH A PROCESS
CALLED DOWNSIZING. THIS WILL DIRECTLY AFFECT A NUMBER OF
ARMY FAMILIES EITHER NOW OR IN THE FUTURE. THE PURPOSE OF
THIS QUESTIONNAIRE IS TO ASSESS WHAT EFFECTS THE DOWNSIZING
IS HAVING OR WILL HAVE ON FAMILY MEMBERS, ESPECIALLY SPOUSES
OF SERVICE MEMBERS. THE QUESTIONNAIRE IS TOTALLY
CONFIDENTIAL ~ YOU NEED NOT GIVE YOUR NAME. A SIMILAR
QUESTIONNAIRE IS BEING COMPLETED BY A NUMBER OF SCHOOL-AGE
STUDENTS IN THE FORT KNOX COMMUNITY SCHOOLS. THANK YOU FOR
YOUR COQPERATION. PLEASE RETURN IN THE ENCLOSED ENVELOPE.

Sincerely,

Michael E. Freville

Counselor
Macdonald Middle School

1. My tamily is presently or will be affected by the

- downsizing. 43’4 Yes 334 No

IF YOU ANSWERED YES, PLEASE GO ON...CHECK AS MANY OF THE
FOLLOWING STATEMENTS AS YOU WISH IF THEY SEEM CORRECT FOR
YOUu.

2. gz?; The downsizing has created additional stress on me
and/or my family.

3. (8% The downsizing has made me very uncertain about the
future.

-
4. £+ 9 My spouse (service member) seems distressed and/or
confused about the downsizing. ,
S. 3% The downsizing has negatively affected my spouse’'s
work performance.

6. ¥2% I find that our family argues more lately due to the
effects of the downsizing.

7. Y ¥ I worry about what financial condition we will have
in the future if my spouse if released early.

8. ¢1 Y, My children's overall attitude has been negatively
influenced by the downsizing process,.




9. gﬁé& I believe my children's grades in school have gone
down due to effects of the downsizing.

10. %/ T have complete faith in the Army to properly take
care of my family if we are affected by the downsizing.

IS THERE ANYTHING ELSE YOU WISH TO ADD? PLEASE WRITE ANY
COMMENTS YOU WISH BELOW. THANK YOU FOR YOUR HELP.




|

STUDENT: AS YOU MAY KNCW, THE ARMY IS PRESENTLY TRYING TO

REDUCE THE NUMBER OF PEOPLE IT HAS. THIS IS CALLED

"DOWNSIZING". SOME SOLDIERS WILL HAVE TO LEAVE THE ARMY

EARLIER THAN THEY WANT BECAUSE OF THE DOWNSIZING. I WANT TO

KNOW HOW YOU FEEL ABOUT THIS DOWNSIZING AND HOW IT MAY HAVE

AFFECTED YOU. PLEASE ANSWER THE FOLLOWING QUESTIONS.  YOU

DON'T HAVE TO SIGN YOUR NAME SO PLEASE GIVE YOUR BEST

ANSWERS., -

1. My parent who is in the Army is definitely affected by
the downsizing. (g YYes $o XNo

2. My parent who is in the Army may be affected by the

downsizing J‘ZZ Yes 42 g NO

IF YOU ANSWERED YES TO EITHER OF THE ABOVE, PLEASE GO ON TO
THE FOLLOWING QUESTIONS.

3. I have been affected by my parent being caught in the
downsizing. 2% Yes 2§ % No

IF YOU ANSWERED YES, GO ON:

4. I have been affected in the following ways (check as
many as you want):

ﬂreelings of sadness.
aﬁwondering what will happen to my parent.

3?7.Wondering what kind of job my parent will get in the
future,

f"{ZWondering where we will move when my parent leaves the “
Army.

.ﬂ'/. :y school work has been affected and my grades have gone
own.

{L}"II'm having trouble with some of my friends now.

Lé XMy parents seem to bhe worried more lately about what the
downsizing will mean to us.

77/, 4y parents argue because of the possible effects of the
downsizing.

35"§I argue with my brothers and sisters more lately.

ZLZ I get into trouble at school more for misbehaving or
talking back.




22‘41'! glad I go to a schoo'l on post rather than one off
post.

?iguy teaché:s seem to understand Army kids better than
teachers would understand us off post.

3¢7I'm glad T go to school with kids whose parent is also in
the Arnmy.

IS THERE ANYTHING ELSE YOU WANT TO SAY? PLEASE WRITE ANY
THANK YOU FOR YOUR HELP.

COMMENTS YOU WANT BELOW.
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THE 80CIO-ECONOMIC BENEFITS OF HONE-BASING OF ARNY UNITS

Hyder Lakhani
U.S. Army Research Institute, Alexandria, VA

Home-basing of Army units is defined as the relocation of a
large number of Army units from outside of the continental United
States (OCONUS) to continental United States (CONUS). Under
home-basing, there will be a 50% reduction in location of the
force in OCONUS -- from about 38 to 40% to only 18 to 20% (or
from 300,000 to 150,000). Home-basing is also likely to be
accompanied by a longer Permanent Change of Station (PCS)
location, say, from an average period of three to six years. The
economic theory of firm-specific investment in human capital
suggests that considerable benefits will be realized from hone
basing directly by the soldier, and indirectly by the Army.

The economic theory of firm-specific training or investment
in human capital states that, in the short term, a firm or an
employer may pay a wage that is higher than the value of marginal
productivity (VMP) of an employee during the training period
(Goldfarb and Hosek, 1976). The firm-specific training benefits
the firm which imparts the training and cannot be transferred to
another firm. The training imparted to the employee increases
the VMP of the employee. A part of this increase in VMP is
recovered by the employer in the form of abnormal profits since
the employee is more likely to stay with the firm after the
training. The higher wage paid by the employer during the
training cycle is recovered by the firm from an employee’s higher
VMP after the training is completed. The longer this recovery
period, the greater is the willingness of the employer to train
new recruits. Home-basing of Army units with longer PCS is
likely to increase firm-specific training given to Army wives
because it will increase the training cost recovery period
projected by the firm.

Data and Method

Two complementary databases are used for this analysis: the
Survey of Army Families, 1987 (SAF 1987) (Griffith et al., 1987),
and the 1989 Army Family Research Program, Soldier and Family
Survey - Soldier Data File Codebook (AFRP 1989) (Brinkley et al,
1990). Two types of statistical methods are used. The first
method consists of cross tabulations of the benefit variables by
CONUS versus OCONUS location of spouses (SAF 1987) or the
soldiers (AFRP 1989) and a t-test of significant difference
between CONUS and OCONUS values of these variables. The second
method consists of a system of linear simultaneous regression
equations. It is hypothesized that an increase in a soldier’s
stay at a location will increase an Army wife’s earnings. It is
also hypothesized that location in CONUS, accompanied by an
increase in her earnings, will increase her satisfaction with
Army life, which, in turn, will be associated with an increase in
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her desire for soldier’s reenlistment in the Army.

Results and discussion of soldier benefits

Fapily income will increase

The proposed increase in PCS stay will increase Army wives’
chances of obtaining better paying, career-based, employment
instead of the current situation of part-time work and under-
employment (e.g., college graduates working for jobs requiring
high school education). As noted above, the longer duration of
location will induce employers to invest in firm-specific human
capital of the wives. The SAF 1987 data were analyzed to estimate
a system of equations comprised of four dependent variables. The
predictor of spouse earnings included the variable of the number
of months spent at the current location, while controlling for
several other explanatory variables noted in Table 1. The
results in Table 1, column 3, reveal that an increase in stay at
the current location by one month (in excess of the average stay
of 26 months) increased an enlisted wife’s pre-tax earnings by
$21 in excess of the mean spouse earnings of $7,948. The results
of similar analysis for wives of officers (not shown for brevity)
revealed that an increase in stay by one month increased her pre-
tax earnings by $39 in excess of an average spouse income of
$10,578. An implication of this finding is that the proposed
increase in stay at a location under home-basing of units will
tend to increase spouse earnings significantly. Extrapolation of
average monthly increase in earnings for a 36-month additional
period of home-basing resulted in an increase in enlisted wife’s
earnings by $756, i.e. by about 10%; and that of an officer’s
spouse’s earnings by $1,404, i.e. by about 13%.

ity & lity of ] ¢ and ’

The 1989 AFRP survey asked soldiers if their spouses had
problem finding employment. The responses ranged from 1l=no
problem, to 4=severe problem. The results, in Table 2, reveal
that Army wives had significantly (p < .02) greater problem
finding employment in OCONUS compared to CCNUS. Therefore, home
basing of Army units in CONUS is likely to mitigate this problemn.
Moreover, jobs cbtained by Army wives in OCONUS are likely to be
part-time whereas CONUS employment is more likely to be full-~
time. Table 2 shows that, of all spouses that were working full-
time (10-12 months) in 1986, 65% were located in CONUS and only
35% were located in OCONUS. In contrast to this, spouses in
OCONUS comprised 54% of all spouses working part-time (1-3
months) whereas CONUS spouses comprised only 46% of this category
(Table 2). It must be added that Army wives in CONUS were able
to work greater number of weeks for pay and a greater number of
hours per week relative to Army wives in OCONUS. Both of these
differences were statistically significant (p <.0004). Finally,
the jobs held by Army wives in OCONUS appear to pay less than the
jobs in CONUS, perhaps because of the differential quality of
jobs such as career progressive jobs in CONUS relative to OCONUS.




Analysis of the SAF 1987 data reported in Table 2 suggest that,
of all enlisted spouses who earned the highest income bracket of
»$25,000 and above" in 1986, 70% were located in CONUS and only
30% were located in OCONUS. Similarly, in the second highest
earnings bracket of $20,000 to $24,999, CONUS spouses comprised
83% and OCONUS spouses comprised 17%. Therefore, home basing is

likely to pravide similar higher earnings in CONUS relative to
OCONUS.

Satisfaction with Army life will increagse in CONUS

The analysis of SAF 1987 data indicated that wives of
enlisted soldiers located in CONUS were more satisfied with the
Army as a way of life than those in OCONUS. Table 2 shows that,
of all spouses who reported that they were "very satisfied"”, 73%
were located in CONUS and only 27% were in OCONUS. The reasons
for an increase in an enlisted wife’s satisfaction were analyzed
in a regression equation model, using the SAF 87 data, with an
Army wife’s satisfaction with Army life as a dependent variable.
The results were as follows: (1) An increase in stay at the
current location significantly (p<.05) increased her satisfaction
with Army life. Every additional stay by a month in excess of
the average stay of 26 months was associated with an increase in
satisfaction (Likert scale, l=very dissatisfied, S=very
satisfied) by .005 points in excess of the mean level of 3.54
points. (2) Location in OCONUS was negatively associated with
her satisfaction; conversely CONUS location increased the
satisfaction level. (3) An increase in a soldier’s rank by one
level in excess of the sample mean grade level of 6.05 ( where
El=1, E2=2, etc.) increased her satisfaction level by 0.15 points
above the mean satisfaction level of 3.54. These results are
based on statistically controlling for several explanatory
variables listed in Table 1. This Table also shows that an
increase in an Army wife’s satisfaction with Army life
significantly (p<.01l) increased her desire for her husband’s
retention.

Home ownership in CONUS will increase

The short stay of an average period of three years under the
current PCS policy makes home ownership uneconomical, both in
CONUS and in OCONUS, because capital appreciation and equity
build up over the short period of three years is not sufficient
to recover the initial closing costs. Also, many OCONUS
countries do not permit real estate ownership to foreigners.
Therefore, more soldiers own homes in CONUS relative to OCONUS.
Analysis of the 1989 AFRP data, shown in Table 2, indicates that,
of all (n = 524) soldiers who owned their homes, 95% were located
in CONUS and only 5% were located in OCONUS. Home~basing will
increase home ownership on both counts: relocation from OCONUS to
CONUS, and longer PCS.

Quality of family life will improve




Table 1

3SLS Regression Results for interdependeace of child care used, spouse income, and retention desires of

spouses of ealisted soldiers :

Predictor/Variable Hours Child care Spouse’s pre-tax Eg.J3 Spouse’s

used last month income $ in 1986 Retention

No__Name¢

1. Intercept 2846 -11841.1 -62°°°

2. Spouse’s pre-tax income in 1986, $ - - 6.41

3. Child Care used last month, hours - 36.01%°* -0004

4, Spousc Worked for pay, hours last week 139¢ee - .

5. Spouse’s Months worked for pay in 1986 1.86°°* 838.02°*¢ 004

6. No. of children less than 6 yrs. 282 . -

7. Age of youngest child £.91 . .

8. Spouse’s satisf. with Army life - . J200e

9. Soldier’s years of service -21** - 003

10. Soldier’s rank 7.14%** - -

11. No. of months at current location - 21.26° -001

12. Spouses perceptions of soldier’s - - J10e
career plans

13. OCONUS location -01* . 05

14. Spouse volunteering in Military org. -.08 9.1 -

15. Spouse volunteering in Civilian org. 34 16.03 -

16. Spouse age 111* 298.85%*¢ -

17. Spouse education 5.95%° - -

18. Sp. volunteering for home child care -.68 - -

Degrees of freedom = 2,116
System R-squared=.46

* =p<i0 °***p<01
*¢ = p <05. All significance levels are for 2-tailed test.




Three measures of quality of family life are analyzed.
First, it is hypothesized that an increase in the number of
nights spent by a soldier away from home during the last six
months, whether in CONUS or OCONUS, unaccompanied by spouse, is
likely to reflect a deterioration in quality of family life.
Table 2 reveals that soldiers in OCONUS spent significantly
greater number of nights away from home so that home basing will
improve this index of quality of family life. Second, the 1989
AFRP survey asked soldiers about the extent of their worry about
family safety when away from home. The values of this variable
ranged from l=least worried, to 5=most worried. Table 2 shows
that the soldiers in CONUS worried less (mean=1.89) relative to
those in OCONUS (mean=1.96). Third, soldiers in the AFRP 1989
survey were also asked about their satisfaction with quality time
spent with children. Table 2 shows that 60% of soldiers in CONUS
were satisfied with this index relative to 40% in OCONUS. Thus,
home basing will improve quality of family life.

Benefits to the Army

The Army is likely to benefit from home basing on account of
five major cost savings: (1) reduction in future costs of PCS
moves (from $1.2 billion in Fiscal Year 1992), (2) reduced need
for providing child care facilities due to greater availability
and use of civilian child care centers in CONUS, (3) decreased
costs of providing OCONUS Army schools because of availability of
public schools in CONUS, (4) reduced need to racruit and train
soldiers because of a potential increase in soldier retention due
to an increase in an Army wife’s satisfaction with Army life in
CONUS relative to OCONUS, as noted above, and (5) reduced cost of

providing on-base housing to soldiers who would tend toc own and
live off-base.

Disadvantages of home-basing

Home basing is likely to have three disadvantages. First,
some CONUS posts will be more attractive than others e.g. posts
with considerable spouse employment opportunities will be
attractive and soldiers would not like to move away from them and
conversely for other posts. This problem can, perhaps, be
mitigated by developing a market system of exchanges of PCS
assignments. Soldiers can be encouraged to advertise their PCS
assignment, along with their Military Occupational Specialty
(MOS), rank, and desired location(s) in such media as the Army
Times. Those who desire to stay at better locations might be
willing to pay a price to soldiers who are willing to accept
undesirable locations. The Army policy makers should consider
accepting the exchanges, subject to its requirements of MOS and
other characteristics. Second, Wood (1982) suggests that Army
officers’ wives who are employed in the civilian sector are
likely to be involved more in civilian community and less in the
Army network. These spouses will tend to pull the soldiers away
from the Army and toward civilian jobs. Hence reenlistment will
decrease instead of increasing. The high quality soldiers can,




perhaps, be retained by increasing such economic incentives as N
the selective reenlistment bonuses and accelerating the speed of
promotion. Third, home basing might generate inequalities in
home ownership. Officers, who could afford to buy their own
homes, might do so and move off the posts. Enlisted soldiers,
who cannot afford to buy homes, will tend to concentrate in Army-~
owned, on post, housing ghettos, unless policy measures are taken
to subsidize and stimulate enlisted home ownership.
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Table 2
Indicators of Socis~ecenemic Benefits of
Nose~basing te Enlisted Soldiere
(Q sre in parentheses)

Index conus ocoNus ”

1. Prodles finding spouse .49 2.9 .02
saploywent (1-4) (2,018) (2,462)

3. Spouse Imploywent: (2] 3 . 0004
Pull-tine (8) 4 94 .03
Part-tisme (8)

3. Spouse Zarnings ($):

23,000 & above 70 30 .02
20,000-24,999 [ }} 1? .02

4. Nome ownership (%) (Q=S34) "’ H .03

3. Spouse "very sstisfied® with Army 73 27 .09
Lite()

6. Satisfaction with housing (1-4) 3.3 .0001

? 3.18
(4,337) (3,090)

7. No. of nights avay from hose .0001

29 38
{2,364) (1,694)

0. \Vorry about family safety vhen 1.99 1.96 .03 ¥
avay (2,697) (2,074) ’

9. Setisf. vith quality time 40 40 .10
spent with children (V) (1,49)) {1,49))
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SPECIAL FORCES PRIOR SERVICE PROGRAM'

Elizabeth J. Brady
U.S. Army Research Institute

Introduction

The Special Forces Prior Service Program, also known as the
18X Program, was established in 1990 by the U.S. Army Recruiting
Command (USAREC) as a means of expanding Special Forces
recruiting into additional markets. Under this program, soldiers
who have separated from any of the armed services and meet
certain requirements, including pay grade (E-4 through E-~6) and
length of separation (no more than 4 years), are eligible to
reenlist in Special Forces (SF).

Men who qualify for the Prior Service Program are eligible
to attend the 21~day U.S. Army John F. Kennedy Special Warfare
Center and School (USAJFKSWCS) Special Forces Assessment and
Selection (SFAS) Program at Fort Bragg, NC. 1In brief, SFAS
assesses individuals for physical fitness, effort, ability to
cope with stress, leadership qualities, and ability to work on
teams. Soldiers who demonstrate a potential for SF are selected
to attend the SF Qualification Course.

A major advantage of the Prior Service Program is that it
provides a valuable source of experienced soldiers for the SFAS
Program. Prior Service soldiers also bring with them diverse
backgrounds that make them a unique and potentially important
asset. Partly because of their diversity, Prior Service
candidates typically prepare for SFAS by attending a two-week
pretraining program that covers the basic skills (e.g.,
ruckmarching techniques) and attitude development that are needed
for successful SFAS participation.

The purpose of this report is to assess whether and to what
extent Prior Service soldiers differ from Active Duty and
National Guard/Reserve candidates on SFAS outcomes.

‘Presented at the meeting of the Military Testing Association,
October, 1992. All statements expressed in this paper are those of
the author and does not necessarily reflect the official opinions

or policies of the U.S. Army Research Institute or the Department
of the Army.
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Research Approach

Brocedure and Sampleg

The data used in these analyses came from the ARI-USAJFKSWCS
FY91 and FY92 SFAS databases which contains military and personal
demographic information plus SFAS performance and outcome data on
all candidates.

There were two samples drawn from SFAS classes conducted in
FY91 and FY92. Both samples were limited to enlisted soldiers.
The first sample consisted of data from the first eight classes
in which Prior Service soldiers were allowed to participate in
FY91, and the second consisted of seven classes conducted in
FY92. Table 1 shows the number and percent of Active Duty,
National Guard/Reserve, and Prior Service candidates in FY91 and
FY92 SFAS classas.

Table 1

; 3 F ¢ of Acti Dut Nati 1 1/F :
Brior Service candjdates in Fy91 and FY92 SFAS Classes

COMPONENT FY91l 3 FY92 3
Active Duty 1625 69% 1696 71%
National Guard/Reserve 410 17% 233 10%
Prior Service 329 14% 450 19%
TOTAL 2364 2379

Results and Discussion

SFAS Outcomes. Candidates have two opportunities to pass
pre-requisites; day 1 and day 3 of SFAS. 1In order to pass SFAS
pre-requisites, candidates must score a minimum of 206 points on
the Army Physical Fitness Test (APFT), with no less than 60
points on any event (2-mile run, pushups, and situps) scored for
age group 17 through 21, and be able to swim 50 meters unassisted
while wearing battle dress uniform and hoots. Therefore, a pre-
requisite drop is defined as a failure on the APFT and/or the
swim test. As shown in Figure 1, Prior Service candidates had
the highest overall pre-requisite failures in FY91 and FY92 as
compared to Active Duty and National Guard/Reserve.

The high pre-requisite drop rate for Prior Service
candidates was largely due to swim test failures in FY91. 1In
fact, it was at least double that of Active Duty and of National




Guard/Reserve. This result may be partly explained by the fact
that Prior Service soldiers are not required to take a swim test
before SFAS.

In FY92, the high pre-requisite drop rate of Prior Service
candidates was largely due to APFT failures. Their failure rate
was double that of Active Duty. This result may be explained in
part by the simple fact that Prior Service candidates are not, or
do not have the time to adequately prepare physically for SFAS.

PERCENT OF PRE-REQUISITE DROPS
BY COMPONENT

25%

20% A

18% 1 -

10% -

5% -

0% - mEE

FY92
EZactive puty MEBPRIOR SERVICE [T NAT. GUARD/RESERVE

ARI - MTA9?
ARI-USAJFKSWCS DATABASES

. Figure 1. Percent of pre-requisite drcps in each component (FY91
and FY92 SFAS classes).




A candidate may not voluntarily withdraw from SFAS until
after day 4. Figure 2 shows the percent of candidates who
voluntarily withdrew from SFAS. As shown, the percent of
voluntary withdrawals for all of the components dropped in FY92.
Prior Service candidates had a higher percent of voluntary
withdrawals than National Guard/Reserve but lower than Active

Duty.

PERCENT OF VOLUNTARY WITHDRAWALS
BY COMPONENT
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ARI - MTA92
ARI-USAJFKSWCS DATABASES

Figure 2. Percent of voluntary withdrawals in each component
(FY91 and FY92 SFAS classes).




The third, and most important, outcome examined was the
percent of candidates who graduated from SFAS. As shown in
Figure 3, the graduation rates increased for all of the
components in FY$2. Graduation rates for Prior Service
candidates was lower than that for Active Duty but higher than
rates for National Guard/Reserve in FY91. In FY92, the Prior
Service graduation rate remained lower than both Active Duty and
National Guard/Reserve rates.

However, since the graduation rate was based on the total
number of candidates (including pre-requisite drops), the Prior
Service graduation rate is somewhat more impressive than it seems
at first glance. Even though the Prior Service pre-requisite
drop rate was nine percentage points higher than the rate for
Active Duty im FY91 and 11% higher in FY92, their graduation rate
was only two percentage points lower in FY91 and eight percentage
points lower in FY92. Thus, Prior Service soldiers who passed
the pre-requisite tests performed relatively well in SFAS.

PERCENT OF GRADUATES
BY COMPONENT

80%
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Figure 3. Percent of graduates in each component (FY91 and FY92
SFAS classes).




Recently, USAJFKSWCS and USAREC began to reconsider the
Prior Service Program in view of current recruitment needs.
After a period of expansion, SF authorizations are now
approaching sustainment levels. As a result, the recruiting
mission is being reduced (Herd & Teplitzky, 1991), allowing
USAJFKSWCS and USAREC to be more selective about personnel

applying for SF. For a more indepth look at the Prior Service

Program, please refer to Brady and Brooks (1992).
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Demographics and Aptitude
Malcolm James Ree James A. Earles

Armstrong Laboratory. Human Resources Directoratae,
Manpower and Personnel Division

The post-war baby boom of the late 19403, 1950 and 1960s created
large cohorts of enlistment and commissioning age. The all-volunteer
force of the 1970s was fueled by this group but that is already
changing. The future holds few certainties but among these is that
the cohort of 18-23 year old eligibles for the service has begun to
decrease and will continue to for the next few years. By the middle
of the 908, this cohort will begin to slowly expand. This will have
profound consequences which will spread across the entire array of
Manpower, Personnel and Training. Recruiting, selection, job
classification,and retention will be impacted as the population
changes and policies are adjusted to the available manpower supply.
Estimates of aptitude distributions, which can be expected to change
as the demographics of the population change, are provided through
analyses of nationally representative sample of American youth.

METHOD
Subjects
A nationally representative sample of American youth, collected
in 1980 by the Natiocnal Opinion Research Center (NORC), wasg the
sample which formed the basis for these analyses. It serves as the
normative reference for the scores for the Armed Services Vocational
Aptitude Battery (ASVAB). The sample has 9,173 males and females and

in weighted form, has over 25,000,000 subjects (Maier & Sims, 1986;
Ree & Wegner, 1990).

Measures

The Armed Services Vocational Aptitude Battery is a multiple
aptitude test battery (DOD, 1984) composed of ten gubtests. The ASVAB
is used by all the Sexrvices for enlistment qualification and initial
job assignment. The battery has been used in this current
configuration of subtests and items since 1980, and is highly
reliable (Palmer, Hartke, Ree, Welsh, & Valentine, 1988) and wvalid
(Wilbourn, Valentine, & Ree, 1984). Five measures calculated from
the ASVAB are of special interest to the Air Force. The first, the
Armed Forces Qualification Test (AFQT) is used by coiugress to
determine relative trainability and quality of recruits for all the
services. The other four aptitude indexes are used by the Air Force
for classification to jobs. The ASVAB subtests, and composites were
described by Earles and Ree (1992).

Procedures

The weights for the sample (which make it nationally
representative) correct for over-sampling of e-hnic minorities and
poor white subjects. Adjustments to these weights were derived from
current census estimates and projections (Spencer,1986; Spencer,1989)
for the years 1990 through 2010. Two simplifying assumptions were
necescary. The first was that the Mid-Series estimate provided by the
census was most appropriate. In census projections there are three




estimates of population on the basis of High, Middle and Low Levels
of fertility. The Mid-Series estimate was used to avoid extremes.
Secondly, it was assumed that within each of the three racial/ethnic
groupings ability distributions in the future would remain as in 1980.
Another way of saying this is that offspring within a group are
expected to resemble the group. No assumptions of genetic inheritance
nor environmental influence on test scores are necessary.

There are difficulties in the estimation of statistics for
Hispanic population groups. The NORC estimates appear to be based on
a definition of Hispanic that was different from that used by the
Bureau of the Census. The NORC estimate was that there were 1,544,000
Hispanic youth aged 18 through 23 in 1980. Assuming that deaths
approximately equaled net migration for this age cohort, there would
be 1,544,000 Hispanic youth 20 through 25 years of age (adhering to
the NORC definition) in 1982 (the estimate closest to 1980 in the
most recent Hispanic census report). The Hispanic census provides a
1982 estimate of 2,026,000 for *Spanish-Origin® or Hispanic residents
of this age group. A multiplier of .767 adjusts 2,026,000 to the NORC
value of 1,544,000 and was applied to the census ®*Spanish-Origin®
estimates for 1990, 1995, 2000, 2005, and 2010.

Additionally, net increases from emigration/immigration and the
effects of the out-marriage rate (the rate at which members of cne
group marry or produce children with members of another group) could
not be appropriately estimated. It is believed these effects would be
small because non-citizens are a negligible portion of the Air Force
and out marriage rates tend to cancel across groups.

Distributions of AFQT categories were made. The number and
proportion in each category was computed for each year. Additionally,
the mean, standard deviation, and selected percentiles were computed
for the Air Force aptitude indexes: Mechanical, Administrative,
General, and Electronics.

RESULTS AND DISCUSSION
The proportions of racial/ethnic groups in 1980 through 2010 are
shown in Table 1. The White proportion of the population falls from
80% to 74% during the period.

Table 1 Racial/Ethnic Percentages of 18-23 Year 0ld Population

Year White Black Hispanic
1980 80.3 13.7 6.1
1990 78.3 14.6 7.0
1995 76.5 15.4 8.1
2000 76.0 15.7 8.4
2005 74.9 15.7 9.4
2010 73.8 16.0 10.2
1930-2010 -4.5 +1.4 +3.2
Year Total White Black Hispanic
Numbers (x1000)
1980 25,409 20,395 3,470 1,544
1990 22,309 17,478 3,266 1,565
1995 20,399 15,608 3,141 1,650
2000 21,900 16,642 3,429 1,829




2005 23,132 17,336 3,630 2,166
2010 23,265 17,172 3,720 2,373

The Black and Hispanic proportions in this age range increases
from approximately 14% to 16% and 7% to 10% respectively. Table 1
also shows the estimated numbers in these groups. The most apparent
effect is the consequence of the reduction of number of births--the
birth dearth as it has been called in the popular press. The number
of military aged young men and women falls by about 3.1 million from
1980 to 1990. 1In 1995 the number falls further to show a decrement
of about 5 million compared to 1980. From 2000 to 2010 the numbers
increase but remain 2.1 million fewer than in 1980.

Table 2 shows the distribution of AFQT category by year.
Category II, from which the Air Force heavily recruits, shows the
largest proportional change.

Table 2 Distributions of AFQT by Category

AFQT
Category § 1980 1990 1995 2000 2005 2010
I 93-99 7.9 7.8 7.6 7.6 7.5 7.4
II 65-92 28.2 27.7 27.3 27.2 27.0 26.7
III 31-64 33.6 33.4 33.2 33.1 33.0 32.9
Iv 10-30 21.0 21.4 21.8 21.9 22.1 22.3
v 1-9 9.3 9.7 10.1 10.2 10.4 10.7
I-IIIa 50-99 51.4 50.6 45.9 49.7 49.3 48.9
IIIb-Vv 1-49 48.6 49.4 50.1 50.3 50.7 51.1

Estimated Number of Manpower Resources (x1000)

I 2,007 1,740 1,550 1,664 1,734 1,721

11 7.165 6,179 5,568 5,956 6,245 6,211
III 8,537 7,451 6,772 7,248 7,633 7,654
v 5,335 4,774 4,446 4,796 5,112 5,188

\'4 2,363 2,163 2,060 2,233 2,405 2,489
I-IIIa 13,060 11,288 10,179 10,884 11,404 11,376
IIIb-V 12,348 11,020 10,219 11,015 11,727 11,888

te. § is used to indicate percentile.

From 1980 to 1995 there is a loss of over one and one half
million. Category I shows a loss of 450,000 in this same time
period. Categories IV and V show increased proportions but a loss of
1,200,000 individuals from 1980 to 1995. However, these two lowest
categories climb steadily to 1980 levels by the end of 2010. The Air
Force does no significant recruiting in Category IV and is prohibited
from recruiting in Category V. The proportion in the upper-half of
the distribution (I- IIIa) decreases from 51.4% to 48.9% across the
time span estimated.

Finally, Table 3 gives the expected proportions of the population
in the four quartiles for 18 to 23 year-old youth for the four Air
Force aptitude index composites. Changes in the demographics lead to
projections of decreased performance on these classification measures
for enlistment age youth through the year 2010.




Table 3 Mean and Standard Deviation and Expected Proportions in Quartiles of
USAF Composites

Mechanical 1980 1990 1995 2000 2005 2010
Mean 50.3 49.7 49.2 49.0 48.8 48.4
std Deviation 28.8 28.9 29.0 29.0 29.1 29.1
First Quartile 26.1 24.6 24.1 2¢.0 23.8 23.6
Second Quartile 24.3 24.4 24.2 24.1 23.9 23.7
Third Quartile 24.8 25.0 24.9 24.8 24.8 24.8
Fourth Quartile 24.8 26.0 26.8 27.1 27.% 27.9
Administrative 1980 1990 1995 2000 2005 2010
Mean S0.6 0.1 49.6 49.5 49.2 48.9
Sstd Deviation 29.0 29.1 29.1 29.2 29.2 29.2
First Quartile 26.1 25.7 25.3 25.2 24.9 24.7
Second Quartile 24.3 24.0 23.7 23.6 23.6 23.4
Third Quartile 24.8 24.7 24.8 24.8 24.7 24.8
Pourth Quartile 24.8 25.6 26.2 26.4 26.8 27.1
General 1980 1990 1998 2000 2005 2010
Mean 51.0 S0.4 49.9 49.7 49.4 49.1
std Deviation 29.1 29.3 29.3 29.4 29.4 29.4
First Quartile 26.6 26.1 25.7 25.5 25.3 25.0
Second Quartile 24.0 23.7 23.4 23.4 23.2 23.1
Third Quartile 24.8 24.7 24.7 24.7 24.7 24.7
Fourth Quartile 24.6 25.5 26.2 26.4 26.8 27.2
Electronic 1980 1990 1995 2000 2005 2010
Mean 50.3 49.8 49.3 49.1 48.8 48.5
std Deviation 28.8 28.9 29.0 29.0 29.1 29.1
First Quartile 25.0 24.6 24.2 24.1 23.8 23.6
Second Quartile 24.5 24.1 23.7 23.6 23.6 23.3
Third Quartile 25.3 25.3 25.3 25.3 25.2 25.2
Fourth Quartile 25.2 26.0 26.8 27.0 27.4 27.9

Note. "Std® is the symbol for standard deviation.

By the year 2010 the Air Force could be much different from now.
The proportion of whites will decrease and the proportion of minority
group members will have increased. A little over a quarter (26.2%) of
the pool of eligibles will be Black or Hispanic as opposed to about 19
percent in 1980. The absolute number of young men and women in the
prime recruiting ages will have fallen from the large 1980 value to
its lowest in 1995. It then begins a 15 year climb but will still be
more than two million below the level of 1980. In the AFQT I-IIIa
categories, there will be over 1.6 million fewer young people than in
1980. The Air Force and the other services are currently
concentrating their recruiting in these categories and competition can
be expected to become more intense. Further, because almost all Air
Force officers come from AFQT categories I and II where there will be
about 1.2 million fewer in 1995 than in 1980, the recruitment of
officers can be expected to become more competitive and difficult.

The four Air Force composites show a decline in average
percentile score. 1In each case the proportion of scores in the two
upper quartiles decline while the two lower quartiles increase. The
implication is that it will be more difficult to recruit and train
individuals for the more difficult technical specialties. For
example, the proportion in the first quartile of the Electronics
composite drops to 23.6%. This is a drop of over 861,000 young men
and women who qualify for training in Air Force jobs requiring first
quartile electronics scores. Additionally, industry can be expected




to bid for the services of the highly qualified. The demographic
trends suggest that recruitment for the Air Force will become somewhat
more difficult. Because aptitude is closely related to training, job
performance, retention, promotion and a host of other areas which
concern the Air Force the policies of today must be modified to
accommodate demographic changes.
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Introduction

A number of Project A spatial tests - Assembling Objects, Figural Reasoning, and Orientation -
have bwen included In the Enhanced Computer Administered Test (ECAT) program and are being
considered for addition to the Armed Services Vocational Aptitude Battery (ASVAB). Therefore, R Is
Important that these tests remain valid incremental predictors (over and above ASVAB) of various job
performance criteria. One important potential threat to the long-term validity of these tests is the
possibility of confounding true spatial abllity with differential practice and coaching effects.

The following paper describes stages in the development of strategies and scripts for a coaching
experiment involving the three spatial tests. Specifically, the stages involved in this research effort were:
(1) a review of the existing literature on the effacts of practice and coaching on spatial test scores,

(2) a review of manuals, books, and other publications dealing with coaching of spatial test items, (3) the
development of specific coaching strategies and materials, and (4) the development of presentation
media to teach the coaching strategies to prospective students.

P i |
Effects on Spatial Tests

An investigation into the previous literature on the effects of practice and/or coaching revealed
several research articles which suggest that practice and coaching do, in fact, affect scores on these
types of tests. For example, Stericker and LeVesconte (1982) found that spatial ability is significantly
affected by prior coaching on how to take the test. Stericker and LeVesconte (1982) also found that
visual-gpatial skill is trainable in both female and male adults and suggested that the effects of training
on certaln spatial tests generalized beyond the immediate training situation to increase scores on other
tests of spatial abiiity as well. Howaver, Gagnon (1985) found that a five-hour training session on certain
spatial tasks did not generalize to higher scores on other related spatial tests.

In a series of meta-analyses, Baenninger and Newcombe (1989) found that "specific” training
(i.e., training on a single spatial measure) produced significant increases in spatial scores. The same
authors also found that "short” training (single or brief administrations over a period of less than three
weeks) produced effect sizes which were not significantly different from those of practice alone.
Baenninger and Newcombe (1989) concluded that “...brief training fulfills the same function as practice.
That is, it enhances test-specific spatial ability but not necessarily general spatial ability” (p. 339).

Other researchers have documented similar resuits. Brinkmann (1966) found that a programmed
instruction technique sucessfully improved scores of “spatial visualization®. Kyllonen, Lohman, and Snow
(1984) noted that training strategies and performance feedback were both effective in increasing the
scores on spatial tests. McGee (1978) found that training (in the form of a one-hour lecture on spatial

1All statemnents expressed in this paper are those of the authors and do not necessarily reflect the official opinions or
policies of ARI, PERSCOM, and the Department of the Army.




N ]

abilities) significantly improved scores on a five-item form of the Mental Rotation Test. Saunderson
(1973) also found that spaecific training on spatial tasks was directly related to increased scores on
subsequent spatial abllity tests. Gibson (1953) reported studies which found that practice and/or
tralning had similar results on improving such spatially oriented skills as estimating the linear extent,
area, and angles of various geometric figures. Sherman (1974) found similar results of practice effects
on various spatial tests. Goldstein and Chance (1965) and Conner, Schackman, and Serbin (1978) also
found substantial training and practice effects on a set of tems taken from the Embedded Figures Test
and two other measures of field dependence.

In conclusion, a great deal of literature exists which suggests that practice and/or specific
coaching on spatial tasks improves scores on spatial ability tests.

i k licati

The second part of this investigation was to survey actual “coaching® books and manuals which
are easily accessible to the public (l.e., recruiters and recruitees). Two examples are: Up the 1.Q.! by
Paul Jacobs (1977) and Know Your Own {.Q. by H. J. Eysenck (1962). Jacobs' book presents a list of
12 principles or rules for solving test items and provides numerous examples and practice tems to
fascilitate learning. Tha Army’s Figural Reasoning test, one of the measures of concern, contains items
which are very similar to those in Jacobs’ book. Eysenck’s book also includes this type of item and
supplies readers with the correct answers and how they can be obtained.

In summary, there appears to be cause for concern about the long-term validity of the Project A
spatial tasts. Spatial test scores in general seam to be susceptible to coaching and/or practice effects
and coaching aids are readily available tor this purpose. Therefore, the possibility remains that scores
on the Project A spatial tests may be invalidated by the confounding influence of differential coaching
and/or practice experience. Howaever, since coaching involves training on gpecific test items (Anastasi,
1982), the results of previous research are not conclusive and more focused research is necessary.

in in j

The next stage was to develop specific coaching strategies for the Project A spatial tests
(Assembling Objects, Figural Reasoning, and Orientation). In general, there were several steps taken to
develop strategies, clues, and "hints" designed to make the spatial items quicker and easier to soive.

Over all test items, the first step in the development of strategies involved breaking the tests
down and grouping similar items. In general, the analysis of similar item types was based on patterns of
problem solutions, object shapes, number of connections, and amount of rotations. The second step
was to count the similarities in types of tems to determine the strategy that would answer the largest
number of items. In the third step, strategies or *hints” were developed to represent the most common
similarities to the least common. Hence, the most important criteria used in developing the coaching

strategies was to choose the similarities in items that helped to solve the largest number of items in the
test.

The first test, Assembling Objects, contains 36 items with an 18-minute time limit. The subject
must choose from four possible answers. The first part of this test involves connecting pieces together
that are labeled with identical letters to "build® or "assemble® an object. Figure 1 is a fictitious iten
(similar to the fictitious items used in the coaching strategy) designed to represent an Assembling
Objects ltem.




FIRST PICTURE POSSIBLE ANSWERS
. [ »
v
3

Figure 1. Example of Assembling Objects ltem (Part 1)

The coaching strategy for this type of item was to teach the subjects to eliminate wrong answers by
simply looking at the number and location of connections for each item. On many of the items, it was
found that the number of connections on a given object could eliminate one , two or all three of the
distractors without ever having to "assemble” the pieces to arrive at the correct sclution. it was
determined that this simple trick helped eliminate mors distractors (and solve more items) than any other
generalities or similarities found in this test.

The second part of the Assembling Objects test involved fitting object shapes together like a
puzzie into one larger object shape (Figure 2).

FIRST PICTURE. POSSIBLE ANSWERS
C—3

Figure 2. Example of Assembling Objects {tem (Part 2)

The coaching strategy for this section was to teach subjects to eliminate answers that didn’t contain the
largest object shape, the smallest object shape, and the same number of object shapes as in the first
picture. The largest object shape was the main focus of the coaching strategy because, again, it was
responsible for solving the largest number of items in this part of the test. In other words, eliminating
those distractors that did not have the largest object shape included solved the largest number of items
on the test by itself without having to piece the object shapes together.
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The second test, Figural Reasoning, consists of 30 items with a 12-minute time limit. The task
for this test is to identify the pattern or relationship that exists among a series of four figuras and then to
ilentify from five possible answers the figure that should appear next in the pattern/relationship (Figure

: 3). The coaching strategy developed for this test reviewed in depth the six patterns contained in the test
. (addition, subtractlon, rotation, movement, repetition, and number) and gave subjects Instructions and
' practice in detecting them and choosing the correct answer. For example, the coaching strategy for the
repstition pattern teaches the subjects to choose the answer that is identical to the picture presented in
the first ard third positions in the pattern series. By focusing on these pictures, the subject can
automatically eliminate all of the distractors and choose the correct solution to the probiem.

FIGURE SERIES POSSIBLE ANSWERS

. Figure 3. Example of Figural Reasoning item

| ' The remaining test, Orientation, contains 24 items with a 10-minute tima limit. Each item
contains a picture within a circular or rectangular frame (Figure 4).
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Figure 4. Example of Orientation item

The bottorn of the frame has a small circle with a dot inside it. The picture or scene is not in an upright
position and the task is to mentally rotate the frame so that the small circle with the dot is positioned at
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the bottom of the picture. After doing so, the subject must then decide where the dot will appear in the
small circle and choose the correct answer from among five alternative answers. The coaching strategy
for this test involved telling subjects that all rotations are in multiples of 1/8 turns. Subjects are then
Instructed and given practice on how to count the number of turns necessary to align the small circle
and dot with the bottom of the picture. Counting off the same numbaer of 1/8 tumns in the same diraction
within the small circle with the dot gives the correct answer. This coaching strategy was seen by the
authors as the most effective becausa it effectively reduced the spatial orientation exercise into one of a
mathematical (counting) exercise.

The Coaching Presentation Media

The coaching presentation medium which was used in the final research design evolved from
numereous constraints on the overall experiment. The first design was to present the coaching material
by means of overhead projection slides and a live, oral presentation of the strategies. However, due to
lack of classroom space and poor angles of vision, the overhead projection was ruled out in a
preliminary pilot test. The idea of a videotape presentation, prefered for ease and consistency in
administration, was ruled out due to the small image size of the item examples on the television monitor
which would drastically reduce the size of the test groups able to view the videotape. The final
presentation medium tested and finally used in the research experiment involved an audiotape
presentation of the strategies accompanied by a workbook of examples and practice items for the
student to use as they listened. This medium solved all visual problems encountered with the earlier
ideas and presented the example and practice items in the same physical format as in the test itself.
Due to this, the transfer effects of coaching and practice should have been maximized in the experiment
(Busciglio, 1992).

References
Anastasi, A. (1982). Psycholoqical testing (fifth edition). New York: MacMillan.

Baenninger, M. & Newcombe, N. (1989). The role of experience in spatial test performance: A meta-
analysis. Sex Roles, 20, 327-344.

Brinkman, E.H. (1966). Programmed instruction as a technique improving spatial visualization. Journal
f lied Psycholoqy, 5Q; 179-184.

Busciglio, H.H. (1992, October). Assessing the coachability of Project A spatial tests: Empirical resuits.
Paper presented at the annual conference of the Military Testing Association, San Diego, CA.

Conner, J.M., Schackman, M., & Serbin, LA. (1978). Sex-related differences in response to practice on
a visual-spatial test and generalization to a related test. Child Development, 49, 24-29.

Eysenck, H.J (1962). Know yoyr gwn 1.Q.. Baltimore: Penguin.

Gagnon, D. (1985). Videogames and spatial skills: An exploratory study. tional Communi
and Technology, 33(4), 263-275.

Gibson, E.J. (1953). Improvement in perceptual judgements as a function of controlled practice or

training. Psychological Bylletin, §Q, 401-431.

Goldstein, A.G., & Chance, J.E. (1965). Effects of practice on sex-related differences in performance on

Embedded Figures. Psychgnomic Science, 3, 361-362.

Jacobs, Pl (1977). Up the 1.Q.! New York: Wyden.




- |

Kylionen, P.C., Lohman, D.F., & Snow, R.E. (1984). Effects of aptitudes, strategy training, and task
facets on spatial task performance. Journal of Educational Psychology, 76, 130-145.

McGee, M.G. (1978). Effects of training and practice on sex differences in mental rotation test acores.
Journal of Psychology, 100, 87-80.

Saunderson, A. (1973). The effect of a special training programme on spatial ability test performancs.
New Guinea Psychologist, §, 15-23.

Sherman, J.A. (1974). Fleld articulation, sex, spatlal visualization, dependency, practice, laterality of the
brain and birth order. Perceptual and Motor Skills, 38, 1223-1235.

Stericker, A., & LeVesconte, S. (1982). Effect of brief training on sex-related differences in visual-spatial o
skill.  Journal of Personality and Social Psychology, 43, 1018-1029.




-

ASSESSING THE COACHABILIITY OF PROJECT A SPATIAL TESTS:
EMPIRICAL RESULTS'

Henry H. Busciglio
U. S. Army Research Institute

Introduction

Army researchers developed specific coaching strategies to
determine the extent to which examinees’ scores on three Project
A spatial tests can be inflated through coaching (Palmer &
Busciglio, 1992). These strategies and materials were then used
in an experiment that also assessed the vulnerability of the
tests to the effects of practice and more general cocaching.

Method
DRevelopment of Genexal Coaching Strateqy

To assess the degree to which the tests were susceptible to
more traditional types of multiple-choice cocaching, we scanned a
number of popular coaching references (e.g., Barron’s Educational
Series, 1989; C.E.E.B., 1983; Steinberg, 1987) to develop a
single-page handout listing hints on "Doing Better on Multiple-
Choice Tests." These hints included such things as time
management and guessing strategies. All subjects assigned to one
of the general coaching conditions (see below) received the same
handout, regardless of the test taken.

Subjects

Data were collected from 1,915 receptees at Fort Jackson,
South Carolina in June of 1992. All subjects were tested in two-~
hour sessions, in groups of approximately 40 to 120 persons. 1In
general, groups receiving specific coaching were smaller, while
groups receiving general coaching or practice only were larger.

Testing Schedules

Subjects were divided into one of fifteen groups. The
second column of Table 1 summarizes the testing schedules used.
Subjects assigned to Groups 01, 06, and 11 took one of the three
tests, then listened to the audic tape and studied the workbook
containing the specific coaching strategy for the test, then
retock the test. 1In Groups 02, 07, and 12, subjects received
specific coaching before taking the test for the first time;
then, after a short break, subjects retook the test. Subjects in
Groups 0Z. 08, and 13 took one of the three tests, then received
the handout giving coaching on general test-taking strategies

1Presentod at the annual meeting of the Military Testing Association, 27 Oct to 29 Oct, 1992. All statements
exprassed in this paper are those of the author and do not necessarily reflect the official opinions or policies of the U.S. Army
Research Institute or the Department of the Army.
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Table 1
Descriptive Statistics and Effect Sizes
1st Test 2nd Test
Effect
Group Schedule® Sex N M SD M SD Ssize® ts

01 O A0 O M 117 23.2
F 50 20.9

6 25.0
6
All 167 22.5 6
7
6
6

.9
.7 24.0
.9

7 0.27 2.958%%
6
24.7 7
6
5
6

0.46 3.845%%%
0.32 4.434%%*

8
9
5
RN 02 A0 0 O M 51 25.5 6 0.37 2.951*»*
’ 9
1
8

'0 28'1 -
F 104 24.7 .7 28.1 . 0.51 6.206%*»
All 155 24.9 .8 28.1 . 0.46 6.721%»*
L 03 OGN O M 108 19.1 8.4 21.9 8. 0.33 3.648%%»
- 04 GN OO M 117 20.7 7.2 23.5 8.3 0.38 5.390%%*
05 0 0 M 120 18.2 7.5 23.1 8.4 0.66 8.594%**
06 O FR O M 105 20.3 4.9 23.2 4.4 0.60 7.4S5%%*
F 58 20.2 5.5 23.1 4.2 0.53 6.566%x*
All 163 20.3 5.1 23.2 4.3 0.57 9.817**=*
07 FR O O M 171 21.2 5.5 21.4 6.4 0.04 0.712
}” 08 O GN O F 96 18.0 6.2 19.9 6.0 0.31 5.643%%%
09 GN O O M 110 20.2 4.5 21.3 5.3 0.24 2.881#%w
h 10 o 0 F 60 19.6 5.5 22.3 4.9 0.49 5.625%*%%*
11 O OR O M 222 10.8 6.2 16.3 6.7 0.90 13.657%**
. 12 OR OO M 116 15.5 7.8 15.8 8.0 0.17 3.345%*
g F 36 11.7 7.1 13.3 7.7 0.23 2.750%*
B All 152 13.9 7.6 15.2 8.0 0.18 4.209*%*%
;af 13 OGN O F 111 8.7 5.5 10.3 6.0 0.29 4.126*%*%%*
¥
e 14 GN 0 O M 59 10.8 5.8 12.7 7.6 0.32 3.250**
15 0 ] M 55 11.3 6.4 12.6 7.4 0.21 2.248%*
F 47 8.7 5.3 9.1 5.8 0.08 0.680
All 102 10.1 6.0 11.0 6.9 0.15 2.135*

%0 = Testing; GN = General Coaching; A0, FR, OR = Specific
coaching on Assembling Objects, Figural Reasoning, and
Orientation tests, respectively. P Effect size = (2nd Test mean
- 1st Test mean)/SD on 1lst Test. ft is for dependent groups
test: #*#%*p<,001 **p<.01 *p<.05.
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before retaking the test; all subjects, regardless of the test
taken, received the same handout. In Groups 04, 09, and 14,
subjects received general coaching hefore taking the test for
the first time: then, after a short break, subjects retook the
test. Finally, subjects assigned to Groups 05, 10, and 15 took
one of the three tests, then had a short break before re-taking
the same test.

Results
Descriptive statisti i Effect Si

Table 1 shows descriptive statistics and effect sizes for
all subjects in the experiment. As can be seen, mean scores on
the second testing in almost all groups were significantly higher
than means on the first testing. Especially noteworthy are the
large effect sizes for practice on the Assembling Objects test
(0.66 for Group 05) and specific coaching on the Orientation test
(0.90 fer Group 11). Egqually noteworthy is the very small
practice effect for the Orientation test (0.15 for all subjects
in Group 15).

Along with the within-subjects results reported in Table 1,
a number of between-subjects effects were assessed. These are
reported separately below.

e 0 i es

The first analysis assessed the extent to which groups
receiving specific or general coaching prior to their first
testing (e.g., Groups 02 and 04, respectively) scored
significantly higher on the first testing than did those groups
receiving no coaching before the first testing (e.g., Groups 01,
03, and 05). The top portion of Table 2 shows the results of the
ANOVA and subsequent comparison of cell means. On all three
tests, groups receiving gpecific coaching achieved significantly
higher scores than did those groups receiving no coaching. 1In
contrast, groups receiving general coaching did no better, on any
of the tests, than did the groups getting no coaching. {[Readers
shculd interpret these results with caution; although the
assignment of groups to experimental conditions was done in an
unbiased manner, the absence of pretest data makes it impossible
to know if the groups were indeed equivalent.)]

Effects of Coaching on Pretest-Posttest Gain Scores

This analysis assessed the extent to which specific and
general coaching (e.g., Groups 01 and 03, respectively) between a
pre- and posttest led to gain scores that were significantly
greater than those for the groups having only practice (e.qg.,
Group 5) between pre- and posttests. The middle portion of Table
2 shows the results of the ANOVA and subsequent comparison of
cell means. As can be seen, the Orientation test was the only
measure for which specific coaching produced gain scores
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Table 2

Between-Subjects Analysis of Coaching Effects

Test
Assembling Figural Orientation
Objects Reasoning

on Pretest Scores:

ANOVA F df F dat F at
23.22%%% 2,665 5.97%% 2,597 19.60%*% 2,643 h
Cell Means N Mean N Mean N Mean
Specific 155 24.95(a) 171 21.21(a) 152 13.88(a)
General 117 20.72(b) 110 20.16(a) (b) 59 10.85(b)
None 396 20.20(b) 319 19.45 (b) 435 10.11(b)
st~ =H

ANOVA F df F dar F daf
5.84%*% 2,392 2.55 2,316 36.55***% 2,432
Cell Means N Mean N Mean N Mean
Specific 167 2.22(b) 163 2.93(a) 222 5.54 (a)
General 108 2.76(b) 96 1.89(a) 111 1.59(b)
None 120 4.94(a) 60 2.73(a) 102 0.93(b)

on Gain Scores Between Two "Posttests™:

ANOVA F df F dr F df

4.86%*% 2,389 9.50%** 2 338 0.91 2,310
Cell Means N Mean N Mean N Mean
Specific 155 3.14 (b) 171 0.21(b) 152 1.36(a)
General 117 2.74(b) 110 1.09(b) 59 1.85(a)
None 129 4.94(a) 60 2.73(a) 102 0.93(a)

Note, * p<.05. ** p<,0l. *** p<,0001. Means marked with the same
letter are not significantly different (p<.05, Tukey HSD test).




significantly greater than those for practice alone; indeed, for

the Assembling Objects test the reverse was true. For all three
tests general coaching led to gain scores equal to or smaller

than those for practice alone.

As discussed above, some groups received either specific or
general coaching before being tested twice. The final analysis
assessed the extent to which coaching before these two
"posttests" (e.g., Groups 02 and 04) led to gain scores that were
significantly different from those among groups having no
coaching before the two administrations (e.g., Group 05). The
bottom portion of Table 2 shows the results of the ANOVA and
subsequent comparison of cell means. As can be seen, both forms
of coaching led to gain scores equal to or smaller than those for

practice alone.

Discussion

The results shown in Tables 1 and 2 indicate that both
coaching and practice lead to significant increases in scores on
the three Project A spatial tests. However, the results also
suggest that, with the exception of the Orientation test,
coaching may not lead to score gains that are significantly
greater than those to be expected from practice alone.

In preparing for this experiment, researchers at the Army
Research Institute attempted to create the best possible specific
coaching strategies for each test (Palmer & Busciglio, 1992). We
believe, therefore, that the lack of strong coaching effects -
above and beyond the effects of mere practice - on the Assembling
Objects and Figural Reasoning tests, supports the view that these
instruments are not unreasonably susceptible to invalidation
through differential coaching experiences.

Although the magnitude of practice effects on the Assembling
Objects and Figural Reasoning tests was not trivial, we would
point out that such effect sizes are commonly found on spatial
tests (cf. Palmer & Busciglio, 1992) and that our testing
schedule can be thought of as a "worst case" example of practice,
involving test-retest intervals that are much shorter than can be
expected in an operational environment. In any event, it may be
possible to control for differential practice effects by giving
all examinees the same amount of practice directly prior to the
test; that is, administer a certain number of [nonscored]
practice items before the scored items.

In the present research, the Orientation test was unique in
that specific coaching effects were large and significantly
greater than effects for practice alone, indicating that the
"trick" involved in the coaching may have given subjects a
completely new [nonspatial] strategy, and not simply more and/or
better practice (as may have been the case with the Assembling




Objects or Figural Reasoning tests). A number of countermeasures
to decrease the usefulness of this type of coaching may be
explored in the future, such as rotating the picture in
increments other than multiples of 1/8 of a turn (e.g., 1/5, 1/8,
1/7 of a turn).

For all three tests the general coaching was ineffective and
may have been counterproductive, producing effect sizes lessg than
those of practice alone. A number of explanations for this
finding are possible: 1) nonspatial coaching may simply be
inappropriate for spatial tests; 2) hints about guessing may have
led subjects to spend less time attempting to work items before
guessing.

The assessment of the impact of prior coaching on practice
effects between two posttests was meant to gauge the merits of a
number of possible hypotheses. Would prior coaching enhance
practice effects, perhaps by more narrowly focusing subjects’
attention on what should be practiced? Would practice and
coaching effects instead be unrelated (and thus additive)? oOur
results seem to support yet another possibilitv: that prior
coaching decreases the effects of practice because there is only
a certain amount of gain possible for each subject before a
ceiling is reached.

It only remains to say that preliminary item level analyses
have so far given no indication that any coaching or practice
effects differed appreciably across items, and that self-report
posttest data were gathered on, among other things, the extent to
which subjects used the specific coaching strategies. Future

analyses of these data may help to better explain the results
summarized here.
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A Principal Components Analysis of 59 Variables
' Descriptive of Uncovered Spies

LeRoy A. Stone, Ph.D., (Forensic) ABFP, ABPP .
Harpers Ferry, WV .

In 1987, this investigator started a database for all those U.S.
citizens who, since the end of World War 11, have besen uncovered -
spying on their own country. From the very beginning, it was decided
that only quantifiable descriptive variables would be employed in P
constructing this database. The primary reason for wanting to build "
such a database was due to the fact this investigator discovered that
no such database existed in the private sector and it also appeared
then that such a quantified database (which could be subject to
statistical analyses) did not seem to exist, even within governmantal
agencies and bureaus. To anyone not overly familiar with research
conducted on the general topic of uncoveraed spies, it comes as a shock
to learn that no one has apparently produced any systematic ggientific
research on this subject that has been published or sven distributed
on a limited basis. There have been a number of publications which
accomplished nothing more than providing narrative-type descriptions
of a limited segment of the known uncovered scies; the best previous
attempts at quantification have occurred only in a couple of
publications (e.g., Crawford, 19883 Jepson, 1987). In these, the only
resulting numerical analyses were entirely limited to a very few
frequency-count tables of matters such as amount of education, number
of years of federal or defense~associated employment, age at time when
caught, etc.). Not even simple descriptive statistics were used in
these publications. In caontrast, the present investigator has
completed more than several investigations that have employed complex
statistical analyses, some of which utilized so-called multivariate
mathematico-statistical procedures (e.g., Stone, 1991a, 199ib, 1992a,
and 1992b).

When the presently reported research was bequn, the U.S. spy
database involved 184 spies, each with quantified listings on up to 48
different variables. The choice of variables was mainly dictated by
noting what kind of information was available in books, magazine >
articles, newspaper accounts, Government published security training
monographs and the like, information obtained from Federal
agencies/bureaus based upon Freedom of Information Act requests, and
information derived from commercially available journalistic
databases. Some of the variables in this database were psycholaogical
measurement estimations (e.g., intelligence quotients) based on
estimation procedures which seem to be well-established in certain
applied areas of psychology (Wilson, Rosenbaum, Brown, Rourke %
Whitman, 19783 Stone, 1991c). The database is one which is certainly
not static; it is frequently being added to, either with new variables
or more often with the missing data-points being replaced with
racently obtained information. It is most unlikely that this
particular database will ever be considered as being final and
complete. A number of the investigations, which have invaolved
utilization of this database, have been reported in a review article
(Stone, 19%1a). '

Since the original decision, as to whether to include a variable




1 thas dJatabase, has almost always been more determined by the matter
of information availability rather than anything else, it becomes
particularly important to understand what basic aspects of spies are
really being represented by the variables in this database. High
redundancy was known to be a problem with a few of the involved
variablea. It was wonderad whether factor analytic or principal
components methodology might serve as a mesans to better understand the
particular composition of variables in the spy database. It was
especially wondered as to how many principal components would be
required to be able to account for given percentages of the common
variance for the measurement variables included in the database.

Would the most major components be interpretable? Would there be some
factors/components that were primarily represented by only a single
variable? Could factor/component scores be usad to replace some of
the redundant variables’' measurements? Basically, since this
particular database was the first-known, fully-quantified one
constructed to be descriptive of caught or uncovered spiaes, a factor
or principal components analysis of same was the focus of a good deal
of curiosity as no such previous acccmplished analyses of this kind of
content have been repcoried elsewhere.

Method and Results

The particular correlational matrix that was toc be submitted to a
principal components analysis was originally 68 x é8; however, it was
decided, due to a rather major incomplete data measurements problem,
to actually analyze 39 of the involved variables, The nine variables,
not included in the analysis, were omitted as the numbers of
measurement observations on each were less than the total number
(i.e., 68) of variables in the database. For most of the analyzed 359
variables, the number of measurements involved with each variable
generally differed somewhat, but most were fairly close to the total
number of spies described in the database (i.e., 186).
Ilntercorrelations of the analyzed correlational matrix ranged from
-0,99 to 0.98. The employed computerized principal components routine
made use of a variation of the rather old Jacobi algorithm to obtain
trial eigenvalues. The number of principal components extracted and
retained was set to be limited to the number of eigenvalues that had
values in excess of unity. The resulting number of principal
campanents thusly obtained was 17. It is interesting to note that use
of Cattell's scree test produced a graph that suggested consideration
of only a five-factor/components limitation. However, for subsequent
rotation of the components, this particular limited number of factors
or components was not used. The 17 principal compaonents were rotated
using Kaiser 's varimax normalized procedure (the rotated loadings for
these principal components are given in Table 1: the variables have
been sarted into order according to principal component loadings
sizes). When number of variables is relatively large (1.e., larger
than 40 or so), results obtained using a principal components sclution
usually can be expected to closely resemble those cbtained based on
most of the other well-known orthogonal factor analysis solutions.

Inspection of Table | reveals that the 17 rotated principal
components totally accounted for about 817 of the common variance for
the involved 59 variables. If one limited the number of principal
components to only the first five, the number suggested by employment
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uf scree graphing, these five are seen to account for only about 40,.4%
of the common variance, or about half of that accounted for by the
full 17 principal components. The first principal component, the
largest one, accounted for about 13% of the total common variance and
about 16%Z of the common variance accounted for by the full number of
17 principal components. The communality values range from a low of
0.586 to 0.990. The mean communality value was 0.780.

Interpretation of the Principal Components

Since the present investigator is familiar with what the
variables represent, it was not difficult to suggest a label for the
first principal component, which was clearly bipolar in form, and this
was "Monetary vs. Ideology Motivations for Spying."” In previous
reports, some of the database variables, such as Foreign preference,
Jewish backgraund, Year in which spying started, Birthyear, Having of
money problems, etc., have already been noted (e.g9., Stone, 1991b,
1992a) to be highly correlated with a similar derived motivational
variable. The second principal component can be rather easily labeled
as a sort of “Mental Ability" construct. The third component looks to
be an "Age/Experience” matter. The fourth component laooks like a
bipolar "Military vs. Civilian Packground" construct. A label of
"Nativeborn Origins” seems appropriate for the fifth component.
"Substance Abuse" represents a very clear title for the sixth
caomponent. The seventh component seems to justify a name of "Length
of Sentence GBiven for Spving”. "Sexual Misconduct” is a likely title
for the eighth camponent. The ninth component is not really easy to
name; however it, when some interpretation is forced, looks a bit like
"Air Force Spies (but not Navy Spies) Described in Government-Produced

Publications." The tenth component is also not easily interpreted;
ane can impose a label of something such as: "Army Spies Arrested
Overseas by a Foreign Power Agency." The eleventh component seems

easy to understand; it rather clearly can be defined as a "Mental and
Emotional Problems Involving Criminal or Deceptive Actions" kind of
construct. The twelveth component can be interpreted as a sort of
"Coerced into Spying (and Not Having Financial Problems) to Benefit
Countries Other Than the Soviet Union" matter. "Long—-term Spying
Ending in Suicide" seems to be an appropriate name for the thirteenth
component. Component fourteen can be understood as a sort of
"Disaffection Motivation as the Basis for Spying (and Being in the
Army)" matter. Component fifteen can be labeled as a kind of
"Criminally Based Volunteering to 3py (More Frequently Found in the
Rir Force)" factor. "Intelligence Community Background Associated
w#1th Previous Security Violations" can be used to describe the
si1xteenth component. The seventeenth and last estracted component can
ve labeled as a "Black-fmerican Marines Overseas Location" matter.

It 15 encouraging to note that most of these extracted and
rotated orthogonal principal components can be somewhat readily named
and seem to be perhaps interpretable. Also, noted is that each of
these components has more than one of the variables loading high on
them; nore of the components seems to be just a single-~variable kind
of factor. Interpretability seems not to decline much even after the
fifth component (which, according to scree charting, seemed to suggest
that it be considered as the final one).
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Inspection of the 'larger’  extracted and rotated principal
components seems to support a kind of belief that the studied spy
database does seem to rather include measurement of at least three or
four different kinds of motivations for spying. The first and most
major companent or factor was rather asily identified as being
representative of a bipolar motivational construct, "Monetary vs.
Ideolaogy Mativations for Spying." This particular construct also very
clearly emerged in another analysis of the database, when it was seen
following cannonical correlational analyses of portions of the
database (Stone, 1991b, 1992a, and 1992b). The present analysis seems
to suggest that the other two spying motivational variables (Coercion
[i.e., Conponent 12] and Disaffection motivation [i.e., Component 14])
can be regarded as being orthogonal rather than as bipolar
representations on a single continuum, that has been suggested in a
two-factor motivational theory for spying (Stone, 1992a). Actually,
when developing this particular two—-factor theory, I was quite aware
that the Other (which includes ‘coercion’) and the Disaffection
motivations were somewhat separate and that forcing them into being
bipolar ends of a single dimensiaon was mainly for the purpose of being
able to describe a less complex motivational theory. It should be
understood that the actual number of spies whose primary mativation
for spying was Other or Disaffection was gquite small; a very great
majority were known to have spiaed because of greed or ideology.

The ninth principal component, although somewhat difficult to
identify or interpret, does have some interesting connotations. It
seemingly represents a component involving spies from one particular
military service (and excluding another particular military service)
whose cases tend to be described in publications produced by the
Federal Government. It is interesting to contemplate what possible
governmental policies such a component might represent. A single
underlying basis for this component might simply be the
government—published book, authored by Crawford (1988). Familiarity
with the building of this database does cause its developer to beliave
that the U.S. Navy historically has been prone to only provide a very
minimum of information reqarding its members who have been uncovered
as spies, In fact, it appears that it has been Navy policy to provide
no more information to the public, if any at all, than it might be
required to do so.

BRased upon these principal components, component scores have been
caomputed for each of the 184 spies in the database. These 17 new sets
of scores have been used to increase the number of variables in the
database to 85. This of course resulted in an increased redundancy of
measurement within the database.

The principal components analysis, that has been accomplished
with the caught U.S. spy database, has provided same new insights and
understandings regarding the database itself. In the future, when new
measurement variables are to be considered for adding to those already
employed, the potential new variables can be tested to discover *.,
whether they might be adding new kinds of information or whether they }
might be adding additional measures of some of those constructs for
which measurement already exists in the database. However, what is
viewed as being the single most important matter in the accomplishment
of the principal components analysis of the database is simply the
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fact that the database possessed sufficient measurement quantification
to warrent such an exploratory, but sophisticated statistical,
analysis. Of any known existing caught-spy databasaes, this particular
one seems to be the only one that allows for such systematic analyses.
This kind of situation brings to mind the comment once made by Lord
Kelvin: "Until you have measured it, you don’'t know what you are
talking about.*
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TURNOVER INTENTIONS
DURING NAVAL OFFICER TRAINING

Captain J.M. Stouffer
Canadian Forces Persgsonnel Applied Research Unit
Willowdale, Ontario, Canada

INTRODUCTION

Background

Voluntary turnover during basic officer training takes
two forms:

a. transfer from the military occupation (MOC) the
candidate originally enrolled in, to another MOC;
and

b. departure from both the MOC and service to return to
the civilian sector.

CFPARU developed a plan for investigating the reasons
for voluntary withdrawal behaviour during basic cofficer (BOTC)
and military occupation training (Agar & Bradley, 1990). The
theoretical rationale underlying this research plan was drawn
from the model of reasoned action (Azjen & Fishbein, 1980):

The best predictor of whether or not an individual will
remain with an employer or leave is a measure of the
individual’s intention to leave or stay. Additionally,
the intention to leave or stay will be determined by the
individual‘s attitude with respect to staying or leaving
and the social pressure (i.e., from those important to
the individual) to do so (Azjen & Fishbein, 1980).

Purpose

The purpose of this research was to determine the extent
to which naval officer candidates intend to leave the CF or
their MOC and to identify the motivational forces behind these
turnover intentions.

The views and opinions expressed in this paper are those of the
author and not necessarily those of the Department of National
Defence.

Cette publication de 1’Unite de recherches psychotechniques des
Forces canadiennes sera rendu disponible en francais sur
demande.
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P icipan le

The participant sample included 307 candidates in
various stages of naval officer training.

The Suxvey Instrument

The Canadian Forces Officer Training Questiopnaire
(CFOTQ) is a self-report instrument measuring the following:

a. 1intentions to leave/stay with present MOC (INTMOC);
b. intentions to leave/stay with the CF (INTCF);

¢. employment needs;

d. attitude towards current CF career (ATTNOW);

e. attitude towards CF career on completion of MOC
training (ATTFUT);

f. attitude towards alternate civilian employment
(ATTCIV);

g. subjective norms (i.e., social pressure) with
respect to leaving one’s present MOC (SNMOC); and

h. subjective norms (i.e., social pressure) with
respect to leaving the CF (SNCF).

Measurement of Turnover Intentions

Measures of INTCF and INTMOC were obtained with two
items, each measurad on a seven-point scale. Te two items
dealt with the 1likelihood of leaving and remaining in the
CF/MOC, respectively. 1Intention scores were then computed by
subtracting the leaving score from the remaining score. Thus,
positive scores indicate intentions to remain, negative scores
represent intentions to leave, and scores of zero indicate that
the candidate is undecided. »

Analyses

CFOTQ data were subjected to a range of analyses for the
purpose of determining the extent to which:

a. officer candidates intend to leave their MOC and the
CF; and

b. turnover intentions were related to social pressure.

and attitudes toward current CF employment, future
CF employment, and alternate civilian employment.
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RESULTS AND DISCUSSION

. Of the 307 naval officer
candidates that responded to items dealing with leaving and
staying in the CF: :

a. 9 personnel (3%) reported some intention to leave
the CF;

b. 15 personnel (5%) were undecided; and

c. 283 personnel (92%) reported some intention to
remain in the CF.

MOC__turnover intentions. Of those candidates that
responded to iter.s dealing with leaving and staying in their
current MOC:

a. 23 personnel (8%) reported some intention tc leave
their MCC;

b. 24 personnel (8%) were undecided; and

Cc. 257 personnel (84%) reported some intention to
remain in their MOC.

D in £ ntion ve/R in in F

Table 1 (above the diagonal) shows the interrelations
among intentions to leave/remain in the CF, the three measures
of attitude (ATTNOW, ATTFUT, and ATTCIV), and SNCF. The data
show that SNCF is significantly correlated with INTCF. That is,
low SNCF sgcores (i.e., social pressure to leave the CF) are
associated with low INTCF scores (i.e., intentions to leave the
CF) and high SNCF scores (i.e., social pressure to remain in CF)
are associated with high INTCF scores (i.e., intentions to
remain in the CF). Results also indicate that ATTNOW, ATTFUT
and SNCF scores are positively related to INTCF and that these
variables equally influence candidates’ turnover intentions. A
significant negative correlaticn was found between ATTCIV and
INTCF. Thus, low ATTCIV scores (i.e., low expectancy of
employment needs being met in the <civilian sector) are
associated with high INTCF scores (i.e., intentions to remain in
the CF) and high ATICIV scores (i.e., high expectancy of need
availability in the civilian sector) are associated with low
INTCF scores (i.e., intentions to leave the CF). This suggests
that the availability of employment needs in the civilian sector
may compel candidates to leave the CF, while the absence of
valued employment needs in the civilian sector may encourage
candidates to remain in the CF.
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Table 1

Relations among CF/MOC Turnover Intentiong, Attitude, and
Subjective Norms

INT ATTNOW ATTFUT ATTCIV SN
INT - .41 .41 -.16 .41
ATTNOW .35 - .87 .23 .23
ATTFUT .38 .82 - .26 .23
ATTCIV - .23 .26 - .20
SN .38 .30 .32 - -

Note. Only statistically significant correlations are included
and all are significant at the .005 level. Correlations above
the diagonal relate to intentions, subjective norms, and
attitudes toward the CF, while correlations below the diagonal
relate to intentions, subjective norms, and attitudes with
respect to MOC. INT - intention to leave or remain (i.e., INT
above the diagonal = INTCF, and INT below the diagonal =
INTMOC); ATTNOW - attitude towards current employment; ATTFUT
- attitude towards future employment; ATTCIV - attitude towards
civilian employment; SN - subjective norms toward leaving or
remaining (i.e., SN above the diagonal = SNCF, and SN below the
diagonal = SNMOC).

Determinants of Intentions to Leave/Remain in the MOC

Table 1 (below the diagonal) also depicts the relations
among intentions to leave/remain in the MOC, the three measures
of attitude (ATTNOW, ATTFUT, and ATTCIV), and SNMOC. Results
indicate that SNMOC and ATTFUT equally influence INTMOC. The
data show that SNMOC, ATTNOW, and ATTFUT a.e positively
correlated with turnover intentions. That is. low scores on
INTMOC (intentions to leave) are associated with low scores on
these three variables and high scores on INTMOC (intentions to
remain) are associated with high scores on the three variables.
A non-significant correlation was found between ATTCIV and
INTMOC. Again, although SNMOC and ATTFUT have the strongest
relations with turnover intentions, it is likely that ATTNOW
also serves to hold some individuals in their present MOC.
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Determinantg of Turnover Intentiong

Relations among subjective norms and attitude. The
correlations depicted in Table 1 suggest that candidates’
turnover intentions are related to social pressure (i.e., SN)
and employment attitudes. A series of stepwise multiple
regression analyses were performed to determine which variable
was the primary determinant of turnover intentions. The results
of these analyses confirmed that SN accounts for the majority of
the CF/MOC intention variance. Intentions to leave or remain
in the CF/MOC at this point in candidates’ careers are most
influenced by the social pressure exerted on them by significant
others (e.g., family and friends). Given the limited knowledge
that candidates have about the CF at this time in their career,
it is not surprising that friends, relatives, etc., have a
strong influence on their employment and career attitudes. As
candidates acquire more personal experience and knowledge about
their CF careers, it is possible that their attitude will become
the primary determinant in any turnover decision.

Summary

The purpose of this research was to determine the extent
to which candidates intend to leave the CF or their MOC and to
identify the motivational forces behind these turnover
intentions. The results show that employment attitudes with
respect to staying or leaving and the social pressure to do so
are significantly related to turnover intentions. Of course,
future research is required to confirm that turnover intentions
are predictive of actual turnover behaviour. For a more
detailed account of the research described in this paper, the
reader is referred to Stouffer (1992).
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Abstract

To more efficiently assess future cosmmend and control performsnce at the battalion
level, o seriet of Data Collection Exercises (DCEs) were developed. This paper documents
the design of these DCEs as sequential mission segments taken from a full-s:ale offensive
mission. The exercises sre intended to provide relisble, cost-effective data on soldier-
in-the-loop, commend and control performence by menning selected duty positions at each
battalion echelon. Assessment issues for the DCEs are besed on the functional requirements
for tactical Sattlefield Operating Systems (80S), and each exercise requires participents
to execute one or more tasks from the battalion-level Mission Training Plan (MTP).

The OCEs assume 8 Distributed Interactive Simulation (DIS) envirorment such as the
Close Combat Test Bed (CCT8) at Fort Xnox with tank simulators equipped with a Combat
Vehicle Commend and Control (CVCC) system. To reduce troop and equipment costs, the DCEs
employ selected DIS technologies including: teleportation of simulators to standardize
battlefield conditions at the start of each 2xercise, semiautomated forces to "round out"
the friendly vertical slice and control enemy force activities, and autometed battiefield
reports by semisutomated friendly units networked and tethered to the menned simulators of
exercise participants.

Introduction

The U.S. Army's current focus on precision warfare, the
nonlinear battlefield, and multinational contingency operations
only underscores its long-standing requirement for advanced
command and control (C?) capabilities (Foss, 1991). Vehicle~-
based C¢? systems, however, may deluge tactical commanders in a
flood of information if candidate systems are not rigorously
developed and tested to meet the unique and pressing requirements
of front-line commanders (Giboney, 1991). To identify user-based
system and training requirements, the Army Research Institute
(ARI) at Fort Knox participates in a bilateral, research and
development program on future Combat Vehicle Command and Control
(CVCC) systems sponsored by the Tank Automotive Command (TACOM).

The CVCC system is an integrated set of components designed
initially for the tank weapon system. The primary CVCC component
is a command and control display in the tank commander's station
that graphically depicts a tactical map of his operational area
and updates the battlefield situation based on digital report and
overlay transmissions. This map also displays the real-time
locations of all CVCC-equipped friendly ‘units.

CVCC-type systems are expected to support the Army's
interoperability on the future battlefield by preoviding
battalion~and~below vehicle commanders an integrated weapon
system that enables decisive maneuver, hunter-killer engagement,
and the coordination of direct and indirect fire. Within and
across units, CVCC's digital network should enhance the ability
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of front-line commanders to synchronize plans, coordinate mission
preparation, and directly monitor mission execution.

In the CCTB, ARI-Knox has conducted an incremental series--
from individual tank to battalion--of soldier-in-the-loop
evaluations on future ¢? system configurations. This work
includes CVCC company (Leibrecht et al. 1992) and battalion
evaluations and the Data Collection Exercises described herein.
The CVCC research program is designed to exploit the simulation-
based technologies available in the Armor Center's Close Combat
Test Bed (CCTB).

CCTB Technologies

The CCTB's Distributed-Interactive Simulation (DIS)
technology links developmental and conventional weapon system
simulators using local- and long-haul digital networks. DiIS
battlefield dynamics elicit a collective level of perceptual
reaiism in the simulation of meaningful combat operations
(Alluisi, 1991). 1In the developmental test bed of the CCTB,
eight cvcC-configured tank simulators emulate the functions,
capabilities, and soldier-machine interfaces anticipated for
vehicle-based automated ¢? systems.

With only eight CVCC-equipped tank simulators, additional
CCTB technologies are required to conduct company and battalion
evaluations. The CCTB's semiautomated forces, called BLUFOR, are
used to "round out" the battalion unit and semiautomated OPFOR
provide the opposing force. Semiautomated BLUFOR simulators and
units are controlled by computer operators under the real-time
direction of their unit commanders in the manned simulators. A
technology called tethering is used to yoke semiautomated BLUFOR
units to the movements of manned simulators. Tethering better
ensures that the battalion's C? performance and overall mission
execution are -ependent on participants' performance.

Cn the simulated battlefield, manned and semiautomated
simulators can be teleported at the start of each exercise to
prespecifed battlefield locations on the CCTB's digital terrain
data base. Teleportation provides an effective tool for both
standardizing battlefield conditions for each test unit and
generalizing the assessment over differing battlefield locations
and situations. It is also an efficient technique for rapidly
executing multiple exercises to reduce troop support and other
evaluation resource requirements.

A key CCTB technology used in the CVCC research program is
automated battlefield reporting by the semiautomated BLUFOR
units. Appropriate to their operational situation, semiautomated
BLUFOR generate real-time battlefield communications such as
Contact, Spot, Shell, and Situation reports. For conventionally
equipped units, the BLUFOR operators relay these reports to their
participant unit commanders over voice radio. For CVCC equipped
units, these BLUFOR messages and BLUFOR simulator locations are
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automatically relayed to the command and control display of their
unit commanders. Automated battlefield reporting standardizes
communications from unmanned elements while generating the
information management requirements associated with fully manned
units during mission execution.

Vertical and Horizontal Evaluation Slices

For battalion-level assessment with a limited number of
manned simulators, the CVCC evaluation complements a full-mission
test scenario with the Data Collection Exercises (DCEs). While
the DCE's are the focus of this paper, their merit may be best
determined as counterpart in a balanced design.

For the full-mission defensive scenario, test participants
are assigned to duty positions in company and battalion command
to carve a horizontal slice of the battalion's primary command
structure. Measures of performance target the horizontal flow of
information between company and battalion commanders, and the
operational effectiveness of the battalion with respect to
mission requirements. The battalion's remaining 48 tanks are
BLUFOR units operating under the direction of their sim-based
participant commanders.

For the DCE's, troop assignments result in a fully manned,
point platoon assigned to the manned company and battalion
command group elements. In contrast to the full-mission
scenario, the DCE's comprise a series of offensive maneuvers that
force this point platoon to respond rapidly to a £1luid
battlefield situation. The DCE manning structure targets the
vertical flow of information between all battalion echelons from
individual vehicle commanders to the battalion command level.
Measures of performance include throughput time and accuracy for
battlefield communications transmitted across the entire
battalion and the manned platoon's ability to effectively execute
impromptu mission changes. As with the full-mission scenario,
the remainder of the battalion's combat vehicle assets are
simulated by BLUFOR units for execution of the DCEs.

Data Collection Exercises

ARI's emphasis on robust measures of soldier-in-the-loop
performance was the primary catalyst for development of the DCEs.
Despite the structured nature of the scenarios used in the CvVCC
company and battalion evaluations, extended operations during a
combat mission are subject to free-play arising from factors such
as the direction, speed, formation, and attrition of the opposing
units. The DCEs, therefore, are a series of mission segments or
"snapshots" from an operational scenario designed to standardize
battlefield conditions and soldier placements at critical points
and times. :
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Evaluation Issues and Measures

For more structured and explicit research issues, the DCEs
are based on the tactical Battlefield Operating Systems (BOS) of
Maneuver, Fire Support, Command and Control, and Intelligence
provided in the Blueprint of the Battlefield (Department of the
Army, 1991). The research issues address each of these systems.
For example, what is the CVCC system's impact on the Command and
Control BOS? The research hypotheses are gstated at the generic
function or task level for each BOS and propose that CVCC units
perform significantly better than conventionally equipped units.

Measures for the DCEs systematically cover the BOS
functional areas indicated and establish unit linkage between
echelons up to battalion. Whenever appropriate, measures at each
echelon are cumulated to develop overall battalion performance
measures. For example, for the Ccmmand and Control BOS function
Receive and Transmit Enemy Information, mean response times for
reporting enemy target or indirect fire are initially obtained
from tank commanders in the point platoon. Mean relay times at
each echelon track the flow of this information through the
battalion, and finally cumulative times for communicating enemy
information are calculated for the entire battalion.

Operational definitions are established for each of the 69
measures identified for the DCEs. The CCTB's Data Collection and
Analysis system automatically captures many of these measures,
such as unit maneuver and commander's usage of the instrumented
CVCC command and control display for tactical communications.
Procedures and instruments required for manual data collection,
particularly for voice communications by conventionally equipped
units, are developed and include =eport transcription and
behavioral observation.

Performance Requirements

To obtain repeated measures for the CVCC research issues
identified, the DCEs require the manned participants to perform a
series of tactical exercises (Table 1). Each exercise is based
on a fragmentary order (FRAGO) that forces an impromptu change in
the battalion's original Movement to Contact mission. Typically,
each exercise requires the manned participants to: maneuver and
navigate while processing direct and indirect fire targets;
receive and transmit mission, friendly, and enemy information;
and collect enemy information.

The manning structure for the DCEs results in a fully manned
platoon (4 simulators) assigned to a flank unit such as B
Company, the B Company commander and his executive officer (2),
and the battalion commander and his operations officer (2). The
two semiautomated platoons of B Company are tethered to the
manned platoon. B Company is positioned on the battalion's flank
and the manned platoon is designated the point element for this
company. Manning structure combined with teleportation to




Table 1

Overview of Data Collection Exercises

Description Purpose Cue Event Direction FRAGO
Cross Reinforce Training Brigade Order Top Down Overlay
Bypass Enemy Training Intelligence Top Down Overlay
Assault Enemy Evaluation 1Intelligence Top Down Overlay
Enemy Flank Attack Evaluation Enemy Fire Bottom Up Oral
Abort an Attack Evaluation Friendly Loss Bottom Up Oral

Pressured Withdraw Evaluation 1Intelligence Top Down Overlay

prespecified locations at the start of each exercise help ensure
that participants are located at the critical point and time to
require their execution of each FRAGO.

Each exercise is triggered by a cue event, see Table 1,
that requires a modification to the original mission. Cue source
is either a "top down" event alerting the battalion to a change
in the battlefield situation such as a brigade intelligence
report updating the enemy's disposition, or a "bottom up" event
detected and reported by B Company such as enemy contact. Cue
events are designed to force the issue of a prespecified FRAGO
directed primarily at B Company. Time permitting in the
operational context, graphic overlays detailing the FRAGC are
transmitted to CVCC participants on their command and control
display. Oral FRAGOS are issued over voice radio.

Standard Operating Procedure (SOP)

The battalion evaluation schedule requires one week of
support from each group of test participants, either CVCC or
conventional. The first three days are spent in training and
provide participants a structured sequence of training events
that address: each crew's required use of the simulator and its
equipment including CVCC components; CCTB technologies including
teleportation, tethering, and automated reporting; and, unit-
level rehearsal of simulated operations in the execution of
training scenarios. During the fourth day each test unit
conducts the full-mission defensive scenario used for horizontal
slice evaluation, and on the final day the unit completes the
DCEs for vertical slice evaluation.

The conduct of the DCEs is directed by predefined operating
procedures designed to standardize key aspects of participant and
research personnel performance. The battalion operations order
for the original mission includes a unit SOP and is briefed and
distributed in the same manner to CVCC and conventional units.
Prior to reception of this OPORD, participants are briefed on the
intent, nature, and schedule of the DCEs.
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This DCE briefing includes oral and slide coverage of the
required manning structure, radio net configurations, movement
speed and dispersion standards, and company formations. The
manned platoon's role as the point element, for example, is
emphasized by graphic depictions of company column, wedge, line
and other formations. Task standards such as displacement range
and the percent of casualties prompting an aborted attack, based
on battalion~-level Mission Training Plans (MTPs), are reinforced.
Participants are instructed that the battlemaster's directive to
"Cease Fire, Freeze" indicates they have completed the exercise
or expended the time allotted, typically 30 minutes.

For implementation of the DCEs in ARI's ongoing battalion
evaluation, two of the six exercises developed are used as
training exercises (Table 1). Training objectives for these
exercises are addressed in the DCE brief and the unit's
performance is revizawed as each exercise is concluded. The
objectives stress the maneuver and commvnication performance
requirements on which the DCEs are based.

Prior to each exercise, all manned and semiautomated
simulators are teleported to prespecified battlefield locations.
The exercise begins when the unit issues a "REDCON 1" indicating
ready. As the exercise develops, the battlemaster and OPFOR
operator ensure occurrence of the scripted cue event. After
FRAGO issue and dissemination, BLUFOR operators maneuver their
forces at the direction of the B Co and battalion commander as
the unit attempts to complete the FRAGO in the time allotted.

Conclusion

In summary, the DCEs complement the full-mission scenario to
efficiently collect soldier-in-the loop, command and control
performance data across all battalion echelons. The DCEs
reliance on tactical level BOS functions and tasks is expected to
provide more meaningful results and a basis of comparison for
future evaluations. 1In conclusion, the DCEs exemplify how others
might use simulatinn-based technologies such as semiautomated
forces, tethering, teleportation, and automated battlefield
reporting to meet their test and evaluation requirements.
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Introduction

The last 4 years have witnessed unprecedented world change and turmoil.

The cold war ended, Russia and Germany, in particular, have experienced structural,
political, and economic instability, and military forces from all over the world came
together to stop Iraq’s invasion of Kuwait in Operation Desert Shield/Desert Storm
(ODS). The United States, during this same period of time, experienced significant
economic problems resulting in budget cuts and a call to decrease the size of the
military and the Department of Defense. Talk of force reductions were put on hold
during ODS; however, at the end of the war, talk of downsizing turned into actions.

The U.S. Army Research Institute has been engaged in a program of research
over this same period of time entitled Longitudinal Research on Officer Careers
(LROC). The main part of this research has been a survey conducted each year
beginning in the fall of 1988. Because of the coincidence of the survey with these
significant events, we have the opportunity to track attitudes related to a number of
career and Army issues during a period of major change. In addition, for the 1890
and 1991/92 surveys, a specific set of questions was added to address the
perceptions of officers on the impact of downsizing on them, their job/career, and on
the Army. This paper provides a description of the changes in attitudes and
perceptions of the longitudinal group of officers who completed all 4 years of the
survey. This group could be considered "survivors” of the first wave of force
reductions. Their views on the force-reduction process can inform policy makers and
‘ provide important information for "course corrections” during the remaining years of
the downsizing.

Th rv

This research takes a longitudinal, life course approach to understanding the
career experiences, attitudes, and career decisions of company grade officers from the
time they are commissioned. To date the survey has provided annual data: (1) to
understand the values, attitudes, family situations, and career experiences of the
current generation of Army officers; (2) to test models of the work, career, family and

' The views expressed in this paper are those of the author and do not necessarily
reflect the views of the U.S. Army Research Institute or the Department of the Army.




personal factors that influence career decisions; and (3) to investigate the longitudinal
effects of policy change and events on attitudes, perceptions, and career intentions.

Method

Surveys were mailed each year to a stratified random sample of company grade
officers [second lieutenants (2LT), first lieutenants (1LT), and captains (CPT)]. Over
the 4 years, approximately 10,000 officers have participated in at least one survey. A
longitudinal group of respondents (N=928) participated in all 4 years of the survey and
are the group analyzed for this paper.

ngitudinal ndent

Longitudinal respondents were checked against the original sample and the
respondents who did not complete all years of the survey. Demographics indicate that
the longitudinal respondents are similar to the other respondents and to the original
sample. The longitudinal group is made up of 74% male officers and 26% female
officers; 84% are white, 9% black, 3% hispanic, and 4% respond "other." Table 1
below shows the change in rank over time.

Table 1
hange in_Rank from 1 to 1991 for the LR ngitudinal
R ndents (N=92
1988 1989 1990 1991/92
LT 8% <1% - -
LT 18% 18% 11% <1%
CPT 73% 81% 88% 92%
MAJ - - <1% 8%
Results

Perceiv reer Pr

Results indicate that a larger number of officers are concerned about the changes
in Army manpower needs and Congressional budget cuts and the implications on their
Army career now than in 1988. The percent of officers concerned over changes in
manpower needs increased from 39% in 1988 to 72% in 1991/92. Concern over
Congressional budget cuts increased from 51% to 73%. Aithough there were some
gender differences in the percentage indicating concern in these two areas from year
to year, the overall trend was the same.

In addition, the percent of officers who agreed/strongly agreed they were
confident they would be promoted as high as their ability and interest warranted




dropped from 67% in 1988 to 45% in 1991/92. Those who agreed they would get the
kinds of assignments they needed to be competitive for promotions also declined from
56% in 1988 to 41% in 1991/92. Overall, approximately 24% of the male officers and
42% of the female officers indicated that the opportunities for command in their branch
were limited. Although these overall percentages indicating limited opportunities for
command have remained fairly constant for the 4 years, there is considerable
variability for both male and female officers by branch ranging as high as 85% in some
branches.

isfaction Wi r

Overall job satisfaction has remained fairly constant over the 4 years with
approximately 78% indicating they are satisfied/very satisfied with their job. Also,
about 90% consistently indicate they are proud to tell people they are in the Army.
These percentages are similar for both male and female officers. In contrast,
satisfaction with their current career prospects has dropped significantly, particularly
for male officers. Although females were less iikely than males to say they were
satisfied in 1988, by 1991/92 there was little difference between them. Table 2 below
provides the percentages for each year of the survey.

Table 2
rs_Indicatin r isfied/V. tisfi ith ir Curren reer
Pr From 1 1 nder
Male Officers  Female Qfficers

1988 70% 61%

1989 57% 54%

1880 53% 55%

1991/92 50% 51%

Although we can infer that the changes in attitudes reported above may be related
to world changes and downsizing, in order to relate attitude change to downsizing
directly questions need to specifically address the relationship. In 1990, a set of
questions was added to the survey to specifically capture the perceptions of officers
regarding the impact of downsizing on them, their job/careers, and on the Army.

Perceived Im f Downsizing on n reer

Over the last two years, 64% of the male officers and 72% of the female officers
have indicated that it is likely that they will work more hours as a result of downsizing.
It is important to note that these officers already report working an average of 57
hours a week. In 1980, 34% of the male officers and 29% of the female officers
thought that it was likely they would suffer because of downsizing; these percentages
increased in 1991/92 to 41% for males ar'd 35% for females. In addition, the percent




who thought it was likely that their family would suffer also increased in the two years
(for male officers it went from 32% to 35%; for female officers from 20% to 27%).

When asked how likely it was that they would be promoted on or ahead of
schedule during a time of force reductions, fewer than 40% indicated that it was
likely/very likely. Fewer male officers than female officers thought it was likely they
would be promoted on or ahead of schedule in both years (about 31% of male officers
for both years; 38% of female officers). In both years, approximately 18% of the males
and 19% of the females thought it was likely/very likely they would be involuntarily
released from the Army.

In 1880, 29% of the male officers and 35% of the female officers indicated that the
probable reductions in the size of the Army made them less/much less interested in
staying in the Army now compared to a year ago; in 1991/92 these percentages
increased to 39% for males and 42% for females.

Perceived Impact of Downsizing gn the Army

Figure 1 displays graphs for five questions on the survey that addressed the
potential impact of downsizing on the structure and function of the Army. Results
indicate a decreasing trend in the percentage of officers who believe that the "Best”
soldiers will gtay in the Army; and an increasing trend in the percentage who believe
that morale and readiness will suffer as a result of force reductions.

100
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Figure 1. Company grade officers’ opinions of the impact of downsizing on the Army




Conclusions and Implications

The findings reported above indicate that the longitudinal respondents who
have "survived" the first wave of force reductions are very concemed about the impact
of downsizing on them, their job/career, and on the Army. This trend toward more
negative attitudes is counter to past research which generaliy finds a trend toward
more positive attitudes with more time in service and increased rank.

Many of the attitudes expressed seem fairly realistic, such as the expectation
they will work longer hours in a time when there are fewer people to accomplish the
same workload. Also, the perception that promotions will be slower or that certain
jobs may not be available may also be realistic in a time of budget cuts. However, it is
difficult to judge how realistic the perception is that the "best” are leaving the Army and
that morale and readiness will suffer.

Whether or not the perceptions expressed by these “survivors® accurately reflect
reality, they can influence behavior, motivation, and morale. In turn, these attitudes
may influence career intentions, performance, and future readiness. The Army seems
to be providing information and showing concern for the soldiers who are leaving or
are being involuntarily separated. However, from the attitudes and concerns
expressed in the survey, the Army may need to put more effort into encouraging “high-
quality, high performers” to stay, communicating concern for the short-term negative
effects of downsizing on the “survivors,” and providing more information on “the final
product’--the structure and function of the Army after downsizing.
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The Validity of Two Methods of Testing Flexibility

Ronna P. Dillon and Rodney J. Greer
Southern Illinois University

Cognitive flexibility becomes increasingly important as the demands
of society diversify. To function effectively in a sociaty that places
increasingly complex and novel demands on its members, one must possess
a superordinate set of abilities involving cognitive flexibility.
Dillon (1992) conceptualizes cognitive flexibility as a three-component
superability. One component of flexibility identified by Dillon (1988)
involves the capacity to generate multiple solution protocols during
solution of complex reasoning items that can be solved in more than ore
way. This dimension of flexibility, called "flexible combination," is
the subject of the experiment reported in this paper and is seen in the
broader context of the three domain model of flexibility conceptualized
by Dillon.

nenti btheo 4

The three-component model of cognitive flexibility can be viewed in
the context of Sternberg's (1985) Novelty Subtheory of his Triarchic
Theory of Intelligence. The first component of this subtheory involves
selective encoding, which in the present context, we term "flexible
encoding.” Flexible encoding is oparationalized as the ability to
encode stimulus attributes flexibly (i.e., in more than one way),
ascertaining which stimulus attributes are relevant, or encoding
flexibly the meaning, nature, or function of a stimulus attribute.

The second component, flexible combination, is operationalized as
the ability to assemble item elements in more than one distinct manner
when given complex reasoning items that can be solved using more than
cne tactic. Such assembly requires the ability to generate multiple
rules of inference for solution of items where a single correct answer
can be induced using multiple tactics.

The third component, flexible comparison, is operationalized as the
ability to compare flexibly item element configurations to ascertain the
most effective assembly of components. Flexible comparison is assessed
by comparing information-processing efficiency for items that are
similar in inference to a set of items just presented versus an item
that fcllows this set and that is different in inference from the set of
items that just preceded it. Such comparison implies relating newly
acquired information to previously acquired information.

In previous research, Dillon (1988) reported that the magnitude of
the variance in academic, vocational, or professional training success
accounted for by flexible combination was inversely related to the
amount of structure inherent in the particular training domain.
Technical career training, undergraduate psaychology and educational
psychology, and medical school samples were compared. The variance in
academic, technical or training success accounted for by flexible
combination was least important for performance in technical career
training and most important in third-year medical school, where 53% of
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the variance in final exam performance was accounted for by flexible
combination. The results are as expected, considering the strong

emphasis on low structure problem-solving in the third and fourth years
of medical school.

Also in previous research, Dillon and Brannan (1991) provided data
to demonstrate the construct validity of flexible combination, relating
this intellectual superability to different aspects of intellectual
style. This earlier report also contains data relevant to the
criterion-related validity of flexible combination, demonstrating that
flexible combination predicts cumulative college grade-point average,
previous high school rank, and previocus ACT scores.

The experiment reported in this paper is designed to test the
premises that (a) subjects demonstrate greater flexible combination
ability when flexibility is assessed using an elaborated testing method
than under a nonelaborated testing procedure, and (b) flexible
combination accounts for significant proportions of variance in academic
achievement when tested under either a nonelaborated condition or an
elaborated procedure.

Subjects

Two hundred eighty-seven college undergraduates served as subjects
in this experiment. Males and females were approximately equally
represented.
Instruments

As the primary measure of cognitive flexibility, twelve complex
figqural analogies were taken from the Advanced Progressive Matrices
(Raven, 1962). Each item selected met the criterion that it could be
solved using at least three tactics. Regardless of tactic, only one
response option was correct for a given item. Cunulative grade-point
average and ACT Math score also were secured for each subject.

Procedure

Subjects were randomly assigned to one of two conditions: (Ap)
standard, and (A,) elaborated. For the standard flexibility condition,
subjects were instructed to generate as many different written protocols
for solution of a given test item as possaible. Subjects were informed
that they would receive a flexibility sacore from the total number of
solution protocols, not by the number of items attempted overall. Under
the elaborated condition, possible soluticn protocols were presented in
a 10-minute demonstration prior to the onset of testing. The sample
item could be solved using at least five solution protocols.

Results
Puring the first phase of analysis, the general linear model was
ugsed to test the premise that subjects participating in the elaborated

method of testing flexibility scored higher on the flexibility measure
{defined by the numher of strategies generated divided by the number of
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items attempted), F(1l, 284) = 11.92, p < .001. During the second phase
of analysis, data were analyzed to ascertain the criterion-related
validity of each method of testing flexibility. Data indicate that the
nonelaborative method of testing (flexibility predicts cumulative
grade-point average, PF(l, 146) = 6.54, p < .0S5. Similarly, the
nonelaborative approach predicts ACT Math, P(l1, 75) = 6.66, p < .0S5.
Using the elaborative method of testing flexibility, data indicate that
flexibility predicts cumulative grade-point average, F(l, 138) = 4.07, p
< .0S. Moreover, flexibility tested under the elaborative condition
predicts ACT Math, P(1, 71) = 6.09, p < .0S5. Means and standard
deviations for all measures are presented in Table 1.

Discussion

Cognitive flexibility has been demonstrated to be an important
superability in predicting measures of academic success. Data from this
experiment indicate that flexibility is enhanced through dynamic test
instructions, and that both methods of testing flexibility predict
external measures of academic achievement.

Perhaps, subjects tested under the elaborative procedure vary
significantly in the extent to which they attend to or benefit from the
elaborative techniques modeled by the experimenter. Some subjects are
able to benefit from (i.e., become increasingly flexible) as a result of
exposure to examples of flexible information processing, while the
flexibility level of other subjects is more deeply entrenched. We are
suggesting that sensitivity to flexibility instruction is an individual
difference dimension; a dimension that should be related to learning
(i.e., ability to profit from experience) in general.

An interesting individual difference analysis that would address
the above premise would involve ascertaining the extent to which an
individual's increases in flexibility under elaborative conditions
relative to nonelaborative testing procedures are related to external
measures of learning ability. Research directed toward this question is
underway.
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Means and Standard Deviations for All Measures
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Standard Method of Testing Flexibility’

Variable Mean Standard Deviation
GPA 2.99 .52
ACT 19.66 4.14
Plexibility .71 .35
*ne =147

Elaborated Method of Testing Flexibility"
Variable Mean Standard Deviation
GPA 2.95 .60
ACT 19.44 3.89
Flexibility 1.27 .68
**n = 140

604




The Validity of Information-Processing Parameters
of Inductive Reasoning

Ronna P. Dillon and Catherine A. Harris
Southern Illinois University

Measurement of intellectual abilities must be accurate and
prescriptively usaeful if pesonnel selection and classification efforts
are to be successful. Decpite this clear and everpresent need,
traditional psychometric methods fail to predict school, training, or
job performance adequately (see Dillon, 1989 for a discussion of
shortcomings of traditional testing paradigms and new approaches to
testing). Sternberg (1989a) notes the advantages that can be realized
when information-processing componential approaches are used to derive
information about cognitive abilities. One componential approach that
has been very productive for increasing criterion-related validity as
well as providing information for selection purposes, is the
information-processing approach reported by Dillon (1985, 1986, 1589,
1991, 1992a). Using this approach, information-processing components
are derived directly from the complex reasoning tasks psychologists seek
to understand. As Sternberg (1989b) notes, "Dillon's work helps us
understand, quite directly, just what people do when they process
information in the performance of intellectual tasks."

Two major classes of paradigms have been used recently to study
information-processing componential abilities. Paradigms involve either
use of physiological equipment to racord ongoing information-processing
activity during solution of intact tasks (see Dillon, 1989b for a review
of work using eye movement measures of information proceasing) or some
computer-administered means of deriving isolated cognitive processes
from administration of the same complex tasks (Dillon & Tirre, 1988).
Both methodologies yield data regarding individual differences in
information-procesaing abilities at four levels: (A) Stages of
information processing, including measures of the number of times
components are executed, and the latency for each execution of each
component; (B) the sequential distribution of processing steps, such as
the percentage of components executed in the main stimulus array prior
to the first break in ongoing processing to attempt response selection;
(C) strategies or strateqy components, such as image rotation or
double-checking; and (D) adaptations over time, including measures of
the information-processing substrates of learning and flexibility. The
learning level of individual differences permits linking construct and
criterion~related validity in an interesting way. Not only do
information-processing parameters of learning predict external measures
of training and academic 3uccess (i.e., criterion-related validitv), but
differences in information-processing efficiency at the beginning versus
the end of a trial block reflect interpretable changes in information
processing as well. Such learning changes provide evidence of construct
validity. The computer-administered, multiple-screen paradigm is
employed as a low-cost method of isolating information-processing
components, which provides information that is analogous to component
information derived from the eye movement paradigm.
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Individual diffesrences in +he execution of distinct
information-processing stages were quantified, as were the order in
which processing steps were executed, and changes in information
processing over time. This last level of individual differences
provides measures of the information-processing substrate of learning.
In quantifying learning in this way, differences over trials in the
execution of information-processing stage and sequence indices are
computed. These learning indices then are used as predictors of the
criteria of interest.

The study reported in this paper had two specific purposes. PFirst,
construct validity information was presented by demonsatrating that
interpetable differences in information-processing components were found
as a function of learning. Second, evidence of criterion-related
validity was presented by validating the information-processing indices
against academic and medical preparation performance.

Mathod

Subjects. Two samples were included in this study. Sample 1 was
comprised of 11 graduate students enrolled in a 2-year medical
preparation program. Sample 2 was comprised of 139 college
undergraduates. Examinees ranged in age from 21-35 years old. In
addition, 467 beginning Airmen provided the construct validation data.

Instruments. Sixty-four items f£rom the Reasoning Battery (Dillon,
1992b) were used ag stimuli. The test contains eight each of eight
different item types: Figural and verbal classifications and analogies,
governed by semantic or nonsemantic inferences. All items of a
particular type were presented in a trial block. Academic or medical
school performance data alsoc were collected for each examinee.

Procedure
Examinees worked at computer workstations. Each item was
decomposed into separate information-processing components. For an

item, each component was presented cn a separate computer screen.
Examineeg control the amount of time spent processing each screen as
well as movement across scoreens. During analysis, data were extracted
with respect to the number of times each stage was executed, the amount
of time spent executing each stage, the amount of time spent executing
each stage, the sequential ordering of processing stages, and other
measures of processing efficiency, learning, and cognitive flexibility.

Results

With respect to construct validation, data were analyzed using the
to ascertain the extent to which interpretable differences in
information-processing componential abilities exist as a function of
learning. Learning is operaticnalized as increases in the efficiency
with which information-processing operations are executed, over a block
of eight items of the same type and content. Ncte, of course, that the
execution of certain indices increases with 1learning, while other
components are executed less frequently with learning. The magnitude
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and direction of tha difference in each index between the first and last
items in each block of trials was computed. Three examples of the many
effects of learning on information processing are (a) examinees execute
& greater percentage of their processing resources during
encoding/inference activities, (b) examinees execute a =smaller
percentage of their processing resources in confirmation activities, and
(c) examinees show less redundancy over trials in a given trial block,
by executing components a smaller number of times. Results of these and
other analyses pertaining to the information-processing substrate of
learning are presented in detail elsewhere (Dillon, 1992¢).

Regarding criterion-related validity, the information-processing
componential abilitiesa are validated against cumulative grade-point
average and ACT composite score. Models are tested at the stage level
of individual differences and at the sequence level of individual
differences, both summed across all items in all trial blocks as well as
comparing processing between the firast item in each block of eight
trials against the last item in each block of trials. These latter
comparisons provide data regard’ng the information-processing substrate
of learning. Examples of these analyses are presented below. Analyses
are presented in detail elsewhere (Dillon, 1992b).

With respect to stage analyses for the college students, data
indicate that 22% of the variance in academic performance is accounted
for by a model comprised of the number of times encoding/inference, rule
applcation, and confirmation components are executed, F(3, 85) = 8.01, p
< .001. The same model was tested for learning across items within the
eight trial blocks. Data indicate that 16% of the variance in academic
performance is accounted for by the model, F(3, 135) = 8.79, p <.001.
Testing a stage model on the medical preparation sample, data indicate
that 75% of the variance in medical preparation grade-point average is
accounted for by a model comprised of the number of times encoding/rule
inference and rule application components are executed, F(2,8) = 11.92,
p < .01. As an example of a model that combines stage parameters with
sequence level of individual differences, data indicate that 54% of the
variance in medical preparation performance is accounted for by a model
comprised of the number of times encoding/inference processes preceed
rule application processes and the percentage of the total components
executed that are encoding/inference processes, F(2, 8) = 4.66, p < .05.
Learning indices of information-processing alsoc were computed for
medical preparation students. As an example of a mixed model,
containing stage and sequence indices, 81% of the variance in
grade-point average for medical preparation students is accounted for by
a model tapping the percentage of total components that are confirmation
components and the percentage of times encoding/inference processes are
executed before rule application processes, F(2, 8) = 16.91, p < .01l.

Discussion

The results of this study indicate that the multiple-screen
computer-generated paradigm is a useful way of derivinyg data about
distinct information-processing operations. Moreover, components
derived from this approach are powerful predictors, when validated
against measures of academic and training success for undergraduate
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college students and students pursuing careers in medicine. In addition
to the criterion-related validity of this work, the paradigm makes it
possible to acquire important data regarding the information-processing
strengths and limitations underlying an individual's reasoning task
performance.
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Further Construct Validation of Cognitive Plexibility

Ronna ¥F. Dillon and Timothy S. Brannan
Southern Illinois University

The important role of flexibility in today's multifaceted technical
job environments is clear. Job analyses of technical tasks invariably
contain lists of knowledge, skills, abilities, and other attributes that
reflect abilities to encode stimulus attributes flexibly, using multiple
inferences regarding element transformations to solve items, and
maintain information-processing efficiency as the demands of a task
change continually.

Dillon's (1992a) three-component model of cognitive flexibility can
be viewed in the context of Sternberg's (1985) Novelty Subtheory of his
Triarchic Theory of Intelligence. The first component of this subtheory

pertains to gelective oding, which in the present context, we term
"flexible encoding." Flexible encoding is operationalized as the

capacity to encode flexibly the attributes of a stimulus (i.e., encode
stimulus attributes in more than one way; formulate more than one
definition for a given stimulus or stimulus attribute, provide more than
one meaning for a given stimulus, create more than one configuration for
a set of stimulus attributes).

The second component of the Novelty Subtheory is “selective
combination,” which in this context we term ~“flexible combination.”
Flexible combination is operationalized as the capacity to assemble
(i.e., select and combine) item elements in more than one distinct
manner when presented complex reasoning items that can be solved using
more than one tactic. As Sternberg notes, such selective or flexible
combination involves putting together pieces of information that might
originally seem isolated into a unified whole. This unified whole may
not resemble its parts.

The third component of the novelty subtheory is gelective
comparison, which in the present perspective we term "flexible
comparison.” Flexible comparison is operationalized as the capacity to
flexibly compare item element configurations to ascertain the most
effective assembly of components when presented more than one
potentially appropriate assembly. Such comparison implies relating
newly acquired information to previously acquired information. The
problem solver must understand how the newly presented information is
similar to and different from information presented in the past, and how
different examples of newly presented information are distinct from one
another. Flexible comparison must be assessed by determining the extent
to which the subject maintains information-processing efficiency when
items governed by new types of inferences follow sets of inferentially
similar items. For the three studies reported in this paper, interest
is in the second component of flexibility; i.e., the ability to generate
multiple strategies in solution of complex reasoning tasks that can be
solved in more than one way. ¢




Dillon's (1988, 1992b) flexibility dimension of flexible
gombination has been found in earlier work to play a very important role
in academic and training success for a wide range of populations. 1In
previous research, Dillon and her colleagues (Dillon, 1988, 1992b;
Dillon & Brannan, 1991) reported that flexibility accounts for
significant amounts of variance in academic performance for
undergraduate college students, graduate students in medical preparation
courses, and third-year medical students enrolled in a psychiatry
clerkship.

The learning/study style underpinnings of flexible combination were
elucidated in other construsct validity research (Dillon & Brannan,
1991). Elaboration (i.e., breadth of processing) and personal
attribution were found to be related to flexible combination, while
depth of processing, as expected, was unrelated to flexibility. The
present study goes a step further in including measures of intellectual
style type along with learning/study and attribution processes to refine
our understanding of the nature of flexible combination.

The present study is designed to provide evidence of construct
validity for the flexible combination dimension of cognitive
flexibility. Specifically, data will be reported that demonstrate that
this dimension of flexibility subsumes aspects of intellectual style
type, learning/study processes, and attribution. Wwith regard to the
learning/study processing underpinning of cognitive flexibility, we
hypothesize that elaborative processing will account for significant
variation in flexible combination, whereas depth of processing will not
predict flexible combination. Moreover, with regard to the intellectual
style type substrate of flexibility, we hypothesize that a style type of
Intuition is related to flexibility because both dimensions necessitate
the ability to make multiple inferences about relations among phenomena.
A final piece of construct validation data comes from the relationship
of locus of control to flexible combination. Here we use the seccond
definition of flexible combination; the total number of strategies
attempted. The reasoning here is that the more internal one's locus of
control, the more likely one will execute a large number of solution
protocols. Criterion-related validity data also will be presented.

Method
Sample

The sample was comprised of 130 college undergraduates, ranging in
age from 29-35 years old. Males and females were approximately equally
represented.

Instruments

Twelve items were taken from the Advanced Progressive Matrices
(Raven, 1962). Test items are 3 x 3 figural analogies, each having an
8-item response set. Each analogy item was selected because it could be
solved in at least three different ways to produce the single correct
answer. Breadth of processing was tapped using the Learning Style
Inventory (Schmeck, Ribich, & Ramaniah, 1977), a self-report study
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skills instrument. Intellectual style type was assessed using the
self-report Form G of the Myers-Briggs Type Indicator (Briggs &
Briggs~Myers, 1962). The Indicator is a self-report inventory that
measures preferences on the dimensions of extraversion-introversion
(2-I), sensing-intuition (S8-N), thinking-feeling (T-F), and
judgment-perception (J-P). The introversion-extraversion dimension
differentiates people who prefer to orient their perception and judgment
toward the external world of people and objects, while pecple who prefer
to use introversion are concerned primarily with the inner world of
ideas and concepts. The judgment-perception dimension differentiates
people who prefer a judging attitude toward the outside world from
individuals who prefer a perceiving attitude. The sensing-intuition
dimension distingquishes people who prefer to perceive directly through
the senses versus a less ocbvious process of intuition which yields
meanings, relationships, and possibilities. The thinking-feeling
dimension reflects a preference for mode of judgment, thinking being an
impersonal local process or impression and feeling being based on
relatively personal and social values. The Indicator concerns
differences in approaches to perception and decision-making. The
developers of the Indicator contend that different preferences on these
dimensions will be associated with different behavioral and cognitive
styles, and that individuals are likely to have become more comfortable
and practiced at using a particular orientation. Personal attribution
was assessed using the Nowicki-Strickland Locus of Control Scale
(Nowicki & Strickland, 1972), a 40-item self-report measure that taps
the extent to which examinees believe effort and skill versus luck and
external factors are responsible for the events in the examinee's life.

Procedure

Examinees completed the Learning Style 1Inventory, the
Newicki-Strickland Locus of Control Scale, the Myers-Briggs Type
Indicator, and the flexibility measure in an untimed format. Order of
administration of the instruments was counterbalanced.

Two flexible combination scores were computed. The first score was
a measure of the total number of tactics generated overall, divided by
the number of items attempted. The second flexible combination score
was a measure of the total number of tactics generated on the items
attempted correctly. The first measure of flexible combination is
believed to be related to thinking and study skills and to intellectual
style type, while the second measure of flexible combination is expected
to be related to personal attribution.

Results

Table 1 presents means and standard deviations for flexible

combination scores and all intellectual style measures. Data were
analyzed using the General Linear Mcdel. A sgeries of construct
validation analyses were conducted. With respect to study/learning

processes, data indicate that elaborative processing contributes to

lexibility (defined as the number of strategies executed divided by the
number of items attempted correctly), F(1l, 128) = 6.35, p < .05,
whereas, as hypothesized, deep processing does not predict flexibility.
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With respect to intellectual style type, data indicate that the personal
style type of Intuition predicts flexibility, F (1, 128) = 8.47, p <
.0l1. Regarding personal attribution, locus of control predicts
flexibility, P(1, 128) = 10.26, p < .01.

Discussion

Construct validation efforts reflect the intellectual style
underpinnings of this component of cognitive flexibility; the component
that taps flexible combination. Convergent and discriminant validity of
learning/study processes provide one source of evidence. As
hypothesized, elaborative processing relates to flexibility, while deep
processiny does not. A second sourcea of evidence comes from the
intellectual style type substrate of cognitive flexibility. As
hypothesized, a style type of Intuition is related strongly to cognitive
flexibility. Both psychological phenomena require abilities to encode
or assemble a given set of stimuli in multiple ways, infer multiple
rules governing transformations across stimulus elements, and to
maintain information-processing efficiency when items governed by new
types of inferences follow sets of items governed by a different type of
inference. A third source of construct validity data comes from the
demonstration that the total number of strategies attempted increases
with the degree of perscnal attribution. The attribution finding is
expected because an individual is likely to generate multiple solution
protocols for solution of each item to the extent that this individual
acknowledges responsibility for the outcome of task performance.

The importance of flexible information processing is
well-documented both in job analyses and construct modeling of many
military and civilian jobs where large amocunts of material must be
mastered in concentrated perioda of time and wherein trouble-shooting
activities are integral parts of job performance. The demonstration of
construct validity as well as evidence of concurrent, postdictive and
predictive sources of criterion-related validity, in this study and
related work, reflect the importance of considering this superability in
selection and classification activities.

An additional application of this work centers on the trainability
of flexibility. The extent to which individuals profit from instruction
{i.e., demonstrate learning) in general could be expected to predict the
amount of improvement in flexibility that occurs with flexibility
training. The empirical question described here is under investigation.
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Means and Stspdapd Devigtjons for All Measures

Variable Mean Standard Deviation
Deep Processing 9.20 1.89
Elaborative Processing 7.92 1.79
Locus of Control 27.69 5.52
M-B Intuitive .41 .49
M-B N .48 .50
M-B Thinking .35 .48
M-B P .48 .50
Number of Correct Attempts 5.86 2.59
Sum of Strategies 6.89 3.83
RPlex 1.11 .40
Incorrect Attempts 5.68 2.94
Total Items Attempted 11.54 1.21
Plexible Combination B .62 .40
Percent Correct Attempts .52 .24




Emotional Control, Inductive Reasoning, and Academic Performance

Roger Webb and Ronna F. Dillen
Southern Illinois University

Researchers have documented their interest in the relationship of
emotions and behavior since 1890 (Carlson & BHatfield, 1992; James,
1890). A unifying theme in recent research is that emotions serve as
powerful organizing forces in human development (Berk, 1991). Emotion
is "an inferred complex sequence of reactions to a stimulus and includes
cognitive evaluations, autonomic and neural arocusal, impulses to action,
and behavior designed to have an effect upon the stimulus that initiated
the complex sequence (Plutchik, 1984, p. 217).°

Studies have centered on the etiologies of emotion (Plutchik, 1980;
Schacter & Singer, 1962) and on its expression (Ekman, 1980; Izard,
1971). The work reported in this paper departs from these traditional
emphases and focuses on the situationally appropriate control of
emotion. Emotional control is defined as the tendency to inhibit the
expression of emotional responses (Roger & Nesshoever, 1987). Moreover,
the study reported herein furthers attempts at providing more
comprehensive models of behavior, in an academic context, by quantifying
the contribution of emotional control to academic performance above and
beyond the contribution made inductive reasoning.

In previous research in emotional control, the construct was found

to predict physiological reactivity and recovery from stress (Roger &
Najarian, 1989). The concept is similar to that of the regulation of
emotion found in studies of child development, where the ability to
control ocne's emotions has been seen as a hallmark of personal and
social development (Campos, Campos, & Barrett, 1989; Kopp, 1989; McCoy &
Masters, 1990). The construct of aggression control has been linked to
violent behavior among prison inmates (Roger & Nesshoever, 1987).

Method

Subjects

One hundred sixty-six college undergraduates served as examinees.
Males and females were approximately equally represented.

Instruments
The Emotional Control Questionnaire 2 (ECQ 2; Roger & Najarian,

1989) is a 56-item, self-report measure, containing four subscales. The
subscales tap rehearsal, emotional inhibition, aggression control, and

benign control (i.e., control of impulsivity). The ECQ2 is designed to
assess the connection between the inhibition of emotional responses and
predisposition to stress-related illnesses. The Reasoning Battery
{Dillon, 1992) contains nine types of test items varying along item
content (i.e., verbal and figural), it>m type (i.e., analogies,

classifications, and syllogisms), and meaning and nonsemantic relations
dimensions. The analogy and classification subtests were used in this
study.




Brocedure

Examinees completed the ECQ2 and the Inductive Reasoning Test
{Dillon & Radtke, 1985) in an untimed format, under a computer-generated
administration procedure. Academic achievement data alsc were
collected.

Results

Inductive reasoning was validated against cumulative grade-point
average, as was emotional control. In addition, the relationship of
emotional contrel to academic achievement was computed, controlling for
the contribution made by inductive reasoning ability. 1In this way, it
is possible to demonstrate that this noncognitive construct contributes
to academic performance apart from the contribution made by reasoning or
intelligence. This finding allows us to counter the statement that
people with a high degree of emotional control perform well in school,
not because of their control but because they are intelligent and this
higher intelligence makes possible greater cognitive control of
inappropriate emotional expression. Therefore, we can contend that the
noncognitive aspect of emotional control is responsible for the
relationship of the construct to measures of academic performance.

Data were analyzed to ascertain the criterion-related validity of
inductive reasoning and of emotional control and the significance of the
relationship of emotional control to academic success above and beyond
the contribution made by general reasoning ability. Means and standard
deviations for all measures are presented in Table 1. With respect to
the first premise, data indicate that inductive reasoning predicts
cumulative grade-point average, F(1l, 164) = 9.01, p < .01, as does
emotional control, F(l, 164) = 11.69, p < 00l. Regarding the second
premise, data indicate that emotional control contributes tc the
prediction of academic success, controlling for the significant
prediction made by inductive reasoning, F(1, 164) = 10.35, p < .001.

Discussion

The work reported in this study demonstrates that noncognitive
dimenaions, such as emotional control, can play important roles in
prediction of academic achievement above and beyond the contribution
made by cognitive measures such as inductive reagoning. Future work is
directed toward the trainability of emotional control.
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Table 1
ta v ess (-} ,
u v as ade ve

Mean -1} Maximug

GPA 2.80 .56 4.0

Inductive Reasoning 9.16 1.94 14.0

Emotional Control 8.66 2.98 14.0
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A Template for Evaluating Studies Presenting
Potential P:a@ictors of Effectivenaess

William F. Kieckhaefer
RGI, Incorporated

Some of us spend most or all of our time developing new
measures. Our intent for those measures might range anywhere
from theory development and construct validation to predicting
job success. Others of us spend the majority of our time
concerned with identifying the best combinations of predictors of
job effectiveness. . In this presentation, I refer to those of us
in this latter group as practitioners. When we are in this
practitioner role, we concern ocurselves with the appropriate use
of develaoped tests.

In this symposium, the presenters may not have intended
their papers and presentations as making contributions for
practioners. However, since this is the Military Testing
Association, I am reviewing them from that perspective. This is
not to suggest that the objectives of theory building are
diametrically opposed to the objectives of practice. Rather, I
suggest that the purposes of both are met only as we keep a broad
perspective.

In reviewing this symposium, I considered four primary
criteria: demonstrated theoretical foundation, evidence of
observed effect size, evidence regarding subgroup differences,
and evidence regarding the effects of faking or training.

Demonstrated Theoretical Foundation

Campbell (1990) and Fleishman, Quaintance, and Broedling
(1986) present differing but converging points of view on the
usefulness of the theoretical foundations for our research. Few
of us ccntend their arguments, and few studies in our discipline
fail to meet this criterion in the general sense. Yet Campbell
(1990) still writes of our "underspecified steps in the deduction
of the prediction from the theory" (p. 47) and calls for greater
specificity in our hypotheses. Certainly, our field drives this
point into its graduate students and junior professionals early
in their careers.

Practitioners require this information for the same reasons
basic researchers and theoreticians need it (Fleishman,
Quaintance, and Broedling, 1986): conducting literature reviews,
establishing better bases for conducting and reporting research
studies to facilitate their commparison, standardizing study
conditions, generalizing research findings, exposing gaps in
knowledge, and assisting in theory development. The presenters
here today did well both in basing their approaches on available
theory and constructs and in explicating their predictions based
on theory.
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Evidence of Observed Effaect Size

In presenting his capital budgeting approach to utility
analysis, Cascio (1989) demonstrates how practitioners can use
effect sizes from meta analyses to facilitate making decisions
about investments in human resource programs. While his chapter
specifically addressed investments in training programs, the
decision processes easily apply to investments in personnel
selection programs.

As time goes on, we find ourselve in our practioner roles
making more justifications to our sponsors not only in
theoretical terms but also in cost-benefit or utility terms. We
can more effectively make these arguments at the outset to the
extent we have information available to us regarding expected
effect sizes associated with using one predictor versus another.

Hunter and Schmidt (1990, pages 271-274) present several
formulas demonstrating th= equivalence of saveral types of
information from which a reader can compute effect sizes.
Essentially, if researchers do not include effect sizes, they
should provide one of the following combinations of statistics to
enable a reader to compute one:

ANOVA’s Means and pooled, within-group SDs, or
Each group’s M, SD, & N, or

r, or

t and N.

Here, too, the presenters did well in that they presented each
group’s mean, standard deviation, and sample siz=.

Evidence Regarding Subgroup Differences

Hunter and Hunter (1983) cite meta-analyses and validity
generalization work to support their claim that ability tests
which are valid for one subgroup are also valid for the others.
Arvey ar.l Faley (1988) support this point of view.
Unfortunately, the same body of research they cite suggests
considerable adverse impact on subgroups due to real subgroup
differences in mean scores on both predictors and performance
criteria.

To the contrary, Reilly & Warech’s (1988) review shows that
tvypical kehavior measures /like biodata) tend to result in
relatively low lavels of zdverse impact. Similarly, Dillon
{1%81) argues that the nature of the eye-movement measurement
stimuli couplec with the use of computer-driven ongoing
psychophysiological reccrding greatly reduces any cultural bias
that may exist using the testing of intelligent performance.

Practitioners are =seexing valid oredictors which show little
sr no adverse impact. ‘v Zol.acws that applied predictor
djeveloprment work must [ ous research eofforts on delineating the




types of predictors and the occupational settings most likely to
yield reduced adverse impact. 1In all fairness, the presenters in
today’s symposium had little opportunity to investigate subgroup
differences given the small sample sizes in their studies.

Evidence Regarding the Effects of Paking or Training

There does exist research to support guarding against
coaching on cognitive tests. For example, Boldt, Centra, and
Courtney (1986) demonstrate that initial scores on the Scholastic
Aptitude Test (SAT) predict college performance better than the
highest SAT scores. Navy researchers found similar results using
the SAT to predict performance in the Naval Academy.

With typical behavior measures like biodata, faking is the
issue rather than traipability. For these types of predictors
there does exist a body of research (eg., Abrahams, Neuman, and
Githens, 1971; Cascio, 1975; and Trent, 1987) describing the low
probability of faking when tests include appropriate types of
items.

The question here for those of us developing new predictors
or refining theoretical constructs is this: "When examinees
receive coaching or training on these constructs, does the
increased test performance reflect real increments in ability
leading us to correctly predict improved job performance?"
Several of the papers presented in this symposium discuss future
research planned to assess the trainability of the cognitive
abilities investigated.
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ESPIONAGE BY U.S. CITIZENS: 1945-1990

Martin F. Wiskoff
BDM International, Inc.

Background

In the Stilwell Commission’s 1985
report, Keeping the Nation’s Secrets (DoD
Security Review Commission, 1985),
concern was expressed over the increase in
reported espionage cases in the 1980s and
the lack of research information on
espionage and personnel security.
PERSEREC initiated a project in 1988 to
develop a database on all Americans
involved with espionage against the United
States since World War II. It was
determined at the start that the database
should be unclassified in order to allow
the widest pcssible dissemination of
information to policy-makers and to others
within the government interested in
understanding trends in espionage.

A review of the literature found many
journalistic and biographical writings about
individual American spies, and some
compilations of case histories. There was,
however, little in the way of systematic
attempts to aggregate information across
cases and to evaluate patterns and trends
among spies.  This paper describes
construction of a database of American
citizens who betrayed their country by
providing (or attempting to provide)
classified information to foreign powers.
It also presents an overall picture of the
spies, and information on personal and job
characteristics and on the nature of the
espionage act itself.

Suzanne Wood
The Defense Personnel
Security Research Center

Methodology

Criteria for Including Cases

All American citizens allegedly
involved in espionage between 1945 and
1990 for whom unclassified sources of
information were available were reviewed.
Sources consulted were newspaper and
magazine articles, biographies of spies,
general descriptive works on espionage,
and other researchers’ synopses of cases.
Over 150 individuals were identified from
these sources as potential espionage cases.
Upon review of these cases, the following
criteria for inclusion in the database were
developed: (1) Individuals convicted of
espionage or for attempting or intending
to commit espionage; (2) Individuals
prosecuted for espionage but who
committed suicide before the trial or
sentencing could be completed; and (3)
Individuals for whom clear evidence of
espionage (actual or attempted) existed,
even though they were not prosecuted.
This category included cases involving
defections, suicides, deaths, and those
administratively processed (e.g., allowed to
retire, given immunity, discharged from
the military). A total of 117 individuals
were identified who met the criteria.

Variable Selection and Coding

Three categories of information were
gathered: personal, job and espionage
characteristics. Within these categories,
variables were selected that might be
available from open sources and would
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provide a rich array of background data
on spies. Included were personal and
demographic information, aspects of the
spies’ job environment, their access to
classified information, how they first got
involved with espionage, and how their
careers as spies evolved and ended.
Information on whether they volunteered
or were recruited (and by whom) was
collected, as were their motivations for
committing espionage.

Variables that are subject to change
over time were coded according to status
at the time when espionage began. For
example, marital status was coded
according to whether people were
married, separated, divorced or single
when they started spying.

A total of 56 variables are contained
in the database. Some of the variables
were included for identifying and
documentary purposes only and were not
used for analysis. For most of the
variables data are available for at least 110
of the 117 spies. There are four variables
for which there may be a greater amount
of missing data and for which our
confidence in their accuracy is lower
because of the difficulty of obtaining
information from open-source literature.
These are immoderate alcohol/illegal drug
use, foreign relatives, sexual p.eference
and payment received.

Limitations of the Study

This unclassified study deals only with
caught spies whose names surfaced in
open-source materials. It is impossible to
know how many more spies were caught
committing espionage but were not
prosecuted for various reasons, or how
many have spied in the past and were not
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caught, or are spying at present and
remain uncaught.

Analyses

In conducting the data analyses,
frequencies were first calculated for each
of the personal, job and espionage
characteristics. Next, each variable was
explored in relation to the following four
major areas of espionage interest:

1. Whether spies differed according
to the length of their espionage career.
This variable was coded into: (a) the first
espionage attempt was intercepted; (b)
espionage lasted less than 1 year; (c)
espionage lasted 1-4.9 years; and (d)
espionage lasted for 5 years or more.
People in the latter three categories were
termed successful spies.

2. Whether there were differences
between uniformed military and civilian
spies.

3. Whether spies exhibited different
characteristics over time. Time was coded
into the decades during which an
espionage career began: (a) the half-
decade 1945-1949; (b) 1950-1959; (c)
1960-1969; (d) 1970-1979 and (e) 1980 to
1990.

4. How the spies were drawn into
espionage: coded into (a) volunteers; (b)
those recruited by family or friends, and
(c) those recruired by foreign intelligence.

Findings

Table 1 shows that spies were mostly
male (108). They were also predominantly
white (108) with minorities represented by
seven blacks, one Asian-American, and
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Table 1
Characteristics of Sples
N cases

Characteristics with data
Gender Male (108), female (9) 117
Race White (108), Black (7), other (2 117
Length of espionage (yrs) |Intercepted ‘35), < 1 (20), 1-5 (35), > 5 (27) 117
Decade 40s (14), 50s (12), 60s (19), 70s (24), 80s (48) 117
Citizenship All U.S. (naturalized, 15) 117
Volunteers/recruits Volunteers (73), family/friends (17), 116

foreign intelligence service (26)
Age (yrs) Median (28.5), range (18 to 69) 116
Education (yrs) 10 (10), 12 (45), 14 (23), 16 (23), 18 (13) 114
Marital status Married (65), single (39), separated/divorced (11) 115
Sexual preference Heterosexuals (86), homosexuals (6), unknown (25) 117
Immoderate alcohol/illegal | Alcohol (16), drugs (14), alcohol/drugs (9) 39
drug use
Foreign relatives Yes (41), no (25) 66
Military/Civilian Military (61), civilian (56) 117
Agencies Navy (33), Amny (22), AF (21), DoD contractors (8), CIA (7), 113

Manhattan Project (6), NSA (5), Marine Corps (4), others (7)
Occupation Communyintel (35), gen/tech (30), scientific/professional (24), 116

support (18), other (9)
Post-employment Some continued or started after job 117
Security clearance Top secret (50), confid/secret (30), none (30) 110
Military rank E1-E3 (13), E4-E6 (30), E7-WO (11), officer (6) 60
Where espionage began U.S. (76), foreign (35) 111
Foreign country espionage |W. Germany (14), UK (4), Austria (3) 35
began Others (1's or 2's)
Countries receiving USSR (83), E. Germany (7), Poland (4), Hungary (3), 117
information Czech (2). Also friendly nations.
rPayment received None (47), $50-10K (21), 10K-100K (17), 100K+ (10) 95
Length of sentence (yrs) 0 (20), 1-9 (39), 10-19 (19), 20-40 (22), life (13), death (2) 115

Moativation (Primary)

Money (60), ideology (21), disgruntie/revenge (17),
ingratiation (10), coercion (4), thrills (3)
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one American Indian. Thirty-five
individuals were intercepted in their first
effort to spy while 82 successfully passed
at least some information. The numbers
of individuals initiating espionage
increased steadily over the decades and
then doubled from 24 in the 1970s to 48 in
the 1980s.

All the spies were American citizens,
in accordance with the criteria for
inclusion in the database; however, 15
were naturalized. While most (73) of the
spies were volunteers, 17 were recruited
by family or friends and 26 by foreign
intelligence. Most individuals started their
espionage at a young age (median age =
28.5). However, there was an extensive
range - from 18 to 69. The largest
number of spies (45) had just a high
school education although there were 10
who had not completed high school. A
considerable number (23) had at least
some college, were college graduates (23)
or had postgraduate education ((13),
including two with doctorates.

When they began espionage, 65 spies
were married, 39 single and 11 separated
or divorced. Of the 92 for whom sexual
preference could be inferred, 86 were
heterosexual and six were homosexual.
For 25, sexual preference was unknown.
Thirty-nine spies were known to have used
alcohol immoderately or to have taken
illegal drugs. Forty-one had foreign
relatives.

There were 61 uniformed military and
56 civilian spies. For those in the military
the largest nubmer (30) came from the
E4-E6 ranks. There were also 13 younger
enlisted personnel (E1-E3s), 11 older E7s
or warrant officers, and 6 officers.
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The cases were distributed through
many agencies, some of which employed
both military and civilian workers, with the
largest numbers coming from the Navy
(33), followed by the Army (22) and the
Air Force (21). There were also eight
spies employed by DoD contractors, seven
with the Central Intelligence Agency, five
from the National Security Agency, six
associated with the Manhattan Project in
the 1940s, four from the Marine Corps,
and seven from other agencies.

The occupational areas in which spies
were working at the time they began
espionage were Communications/
Intelligence (35), General/Technical (30),
Scientific/Professional (24) and Functional
Support/Administration (18) fields. While
most began and ended their espionage
while working for the same agency, 26
spies either continued after leaving their
place of employment or actually began
spying after they had left their primary
jobs, sometimes by defecting. The greatest
number (50) had top secret clearances,
although there were 30 with only
confidential/secret clearances and another
30 with no clearances at all; the latter
group acquired access to classified
materials by various means, such as using
go-betweens.

Seventy-six spies began their
espionage in the United States compared
to 35 abroad. If cases started abroad, the
largest number began in West Germany
(14). Information was meant for Eastern
Bloc countries in 99 of the cases (U.S.S.R.,
East Germany, Poland, Hungary and
Czechoslovakia) and for other hostile
nations in another four instances. Friendly
or neutral nations were the targets for
nine of the spies.




Information is available on the
amount of money received for espionage
for 95 of the spies. Almost half of these
(47) received nothing, because they were
discovered before they could be paid or
because they acted from nonmercenary
motives. Other spies were paid
handsomely. For example, 17 received
between $10,000 and $100,000, another
seven between $100,000 and $1,000,000,
and three were paid more than $1,000,000.

The penalties for espionage have
ranged from very short sentences, to life
and multiple life, to execution. Just over
half the spies (59) received either no
sentence (20) or less than 10 years (39).
There were 13 cases in which life
sentences were given, some of which were
multiple life.

Money was the most common primary
motive (60 cases), followed by ideology
(21), disgruntlement/revenge (17),
ingratiation (spying in order to please or
help someone) (10), coercion (blackmail
by foreign intelligence) (4), and thrills/self-
importance (3).

Implications

The 1980s, so often called the decade
of the spy, produced many young would-be
spies who volunteered to commit
espionage in exchange for money. The
1980s might well also be dubbed the
decade of the intercepted spy, for 28 of
the 48 spies (58%) during that 10-year
period were intercepted the first time they
tried to commit espionage. Even more
impressive is the fact that of all the 35
spies intercepted since World War II, 28
were caught in the 1980s.
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Despite the fact that many spies were
intercepted before they could pass any
information, inestimable damage was
caused by such groups as the Walkers and
the Snowman and the Falcon (Boyce and
Lee) and by other individuals.

The data indicate that many of the
spies displayed behavior that violated the
criteria for being granted and for
maintaining clearance and access
eligibility. In certain instances these
behaviors were directly related to the
spies’ espionage activities.

The press and the public have
probably become indifferent to espionage
as it plays out at the national level. Only
sensational espionage cases appear to
receive much media attention at all. Yet
at the working level, it is the awareness of
security requirements that in the past has
led coworkers to report inappropriate
behavior; and this in turn has resulted in
the apprehension of several spies.

The data also show that much of the
risk of espionage is associated with the
type and location of the job a person fills.
There are indeed differential risks of
espionage associated with overseas
assignments, types of occupations and
rank. Jobs themselves carry their own
vulnerabilities.

Conclusion

With the official end of the Cold War,
it might appear to some that espionage is
a thing of the past. This is not the opinion
of security professionals. :
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Wayne Gilbert, Assistant Director in
charge of the FBI Intelligence Division
stated in May 1992 that "We'’re seeing
very, very little reduction in total activities,
counting both the SVR (Russian Foreign
Intelligence Agency) and the GRU (the
military counterpart). They’re running at
almost the same amount of activity as they
have in the last two years. That’s pre-
coup and post-coup” ("Russian Spy
Services,” 1992).

In addition, espionage of the 1990s is
increasingly turning to the economic side.
Spy services of both our traditional
adversaries and friends alike are
heightening their efforts to achieve
economic advantage. The days when
nations focused entirely on military
conquest are being replaced by efforts at
economic domination.

As a counterpoint to the espionage
database, PERSEREC is building a
database of illegal technology transfer
cases and other instances of economic
espionage.
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ESPIONAGE AND BETRAYAL OF TRUST

Joséph P. Parker
Martin F. Wiskoff
BDM International, Inc.

Problem and Background

Despite the dismantling of communist
governments in the former Soviet Union and
Eastern Europe, the threat to our national
security remains, and efforts to obtain valuable
US. secrets by many nations, even those
thought to be friendly, will continue.

One of the most important elements in
the national security process is the screening
of personnel entering sensitive or high-security
occupations. The existing personnel security
system relies heavily on background
information, such as law violations, financial
problems, and drug or alcohol abuse, in
making decisions about the suitability of
individuals for such positions. This system has
evolved, however, without any clear
understanding of those individual and
situational factors that may predispose certain
cleared individuals to commit espionage. In
particular, the theoretical framework for
approaching this issue is lacking.

In response to this lack of research, the
present study attempts to: (a) define the
temperament/personality constructs that could
be related to the act of trust betrayal; and (b)
identify a potential set of existing instruments
for measuring these constructs.  These
objectives were accomplished by conducting a
literature review and consuiting with experts
from various academic areas.

Definition of Terms

The subject of trust, its conceptualization,
and definition have been dealt with extensively
in the literature of twentieth century social
sciences. The term trust betrayal, however,
does not represent a recognized area of
research. Nonetheless, the behaviors of which

trust betrayal forms an integral part
(embezzlement, fraud, infidelity, etc.) are
numerous and many have been studied in
psychological, sociological, and criminological
terms.

The expression trust betrayal conveys a
number of important ideas in relating the term
to espionage. The term implies the existence
of a bond of trust between an individual and a
larger entity (workplace organization, nation)
prior to the act of betrayal. In addition, a
demonstration of trustworthiness on the part
of the individual is generaily required before
such a trust can be conferred. In this sense,
then, betrayal of trust between individuals with
no mutual bonds is conceptually distinct from
our definition.

Literatures Reviewed

The trust literature is dominated by
sociological and organizational approaches
which emphasize the importance of
environmental factors and regard explanations
of trust betrayal at a purely individual level as
incomplete. Studies using trait measurement
instruments have detailed some constructs that
may be related to trust betrayal at an
interpersonal level, but this model was found
inappropriate for explanations of trust
violations such as espionage which occur in an
occupational setting. The gaming approaches
favored by behaviorists for exploring trust and
betrayal were also deemed inadequate for the
same reason.

The white-collar crime literature provided
a wealth of research and theory that was found
particularly suitable for describing offenses
involving major violations of trust. Studies in
white-collar crime using psychometric

instruments provided some empirical evidence




for the use of such tests in identifying
potential trust betrayers within organizations.
The many empirical studies and reviews of
integrity testing provided detailed accounts of
the constructs related to employee
delinquency. The success of biographical data
in tapping some of these constructs has also
been noted in recent studies.

Most of the literature directly related to
espionage is either historical, fictional,
biographical, or political in nature.
Nonetheless, a small body of academic
literature characterized by two distinct
approaches was discovered: (a) attempts to
explain espionage from a sociological
perspective that alluded to the importance of
the offender’s rationalization process and
described situational influences on espionage
that may be more important than factors of
personality; and (b) psychometric approaches
that focused on the profiling of personalities
that may be at risk for betrayal, using
motivation to differentiate among major types
of spies.

Findings

Trait and Temperament Constructs Related
to Espionage and Other Offenses

Table 1 preseats the individual
personality traits that have been tentatively
identified by researchers as predisposing to
espionage, white-collar crimes, and
occupational deviance and delinquency. Most,
but not all of the character dimensions listed
in Table 1 represent measurable trait
constructs.

Regarding espionage, a wide range of
motivations have been proposed, but money,
ideology. and resentment/revenge have figured
most prominently. There has been very
limited theoretical and empirical research
concerning the last two motivations, so only
the money motivation will be considered in the
following discussion. Pecuniary gain is
assumed to be the primary motivator for

oifenses other than espionage, since most
involve property theft.

. Authors such as Sarbin
(1991), Scheibe (in press), and others have
remarked on the futility of searching for a
personality configuration predictive of spying,
but have nevertheless offered some personality
characterizations of spies. Sarbin’s work is a
criminological theory of espionage that divides
offenders into egoistic and ideological
subtypes, while Scheibe describes how self-
control and social control determine an
individual’'s susceptibility to the lures of
espionage. Sarbin sees the experience of
alienation or low esteem, as well as a tendency
to risk-taking, as contributing conditions.
Scheibe is in general agreement, but he
emphasizes the lack of individual self-control

Psychometric approaches to espionage have
focused on developing personality profiles to
help in identifying people who might be at risk
for betrayal. Gough (1991) provides some
empirical data to support use of the CPI
(California  Psychological Inventory) in
identifying individuals with personality
syndromes that might be predisposing to trust
betrayal. Iie presents one theoretical model
named Self-Centered and Self-Indulgent (John
Walker Syndrome) and provides an
experimental design for validation of the
syndrome. Preliminary results based on this
design showed that the CPI scales Self-
Control, Responsibility, and Achievement Via
Conformance discriminated between
interpersonal trust violators at statistically
significant levels.

Hogan and Jones (in press) identify a
personality type called the mercenary trust
violator, which they feel can be identified
using psychometric instruments such as the
Hogan Personality Inventory (HPI) and the
Inventory of Personality Disorders (IPD).
Mercenary trust violators are likened to blue-
collar workers in high-risk occupations, who
take large risks for relatively small reward and
must demonstrate competence in the
performance of their jobs over a period of
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Table 1

Personality Traits Identified with Espionage and Other Offenses

Espionage
Authors(s) Instrument(s) Specific Trait(s)
Sarbin (1991) No instrument sensation-seeking; seif-reliant and autonomous; alienation ot . ’
low seif-esteem
Scheidbe (in press) Reference made to CP1 boredom, freedom from conscience, alienation, disaffected,
thrill-seeking, (-) Seif-Control
Gough (1991) California Psychological Inventory (-)Sclf-ConuolI , Responsibility, Achicvement Via
(CPD) Conformance
Hogan & Jones (in Hogan Personality Inventory (HPI), (+)Imellecunecz. Sociability, Antisocial, Paranois, Adjust-
press) Inventory of Personality Disorders ment, (-)Prudence
Community Research 16PF, MMP1, MCMI, IP}, SILS, (+) Psychopathic Deviate, Narcissism, Hysteria
Center (1992) NEO
White-Collar Offenses
Author(s) Offense(s) Instrument(s) Specific Trait(s)
Gottifredson & All offenses, including No instrument specified low self-control
Hirschi (1990) white-collar crimes :
Welch (1990) Embezziement Rokeach Values Survey (+)Self-Centered
Collins (1991) White-collar crimes

CP1, PDI Inc. employment (-)Socialization, Responsibility, Tolerance,
inventory, Biographical Ques. Self-Control, Performance (+) Extracur-
ricular Activity

Occupational Deviance and Delinquency

Frost & Rafilson Employee theft, counter- | Personnel Reaction Blank, (-)Dependability, Conscientiousness, Im-
(1989) productivity, drug abuse Personnel Selection Inventory | puise control
Kochkin (1987) Employee theft 16PF, Reid Report (+)Apprehensive, Tense, Anxiety (-)Ego
Strength, Conscientiousness, Controlled
Moore & Stewart Employee theft 16PF, PSI. Reid Report, PIIP | (+)Assertive, Tense (-)Conscientiousness,
(1989) Controlled, Tough-Minded
Gough & Bradley Delinquency CP1 (-)Socialization, Responsibility, Tolerance,
(1992) Ego Integration
Hogan & Hc san On-the-job employee HPI Empluyee Reliability (+)Experience seeking, Enjoys crowds,
(1989) delinquency Index Exhibitionistic, Depressed, Guilt (-)Easy
tn live with, School success, Avoids trou-
ble, Sense of attachment
1

Dash indicates inverse relationship between following constructs and criterion.

Plus indicates positive reiationship between foliowing constructs and criterion.




years. They point to their research with these
occupational groups (law enforcement, bomb
disposal, etc.) in which these workers have
been found to be bright, self-confident, tough,
exhibitionistic, and non-conforming,

Individuals actually convicted of
espionage were given a Dbattery of
psychological tests. The most striking result of
the research was that nearly 80% of the spies
showed eclevated scores on the Psychopathic
Deviate scale of the Minnesota Multiphasic
Personality Inventory (MMPI). High scorers
on this measure have been described as self-
centered, impulsive, likeable, exhibitionistic,
alienated, and antisocial. Several convicted
spies also showed raised scores on measures of
Narcissism and Hysteria.

White-Collar Crimes. The white-collar
crime literature shows few attempts, with one
or two recent exceptions (see Collins 1991;
Welch, 1990), to relate empirically personality
traits with the commission of crime.
Qualitative approaches to describing the
personalities of white-collar offenders have
been more common. Most of these have been
small case studies that have produced
interesting and enlightening personality
profiles of white-collar criminals and have
focused on the offenders’ a priori justifications
for committing the crimes.

Gottfredson and Hirschi (1990), in their
general theory of crime, argue that low self-
control, or a tendency to seck self-gratification
without concern for others, is the only trait
that distinguishes between whitecollar
offenders and the law-abiding populace.

In a study by Welch (1990), the Rokeach
Value Survey (RVS) was used to assess the
value systems of incarcerated embezzlers and
other criminals at a minimum security
correctional facility. One significant finding
was that, when compared to the general
population, those incarcerated were more self-
centered, and placed "a lower importance on
those values which do not have immediate or
personal relevance” (p. 159).

A recent study (Collins, 1991) using
temperament, biodata, and integrity
instruments found these measures successful in
discriminating between trust violators and a
control group.  The instruments were
administered to 365 incarcerated white-collar
criminals and 344 whitecollar employees
holding positions of authority.  Analyses
resulted in the creation of a six-factor
discriminant model. The CPI scales
Socialization, Responsibility, Tolerance, and
Self-Control entered into the model, along
with an integrity/honesty scale and a biodata
measure of extraversion.

Occupational Deviance and Delinquency.

Empirical studies of occupational deviance and
delinquency can be divided into two general
areas: studies of honesty/integrity evaluation
used to screen employees and applied theories
of delinquency that rely on trait/temperament
instruments. The rationale for grouping these
areas together is that many integrity tests
currently purport to predict global
performance and forms of counterproductivity
other than theft and the term delinquency
would include employee theft.

Several recent studies have focused on
the predictive validity of popular honesty/
integrity tests. While there is some
disagreement, the evidence for their validity
appears convincing. However, the content of
these tests is not well understood. Table 1
presents three studies (Kochkin, 1987; Frost &
Rafilson, 1989; Moore & Stewart, 1989) that
explored the content of some popular integrity
tests. Overall, agreement exists on their
measurement of the constructs
conscientiousness., internal control, and
tension.

Psychological and sociological studies in
delinquency and crime have provided a great
deal of evidence concerning the personality
traits that contribute to deviance.

Gough and Bradley (1992) reviewed
much of the delinquent and criminal behavior




studies that have used the CPI and provide
empirical support for the revised CPI’s validity
in predicting delinquency. They found that for
the revised CPI the scales that differentiate
best between delinquents and nondelinquents
were Socialization, Responsibility, Tolerance,
and Ego Integration. The Socialization scale
has been recognized by many researchers as
one of the best-validated and most powerful
personality scales available for differentiating
delinquent from nondelinquent groups.

Hogan and Hogan (1989) have built on
research concerning the CPI Socialization
scale and fashioned an employee reliability
measure using the HPL. Its four main themes
are: (a) hostility to rules, (b) thrill-secking
impulsiveness, (c) social insensitivity, and (d)
alienation. They have found that scores on
this measure relate to a wide array of positive
and negative work performance behaviors.

In comparing the constructs posited for
measuring tendencies to trust betrayal
(espionage, white-collar crime) and
delinquency a few observations can be made.
In all, we find three traits have been
mentioned in more than one study as
predisposing to espionage: (a) poor self-
control (b) thrill or sensation-seeking (risk-
taking, a component of the HPI Prudence
scale is included), and (c) a sense of alienation.

In the white-collar crime studies
presented, we find that only self-control is
consistently mentioned as a contributing factor.
When studies in employee theft and
delinquency are considered together, we
observe that once again internal control is
consistently noted. In addition, irresponsibility
and lack of conscientiousness, along with
elevated tension and anxiety, contribute to the
commission of a wide variety of offenses.

[t has been noted that most trust violators
would have to establish themselves as depend-
able, conscientious workers before being
promoted to a position of trust, so these
individuals could not be grossly irresponsibie
or unreliable in their behavior. Therefore, we

would not expect to see depressed scores on .

measures of conscientiousness or responsibility,
as was seen with the occupational deviance
and delinquency criteria. By the same token,
exceedingly anxious or tense individuals would
not be seen as emotionally fit for occupations
requiring high-level clearances or access to
large amounts of money. The inclusion of
these constructs seems to indicate that they do
not identify the trust betrayal criterion.

A total lack of self-control might prevent
a person from obtaining a position of trust, but
an overwhelming concern with self-
gratification, accompanied by a tendency to
follow momentary' impuises, would not
necessarily be disqualifying.  Similarly, a
tendency to take risks could not be used as a
disqualifying factor and may actually be
favored in certain high security occupations.
Alienation from coworkers and from patriotic
sentiments are of course undesirable attributes.
The measurement of self-control and thrill-
seeking traits is supported by a considerable
body of research, but identifying alienation
with paper-and-pencil tests presents several
probiems.

Conclusion

The constructs identified in this review
provide a foundation for confirmatory analyses
with other groups of trust violators. An
experimental batterv of tests such as that used
by Collins (1991) including the CPI, an
honesty/integrity test, and a biographical
inventory could be administered to applicants
to high-security occupations in the
government, for example. However,
cautionary advice to such a narrow individual
approach has been given by several sociologists
and organizational theorists.

Sarbin and others have shown that most
spies and white-collar criminals did not obtain
their positions with the intent to betray the
trust bestowed on them. He reasons,
therefore, that the causes of espionage will
probably not be found by examining an

[




individual’s pre-employment  background.
Sarbin concludes that the causes of espionage
will more likely be found in the social contexts
and conditions that prevail at the time of the
incident. In fact, recent research (Wood &
Wiskoff, 1992) on Americans committing
espionage on the U.S. since World War II has
documented that a contributing factor in some
spying is associated with job and situational
variables. Therefore, any psychometric
approach to trust betrayal should also attempt
to account for situational/organizational factors
in empirical designs or risk being incomplete.
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ASSESSING THE ESPIONAGE VULNERABILITY OF POSITIONS

Kent S. Crawford
Defense Personnel S«curity
Researcin Center (PERSEREC)

BACKGROUND

The continuing evaluation of
cleared personnel is a critical component
of the Department of Defense (DoD)
personnel security program. In a recent
studyy, PERSEREC examined the
effectiveness of continuing evaluation
programs in the military services
(Bosshardt, DuBois & Crawford, 1991;
Bosshardt, DuBois, Crawford & McGuire,
1991). This study included a survey of 60
Army, Air Force, Navy and Marine Corps
installations around the world and resulted
in over 50 recommendations for improving
continuing evaluation.

One key recommendation focused
on targeting more resources toward those
at greatest personnel security risk.
Specifically, security managers indicated
that more continuing evaluation emphasis
should be devoted to individuals who are
in certain positions and geographical
areas. However, only 45 percent of the
sites surveyed targeted more continuing
evaluation resources toward certain
positions. Furthermore, nearly all those
targeting etforts were based entirely on
level of access (e.g., Top Secret vs. Secret)
rather than on specific position factors. In
other words, persons within a given level
of access are treated similarly from a
continuing evaluation standpoint, despite
obvious differences in expected personnel
security risk for different types of
positions.
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Other factors also point to the need
for targeting some continuing evaluation
resources toward high risk personnel. The
large number of cleared personnel and the
amount of classified information make it
increasingly difficult to meet continuing
evaluation objectives during the significant
downsizing and resource reductions
occurring during the 1990s. For example,
in the 48 collateral sites surveyed (i.e.,
sites with personnel who have Top Secret
or Secret access), there was an average of
only one security manager at the
installation level who was devoted to
continuing evaluation for every 10,000
cleared personnel. Overall, these findings
suggest that allocating resources based on
personnel security risk may be an excellent
approach for improving or maintaining
personnel security during a decade of
shrinking resources.

Few attempts have been made to
conduct studies aimed at developing
procedures to target continuing evaluation
resources based on risk assessments. One
exception was a pilot study by Abbott and
Rosenthal (1990) which resulted in a pre-
liminary instrument for assessing position
vulnerability. Using a panel of subject
matter experts, these authors identified
nine position characteristics (e.g., sustained
accessibility of foreign agents to position
incumbent, routine access to sensitive
information, sensitivity of informaticn) that
were hypothesized to relate to espionage
susceptibility. Experts then rated a sample
of positions on each characteristic. For
each position, the position characteristics




were weighted and then summed to create
an overall position wvulnerability (PV)
score. One limitation of the study was
that the experts lacked extensive
knowledge of counterintelligence and
recruitment of spies.

The purpose of the present study
was to systematically develop a more
refined and comprehensive PV form using
counterintelligence personnel as subject
matter experts. These personnel would
have extensive knowledge of how foreign
intelligence officers target our cleared
personnel.  Abbott and Rosenthal’s
findings were used as the starting point for
the study.

DEVELOPMENT OF A POSITION
VULNERABILITY FORM

Development of the position
vulnerability form involved three steps:
(1) identifying a set of position
vulnerability factors, (2) developing rating
scales to measure these factors, (3)
developing scoring procedures for the
position vulnerability form. Each of these
steps will be briefly described.

Identification of Factors

The initial step in the development
of a position vulnerability form was to
identify position characteristics or factors
that are related to susceptibility to
espionage. We began this process by
reviewing available information and
materials on espionage cases and
espionage prevention. This review process
resulted in the examination of over 100
reports, security manuals, and newspaper
articles on espionage-related cases, as well
as variables in the PERSEREC espionage
database. More than one hundred

possible position vulnerability factors were
identified.

We reduced this large number of
possible position vulnerability factors using
a two-step procedure. First, we eliminated
factors that emphasized personal
characteristics (e.g., frequency of substance
abuse) rather than position characteristics
(e.g., availability of employee assistance
programs). The remaining factors were
then sorted into more general categories
on the basis of similar content. This
process resulted in 17 preliminary position
vulnerability factors.

After identifying a preliminary set
of position vulnerability factors, we
prepared a questionnaire to obtain
information about these and other possible
factors. More specifically, this
questionnaire asked respondents to revise
the wording of these preliminary factors,
identify additional factors, and combine
related factors. Forty-six counter-
intelligence personnel from nine
government agencies with intelligence
missions returned completed
questionnaires. On the basis of their
comments, we revised several factors,
combined two factors into a single factor,
and added three new factors. The
resulting list contained 19 factors.

We then met with 11 counter-
intelligence experts from the same nine
government agencies to further refine
these factors. During this workshop,
participants revised the existing position
vulnerability factors, eliminated two
factors, and added one new factor.
Following this, participants organized the
final 18-position vulnerability factors into
four general categories: (1) access and
exposure to classified/sensitive information,
(2) job factors, (3) threats from potential




contacts, (4) security countermeasures.
Table 1 shows the factors included in each
category.

Development of Rating Scales

After identifying and defining a set
of position vulnerability factors, we
developed rating scales to measure these
factors. The first step in the rating scale
development process was to obtain
examples that describe very high,
moderate, and low security risk levels for
each position factor. This was
accomplished using a questionnaire survey.
Specifically, for each position factor,
questionnaire respondents wrote one or
two short examples that described a
position at very high risk from a personnel
security standpoint, one or two examples
that described a position at moderate risk,
and one or two examples that described a
position at very low risk.

Fifteen counterintelligence per-
sonnel {rom scven government agencies
with intelligence missions returned
completed questionnaires. These ques-
tionnaires contained nearly two thousand
possible rating scale anchors.

Because of the large number of
examples, it was necessary to develop
rating scale anchors that summarized the
content of several examples. To
accomplish this, we sorted these anchors
according to factor, scale level (very high,
moderate, or very low security risk), and
similarity in content. Five anchors (very
high, high, moderate, low, or very low
security risk) were then written for each
position vulnerability factor. This process
resulted in a preliminary set of 18 rating
scales, one scale per position vulnerability
factor, each scale defined at five levels
with specific examples.

After developing a preliminary set
of position vulnerability rating scales, we
met with seven counterintelligence experts
from seven government agencies to revise
the position vulnerability rating scales and
evaluate the importance of each position
vulnerability factor. In addition, the
experts rated the absolute importance of
each position vulnerability factor in terms
of its importance in determining the
vulnerability of a position to espionage.
They did this by allocating 100 points
across the 18 factors. Table 2 presents the
results. Factors receiving the highest
mean importance ratings are sensitivity of
classified/sensitive information, contact
with foreign nationals, job location threat,
and frequency of access to classified/
sensitive information. Factors with the
lowest mean ratings are position stress and
employee assistance programs.

Development of Scoring Procedures

We used the mean factor
importance weights as a basis for
weighting the importance of each position
vulnerability factor. The actual rating for
each factor (which is made ona 1to 5
scale) is multiplied by the factor weight. A
score for a given position is computed by
summing the weighted factor scores for
each of the 18 factors. The mean factor
importance weights have been transformed
so that the total score on the position
vulnerability can range from 0 to 100.

APPLICATIONS

The position vulnerability form has several
possible applications. These include:

1. Determining the extent of initial
background screening. Information from
the position vulnerability form could be
used to identify which positions are most




Table 1
Position Vulnerability Categories and Factors

A, Access and Exposure to Classified/Sensitive [nformation

1. Frequency of Access to Classified/Sensitive Information

2. Range/Amount of Access to Classified/Sensitive [nformation

3. Sensitivity of Classified/Sensitive Information

4. Potential for Unauthorized Exposure to Classified/Sensitive Information

R
i,

B. Job Factors

5.

Career Field

6. Position Oversight

7.
8
9.

Position Status
Position Stress
Cost of Living/Compensation Pressures

C. Threats from Potential Contacts

10.
11.

Contact With Foreign Nationals
Job Location Threat

12. TDY Travel
D. Security Countermeasures

13.
14.
15.
16.
17.
18.

Information Security Safeguards and Procedures
Physical Security Safeguards and Procedures
Personnel Security Procedures

Security Education Procedures

Employee Assistance Programs

Availability of Support Systems

Table 2
Ranking of Position Vulnerability Factors
Based on Mean Importance Ratings

Mean Importance

Rating Position Vulnerability Factor
9.59 Sensitivity of Classified/Sensitive Information
8.54 Contact With Foreign Nationals
7.73 Job Location Threat
7.73 Frequency of Access to Classified/Sensitive
7.38 Range/Amount of Classified/Sensitive
7.38 Career Field
6.79 Personnel Security Procedures
5.50 Information Security Safeguards and Procedures
5.04 Cost of Living/Compensation Pressures
4.45 Physical Security Safeguards and Procedures
4.33 TDY Travel
4.22 Position Oversight
4.22 Security Education Procedures
4.10 Position Status
362 Potential for Unauthorized Exposure to Classified/Sensitive Information
3.28 Availability of Support Systems
3.05 Position Stress
3.05 Employee Assistance Programs
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vulnerable from a security risk stand-point.
This information could in turn be used to
determine the extent of an initial
background screening. Persons who are
being considered for positions that are
most vulnerable would receive more
extensive screening. In contrast, persons
under consideration for positions that have
low position risk would receive less
extensive screening.

2. Prioritizing positions for follow-up
reinvestigations. As noted in the

introduction, a continuing evaluation
program must operate in an environment
of limited resources and continual pressure
to reduce expenditures. Information from
the position vulnerability form could be
used to identify which positions are most
vulnerability from a security risk stand-
point. This information could in turn be
used to prioritize positions for follow-up
reinvestigations. Position holders in
positions that are most vulnerable would
receive more frequent reinvestigations.
Position holders in positions that have low
position risk might be reinvestigated less
often.

3. Providing input for security edu-

cation _and security awareness.
Information about the security risk
associated with various cleared positions
could be provided to persons responsible
for security education and awareness
programs. Such information would help
these individuals tailor security programs
to reduce risks associated with position
vulnerabilities.  For example, persons
occupying positions involving frequent
contact with foreign nationals would
receive additional security empbasis on
this vulnerability area. The position
vulnerability form information would
provide a means of identifying which

position vulnerabilities are most salient for
a job, a unit, or the installation as a whole.

4. Use of security countermeasures.

The position vulnerability form could be
used to identify groups of individuals or
organizational units that have a higher
than average vulnerability. More strict
security countermeasures (e.g.,information
and physical security) and other
approaches (e.g., increased oversight,
better employee assistance programs)
could be implemented to reduce the
vulnerability of the group or organizational
unit.

5. Assignment of cleared personnel to
positions.  Position vulnerability infor-

mation could be combined with personal
vulnerability variables to minimize security
risk during the assignment of cleared
individuals to minimize risk. Within a
given agency, some positions will probably
be more vulnerable from a security risk
standpoint than other positions. Job
incumbents with higher personal vulner-
ability risk profiles would be placed into
positions with less security risk.
Conversely, incumbents at less risk
according to personal vulnerability
standpoint might be placed into positions
at greater risk from a position vulnerability
standpoint.

6. Use_in analyzing espionage cases.
The position vulnerability form could

provide valuable insights into the
determinants of espionage.  Position
vulnerability information for known spies
could be compared with position
vulnerability information for non-spy
populations. The results of the study
would provide information about the
factors associated with espionage. This
information, in turn, would be used to
modify all personnel security procedures




(e.g., initial investigations, reinvestigations,
security education) to reduce the threat of
espionage.

FUTURE RESEARCH

This study was the first phase of a
longer term initiative to develop and
implement improved personnel security
procedures based on application of
position vulnerability assessment.
PERSEREC is currently developing a
computerized version of the position
vulnerability form. This adaption will
allow greater ilexibility and ease in making
and recording assessments in the field.

Once the PC-based form is developed,
the next step is to pilot test the automated
instrument within a single organization.
This information will be used to evaluate
the adequacy of the rating form
instructions and scales as well as the
feasibility of the rating process and scoring
system. Results of the pilot test will

provide information for refining the
computerized position vulnerability form
prior to actual implementation.
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Getting Serious About Security Awareness:
Better Briefings, Videos, and Posters Alone Won't Do It

James A. Riedel

Defense Personnel Security Research Center

Monterey, CA 93940-2481

Preventing the betrayal of trust,
more specifically the disclosure of secrets
by insiders, is crucial to the success of
organizations that must protect secrets.
There are three approaches to control the
disclosure of secrets: develop information
and physical security safeguards, select
personnel for positions of trust, and
develop a program of deterrence (Sarbin,
1992).

This research focused on the
Defense Department’s program of
deterrence that attempts to prevent
espionage through security awareness
education. These educational activities are
intended to teach personnel how to
protect secrets and to motivate their
compliance with security procedures.

Security awareness education in the
Defense department is driven by
requirements that flow from Presidential
Executive Crders to agency or
departmental regulations. Overall, the
Service and agency requirements for
security education consist of five different
types of briefings: initial, refresher,
foreign travel, counterintelligence, and
termination. In addition, local regulations
concerning security education in the form
of training manuals, pamphlets,
supplements, handbooks, etc. form an

important part of security education at

many installations.

Despite the recent and dramatic
reductions in tensions between East and
West and the decreasing military threats to

Joseph P. Parker
BDM International, Inc.
Monterey, CA 93940

our national security, security awareness is
as important as ever. There has been
little reduction in intelligence gathering
against the US by adversaries ("Russian
Spy Services", 1992). The dire economic
conditions in Eastern Europe and the
former Soviet Union have increased
pressure on these countries to gather
crucial science and technology information.
Additionally, the need for economic
information has led to an increase in
economic espionage against the US by
many non-traditional spies, including the
intelligence services of our allies.

At the same time circumstances at
home are creating a fertile ground for
foreign intelligence operatives. Our own
recession and military downsizing have
resulted in unemployed defense workers
who might be disgruntled or in desperate
financial straits. Workers predisposed to
betray their country might be tempted to
trade critical information for revenge or
money. Previous research has found
financial problems and revenge to be
related to espionage (Wood & Wiskoff,
1992).

The need to improve security
awareness education surfaced in a 1985
report from the Stilwell Commission
(Department of Defense (DoD) Security
Review Commission). The Commission
suggested that DoD could avoid some
duplication of effort and improve the
quality of briefings and training aids by
better coordinating and facilitating its
programs. In October 1988 the House of




Representatives published U.S. Method
Counterintelligence and Security Concerns:
A Status Repon. Personnel and Planning for this survey project was
Information  Security. This report, initiated by meetings with Service
produced by the Subcommittee on headquarters representatives and
Oversight and Evaluation of the installation security staff members involved
Permanent Select Committee on in information and personnel security.
Intelligence, concluded that "Not enough is Information concerning security awareness
done to promote security awareness.” programs and recommendations for their
Likewise, more effective security improvement was obtained in these
awareness education was recommended as meetings.
a means of improving security continuing
evaluation programs (Bosshardt, DuBois, On the basis of these discussions,
and Crawford, 1991a). two survey forms were constructed. The
first was a detailed interview protocol
While strong agreement appears to which contained a mix of closed questions
exist on the essential contribution of (e.g., yes/no, multiple choice, and rating
security awareness programs to national items) and open-ended questions. The
security, no systematic effort has been second form was a 100-item questionnaire
made to determine the major needs and comprised almost entirely of rating items.
problem : of these programs. The present The content areas covered in these forms
study addresses this deficiency by assessing are presented in Table 1.

the current state o security awareness
education at military installations and
offering recommendations for their
improvement.

Table 1

Content Areas Covered in Survey Forms

Respondent information - pay grade, years of experience in security, and position tenure.

Organizational and policy information - the size and primary mission of installation; size of security office;
amount of time spent by security staff on security education activities; Department of Defense (DoD), Service,
and local policies governing security education.

Security education practices - the time spent covering various security topics and disciplines, staff expertise
in specific subject matter and disciplines, training and cducation objectives, use of media and training methods,
and sources for education media and products.

Program management - internal and external support for security education implementation, accountability,
security awareness in performance appraisals, security inspections, security office controls, program emphasis
at different organizational levels, security staff training and development. and effectivencss of security
education programs,




Data were collected between July
and October 1990 at a total of 58 sites (18
Army, 12 Navy, 23 Air Force, 4 Marine
Corps and one DoD). At each site a
researcher interviewed the installation
security office representative for
approximately 2 1/2 hours using the
structured survey form. The 100-item
questionnaire was also completed by the
interviewee. Meetings were also held with
small numbers of unit security
representatives and/or security staff at
which time only the second survey form
was completed.

Survey data were received from a
total of 111 individuals. Forty-seven
security office representatives completed
the interview form and all but seven of
these also completed the questionnaire.
Sixty-four unit security representatives--
mostly unit security managers—-completed
only the questionnaire. A total of 104
questionnaire forms and 47 interview
forms were completed.

Results
Security Awareness Program Effectiveness

Overall, security managers rated
their security awareness programs as
moderately successful.  While several
raters considered their programs very
effective, relatively few classified them as
ineffective. Respondents felt that their
programs were especially effective in
establishing close personal contact with
installation personnel, in providing staff
assistance visits and program reviews, and
in distributing security reminders and
other written materials on a continuing
basis.

Respondents were asked to assess
the current and potential effectiveness of

15 different components of a security
awareness program using a 10-point scale
with a low ranking of very ineffective and
a high ranking of very effective. The
difference between the mean ratings of
potential and current effectiveness were
calculated to determine how much
interviewees felt each component could be
improved. The availability of media
products and services was the area in
which the most room for improvement was
noted; respondents’ average scores
indicated that effectiveness in that area
could be nearly doubled. Other areas with
room for improvement included security
staff training in security awareness and the
emphasis placed on security awareness.

Availability and Quality of Media
Products

Security professionals repeatedly
expressed concern with the availability and
quality of media products. Many had
virtually no access to information
concerning what materials might be
available and how to procure them. In
addition, cost frequently prohibited them
from obtaining some of the products.
Lack of a reliable, timely, and sufficiently
comprehensive distribution system also
prevented them from acquiring more
commonly available educational materials
and publications.

Of the media products used in
security education, much of the criticism
was reserved for videotapes and movies.
They were frequently faulted for their lack
of relevance to local security conditions,
for being out of date, and for being
boring.  Security managers expressed

frustration in not having the available
resources to develop media to meet their
own specific needs.




Security Manager Training

Newly assigned security managers
lack appropriate experience or training in
their positions. Deficiencies were due, in
part, to the nature of the career path for
security managers. It provides limited
opportunity for developing the knowledge
and skills required to design and
implement an effective security awareness
program. Also, opportunities to attend
training courses on the job are very limited
(Bosshardt, DuBois & Crawford, 1991b).
Training opportunities are not readily
accessible due to their location, limited
class sizes and time requirements.
Shortcomings attributed to inadequate
training included a lack of expertise in
creating media products, in preparing and
delivering briefings, in clearly articulating
security threats, and in instructing
personnel in technologically sophisticated
areas such as computer and
communications security.

Security Manager Support

Command support and emphasis
was seen as essential by security managers
but non-existent for half of those
interviewed. In particular, few com-
manders or others in top leadership
positions were visible in security awareness
training activities, nor did they provide
effective mechanisms for enabling the
security manager to enforce compliance
with security requirements. In addition, as
might be expected, security offices
perceived a shortage of budgetary and
personnel resources provided by the
command.

Discussion

This research suggests a need for
enhanced instructional media to improve

the quality of security education. There
are two ways in which better security
education materials could be provided to
security managers in a timely fashion.
First, a centralized distribution system for
these materials could be implemented,
making materials more accessible.
Second, the quality of materials developed
at DoD and Service headquarters levels
could be improved. With either approach,
however, there is a need to evaluate
training to ensure it is clearly tied to
important work place behavior that leads
to important organizational results
(Brinkerhoff, 1990).

But the findings also suggest that
aspects of the organizational environment
are undermining security awareness. For
example, security managers lack the
appropriate experience or training for
their positions and there is a lack of
command support and emphasis for
security awareness programs. It may be
fruitful to employ a number of
organizational change strategies, in
addition to education and training, to
promote and maintain security awareness.

Training should be brought to the
security manager rather than requiring the

. manager to attend formal courses at

another location. The absence of career
development, the fact that security
educator is a part-time position and a lack
of preparatory job training all suggest a
low priority is given to security awareness.
This could be partially ameliorated
through correspondence courses, mobile
training teams, or regional training that is
accessible to security managers.

The lack of command support and
emphasis for security awareness programs
suggests a latent message--compliance with
security procedures is not really very




important. The absence of visible top
leadership involvement and the shortage
of budgetary and personnel resources for
security awareness confirm this message.
This message contradicts the overt
meaning of exhortations repeatedly
delivered in security training--compliance
with security procedures is of paramount
importance. The discordance in these
messages -undermines the potential
deterrent affect of training.

If we are really serious about
understanding and maintaining security
awareness we must begin to look beyond
training and education alone for
interventions.  The exclusive use of
training and education to deter the
disclosure of secrets is based on
conceptualizations which are too
individualistic or "psychological” in focus.
Training interventions ignore important
aspects of organizational environment such
as the social organization, individual
attitudes, organizational climate,
occupational culture, and rewards. These
environmental influences may either
sustain or erode security-relevant attitudes,
motivation, and behavior.

For example, concepts of security
are embedded in the organizational
climate and what is called "working rules"
found in organizations (Manning, 1992).
Even though formal security rules and
sanctions are necessary, they are only part
of the picture. Employee attitudes toward
security collectively reflect "working rules”
which govern everyday routines used by
individuals to accomplish work. These
working rules may obviate, bend,
circumvent or reinforce the formal written
rules. In organizations with loose working
rules about the use a access to documents,
programs, and information, it is more
likely that information will be stolen,

bought or leaked than those with different
working rules. Routine compromising of
rules and procedures by means of working
rules provides the basis for security
breaches and is the context for security
awareness. Future research should
identify aspects of organizational
environment such as organizational
climate, determine their relationship to
security awareness, and develop strategies
to improve awareness.

Conclusion

There is a need to buttress
educational efforts to promote security
awareness with enhanced instructional
media and materials. This could be
accomplished by improving the quality of
media products and implementing a more
effective system for their distribution.

If we are serious about security
awareness, however, improving briefing,
videos, and posters alone will not be
enough. Education and training inter-
ventions ignore important aspects of
organizational environment. These
environmental influences may either
sustain or erode security-relevant attitudes,
motivation, and behavior.

Security awareness education and
training will work best when it is in
concert and integrated with an
organization's environment. We must
begin to understand how aspects of an
organization’s environment either facilitate
or reduce formal efforts to create and
sustain security. Only then can we begin
to develop strategies which, along with
education and training efforts, encourage
organizational change supportive of
security goals.
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The Changing German Armed Forces in 1992

Friedrich W. Steege X
German Ministry of Defense, P I 4
Bonn, Germany

Introduction

This contribution to the MTA ’92 Conference deals with attitudes and behaviors towards
the armed forces in Germany. There are two main problem areas. One concerns the restruc-
turing process which the Bundeswehr now experiences. Another is related to the new
developments which began with German unification. With this panel we want to provide
information on the present situation as well as to report psychological data aimed at helping
us to understand it and to better cope with it.

Topics of the panel are (1) a general overview of the situation in Germany based on
behavioral data, with special reference to a large sample of draftees; (2) new developments
in recruiting procedures; (3) data on the efforts to achieve equal opportunities for East and
West German volunteers; (4) aptitude and motivation data concerning applicants for officer
training; and (5) a review of the development of noncommissioned officer training.

We live in a still rapidly changing world and have to consider new facets of security
psychology. In many parts of the world, security consciousness has changed dramatically.
Determinants and conditions of security have been given wider attention

- the larger the number of people on earth has grown,

- the more critical and risky the supply of goods and services, particularly of kealth services,
has become,

~ the more directly the civilian population has become threatened by military conflicts, and
~ the more articulately doubts have been expressed with respect to the legitimacy of conflicts.

Security has therefore become a comprehensive concern that is accompanied by deeply
rooted existen:-:i uncertainties (cf. Steege & Fritscher, 1992). The most recent new quality of
security is, as yott all know, the concern that global survival be safeguarded. More and more,
this is seen a: ine most important problem by many people all over the world. The scientist
and political observer C.F. von Weizsdcker has coined the term "world domestic policy”
("Weltinnenpolitik") particularly in this context. The classical security (i.e. defense) policy has
thus been given new dimensions. After the large-scale military confrontation has disap-
peared, anarchy and civil war within nations has become more frequent (former Yugoslavia,
Georgia, Somalia, Afghanistan). The large ideological and totalitarian eastern power structure
has been followed by a wave of nationalism which'in many cases may be more properly called
tribal egoism. Hence, warfare and peace-making missions of the United Nations have to be
redefined in order to make international policy and law effective in national conflicts.

General overview of the situation in Germany

International meetings like that of the MTA serve not only the purpose of scientific
exchange. They also have the important function to improve mutual understanding particu-
larly in times of international upheaval.

The past centuries of world politics teach us that history never repeats itself. We are
convinced that this is valid also for Germany. The torches of a long summer in our couritry
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and the recent riots are very regrettable and shaming facts. Even though democracy has taken
firm roots in Germany and the armed forces as well as public administration are aptly
controlled by legislative bodies and the courts, we understand the conclusion of many foreign
observers that the Germans still did not learn their lessons of history. Nevertheless, it is our
firm belief that we do not have a situation similar to that in the early 193Cs. There is neither
systematic antisemitism nor ferrorist-type right-wing radicalism. There is as yet no clear
picture of the size and the organization of the radical right-wing. Our government and our
Linder administrations have come to learn that the supporters of extreme right-wing ideas
are a real problem. There are also some influences of these ideas on coldiers anA applicants
for our armed forces which we observe, and deal with, very carefully.

A closely connected problem area are the debates on offering and providing asylum. We
can only repeat that this complex problem must be solved in the near future. Even we Germans
hardly understand why consensus among our political parties on this crucial - and costly -
issue has not been reached to this date.

The integration of the two Germanies will take place. But as in every societal change and
development, after more than one generation of fundamentally different political systems,
the process of growing together will take time. The main problems may in fact be the
short-lived memory of the Germans and the impatience they are said to show regularly, and
misleading political metaphors that created hopes that "b.ossoming landscapes” would be
attained in a short time. It would be better if more people realized the cost of 50 years of
dictatorship and suppressing regimes in the eastern part of our country rather than talked
about the cost of unification almost daily .

Integration of the armed forces in the society

The role armed forces play in a society determines the self-appreciation of the members of
_ the armed forces. The integration of the Bundeswehr in our society has been a topic since the
creation of armed forces in former West Germany. The success of restructuring our armed
forces and of integrating personnel of the East German Army in the Bundeswehr depends on
the general role armed forces play in our country.

It has still to be stressed that the relation of society and armed forces in Germany is a peculiar
one, and in many respects unique in the world (cf. Steege, 1991b). Our recruiting situation is
very severely hampered by the fact that we grant the right of conscientious objection in a
unique fashion. The number of conscientious objectors is still increasing, at best leveling off.
In consequence, the recruiting of personnel has become very difficult for the Bundeswehr;
there are hardly enough conscripts willing to serve and not enough volunteers willing to
enlist. And our recruiting organization will be facing more serious difficulties in the near
future (cf. Ebenrett, 1992).

Normalization of the Bundeswehr after unification has not yet been achieved. The intake
of former East German Army officers and noncommissioned officers has been prepared in the
meantime-by theindependent commission set up for this purpose (cf. Steege, 1991b). The first
have received their contracts, but only a limited number can be hired. This concerns particu-
larly officers. We have further to regard different roles that officers and noncommissioned
officers played at various task levels in the former East German Army. Many officers and
particularly noncommissioned officers of the Bundeswehr have a considerably higher re-
sponsibility than did their counterparts on the same rank level in the East German Army. This
is regarded as a challenge by those who are given the higher responsibility. Another lasting
problem are inequalities of paymenrt. There is no satisfactory solution in view yet for the
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consideration of the service time in the former East German Army in the pension scheme of
the Bundeswehr.

With respect to Bundeswehr applicants from our eastern states without prior military service, we
have found that levels of schooling have an influence. The officer applicants from the eastern
states make up about 20% of the total group, matching almost exactly the distribution of our
population (17 million East Germans, 63 million West Germans). Whereas 56% of the appli-
cants from the western states are selected, only 47% of the East German applicants are
successful. The rejection rate thus is about 9% higher for applicants from the eastern states.
For the level of enlisted personnel I refer to the data of Rodel (1992) who found no significant
differences between East and West German applicants concerning military qualification. We
may cautiously assume that high school graduates from the Eastern states in 1992 have a
slightly lower level of capacity. Applicants for enlisted service with intermediate-level school-
ing, however, match the mental requirements and the performance of their western peers.

Psychological findings concerning East and West German personnel

The unification of Germany has given rise to a number of a macro-level field studies. One
area of analysis is the process of restructuring of large-scale organizations like the armed
forces. As Sinaiko (1992) pointed out, psychological measures include to a considerable extent
contributions to organizational change and development. The Handbook of Military Psychol-
ogy covers a broad range of activities of applied psychology in this field (Gal & Mangelsdorff,
199i; cf. also Steege, 1992).

In this context, I will first provide some selected data of a poll in the German military
recruiting organization conducted in March 1992 and reported to the Federal Minister of
Defense in fune 1992 Further, I will briefly summarize findings of Wottawa (1992) presented
at the 28th Symposium of Applied Military Psychology (LAMPS) in Berlin.

Results of a poll of German conscripts in March 1992

The difficulties of recruiting personnel were the main reason to design an opinion poll
covering about 6,000 draftees of a representative sample spread over Germany. The main aim
was to find out how many potential volunteers would be contained in the age-group
surveyed. In more detail, the social-psychological research was designed to gather data
concerning the following questions: (1) Attitudes towards the German armed forces and its
present and future tasks, (2) repercussions of being drafted on the social environment of the
draftees, (3) evaluation of the sources of information about the Bundeswehr, (4) evaluation of
the information and counselling activities during medical examination and psychological
aptitude and placement testing, (5) opinion on possible reasons why young men do not apply
as volunteers, (6) evaluation of measures considered promising to win volunteers, and (7)
rating of the readiness of conscripts to enlist.

The young men were queried following their FAF aptitude and placement test battery in
regional recruiting offices or in the officer and volunteer selection centers. The sample
consisted of 4,900 draftees (DR), 570 applicants for enlisted service (ES), and 400 officer
applicants (OA). Some interesting results of this research are: 96% of the OA and 95% of the
ES, but only 42% of the DR regard the Bundeswehr today as "urgently necessary” or "neces-
sary”. The £ast and West German draftees show no considerable differences. Twenty percent
of the sub-sample of OA is formed by applicants from the new states, they also do not differ
from the evaluation of their western peers. With respect to the present and future tasks of the
Bundeswehr we received answers as follows: The most similar answers were given concern-
ing the exterr 1l security which armed forces are expected to guarantee. More differentiated




~ as expected - are the reactions when UN peace-keeping activities and especially when UN
peace-making activities are in question. UN peace-keeping missions are agreed to by 43% of
our DR, whereas 35% of them are not yet decided on this issue. By comparison, 66% of the ES
and 71% of the OA agree. Forty-seven percent of the DR, however, reject the idea of taking
part in UN combat missions, whereas the majority of the ES (55%) and the OA (57%) regard
them as worth discussing. Interesting results are received with respect to possible en-
vironmental protection tasks of the Bundeswehr. Sixty-seven percent of the DR agree to this,
no matter what it may mean.

Support for the Bundeswehr by acquaintances is a problem and is a likely explanation for
many of the recruiting difficulties. The Bundeswehr is being rejected by the majority of the
acquaintances of DR (67 %), whereas ES (40%) and OA (46%) have less difficulty in this respect.
The repercussions of possible enlisted service on the relationship with wife or girlfriend are
particularly important. "Critical” and "negative” ratings are given here by 76% of the DR, 36%
of the ES and 54% of the OA.

Comparison of East and West German private industry managers

The research of Wottawa started shortly after unification. It revealed that, psychologically,
people in the two German states had developed much further apart than had originally been
assumed. Marked differences evident in everyday life concern leadership qualities, initiative
and assertiveness, qualities which, certainly not without exception, are found developed to
a lesser degree in the eastern states than in inhabitants of the old Federal Republic. The
empirical results are based on data of applicants since a random sampling was technically
unfeasible. The data of more than 3,000 applicants from the eastern states were used for
preselection, 400 of the applicants were tested, and 120 finally took part in an assessment
center. The sample of "Westerners” was smaller. As survey instruments two personality
questionnaires were used (SERVO to ascertain the personality dimensions relevant for service
orientation, the CPI for the general personality structure).

Some selected psychological mechanisms which can explain the empirically proven differ-
ences between the inhabitants of the “old” and the “new" federal states are summarized in the
following. Expected differences as consequences of the GDR system on the part of the East
Germans are a greater "need for social acceptance” and "motivation to help”, lower "flexi-
bility", "sociability” and "task identification", a higher degree of "self-monitoring”, less "extra-
version”, more "restraint”, and a higher degree of "frustration tolerance” asa reaction to getting
accustomed to frequent failures. Non-expected were the following differences between appli-
cants from the East and the West in executive behavior: a lower degree of "permissiveness”,
a higher "need for achievement"”, and a lower degree of the dimension "performance in
non-structured situations” on the part of the East Germans. The prospects for the future
suggest an automatic adaptation of the respective behavior patterns over time. Wottawa
(1992) maintains however that a wait-and-see approach is not acceptable, the process has to
be mediated, if not accelerated.

From his findings, Wottawa (1992, section 6) derives some consequences and caveats for
the armed forces. As for the "psychological” components of unification, special importance
attaches to the Bundeswehr, as it is there that many young people come into intensive contact
with people from former West Germany at an early time in their lives, in the role of superiors
as well as peers. Wottawa concentrates on fair selection of Eastern officers and enlisted
personnel, proper selection and preparation of Western officers for assignment in the new
federal states, and the avoidance of mistakes in the organizational culture of the kind that can
be observed in that of business enterprises.




In general with respect to fairness of selection he notes that distorting mechanisms that
operate to the disadvantage of the applicants from the East should be prevented. Therefore,
examination boards should pay particular attention to making sure that by preparatory
schooling of the board members mistakes operating to the disadvantage of applicants from
the East be minimized. He further stresses that typical mistakes in the organizational structure
should be avoided. From the experience in analyzing the private sector he derives that it
appears that many enterprises, from thoughtlessness or misjudgment of the psychological
situation in the new federal states, exhibit modes of behavior which are damaging to
long-term beneficial cooperation. Examples are frequent derogatory remarks, “jokes" about
typical behavior of people of the new German states, emotional reactions to Eastern vocabu-
lary, overemphasis on Western status symbols etc. This may lead to a vicious circle that
reinforces behavior patterns of Easterners one is aiming to change.

Discussion

Measured against the economic and general situation of our society at large, one can say
that the integration of members of the former East German army into the Bundeswehr has
made relatively better progress than comparable processes in other sectors of our society. If
one looks at the concomitant process of meeting the target of a considerable restructuring of
our armed forces, the German armed forces have, in general, coped satisfactorily with what
was and still is required (cf. Steege, 1991a). Generally speaking, it seems as if a hierarchically
structured social system like armed forces is less susceptible to complaints against the
consequences of the process of unification of our society than, for example, the private sector.

This may seem too superficial. The individual concerned or involved will have different, at
least mixed, feelings. It is a fact that many of those who had an explicit involvement in the
former coinmunist system have left at the earliest possible date, in late 1989. There were a few
officers and noncommissioned officers taken in who in the meantime have been discovered
to have had formal relations with the GDR security service. Since they had signed a statement
saying that they did not, they were fired immediately after they have been found out. Many
of the former East German Army soldiers now stress the soldierly ethics and skills they had
all the time, and deny significant political involvement. It seems as if we would have to live
with the fact that the individual fate as such within a system like the former GDR cannot be
made the subject of judicial appraisal. Actually, the individual is given a new chance. Whether
this is really beneficial may be evaluated by those who have an insight into, and experience
in, what it means to have lived "in vain" for about 40 years, without a real chance to escape
the system. This is not to say that not everybody who has played an active role in that system
should be put to justice as far as this is possible in a democracy governed by the rule of law.
The special authority set up for this purpose (the Gauck office) has to go through this laborious
task to the end.

Let me quote Wottawa (1992) who contends that "the ‘psychological’ reunification of
Germany is likely to take many more years. However, there is some hope that the presently
massive differences and the indications of alienation between the two parts of Germany can
relatively soon be overcome or at least be held at a reduced level. Efforts going in this direction
will be successful the earlier, the more openly the existing differences, which developed as a
necessary consequence of the different political systems, are accepted. Not infrequently,
though, one can ouserve a tendency to deny these differences (presumably with the good
intention of making them disappear by denying them); yet such behavior is certainly coun-
terproductive. The differences between two (sub-)cultures are determined not by a common
or a different language but by the respective concrete conditions of life in the past - and in
part still in the present. The Bundeswehr has a special key function in accelerating and
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optimizing this "psychological” reunification, since here a considerable proportion of the
young will have formative experiences regarding how people in East and West Germany
actually treat and deal with one another.” And he adds that for this reason the Bundeswehr
should make intensive use of the special psychological expertise of its psychologists from
both sides of the former iron curtain.

Conclusion

The actual situation in Germany is characterized by the danger of radicalism of the right
and the difficult asylum problem. We are optimistic that th:e former two Germanies will grow
together in the foreseeable future, also psychologically. The integration of the Bundeswehr
will be not a problem for long. But the situation of the Bundeswehr is still contradictory to a
certain extent: On the one hand, the resentment against the armed forces seems to decrease
as does the opposition against international responsibilities and participation in UN peace-
keeping activities. On the other hand, the number of those not ready to join the forces does
not diminish. It seems necessary that the recruiting organization for draftees gets more flexible
and more successful. A further means to improve the situation is higher leadership qualifica-
tion (cf. Bucher, 1992). There are first signs of an increase in the number of volunteers. To meet
the future force requirements we will, nevertheless, need the full commitment of everybody
concerned.
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Meeting the German Armed Forces Requirements for Conscripts:
A Current Challenge

Heinz-Jiirgen Ebenrett
Federal Office of Defense Administration
Bonn, Germany

The Bundeswehr has been a conscript army since its creation in 1955. Almost 50% of its
personnel strength is made up of conscripts. Conscripts have been doing their duties for more
than 35 years now to the satisfaction of the forces, and, within NATO, they have guaranteed
peace and freedom for the Federal Republic of Germany. The military threat was present all
that time and everybody knew that the ideological foe had strong forces stationed in the
eastern part of Germany. In case of war we would have had to defend our own territory.

The political situation changed fundamentally in the years 1989 and 1990. Connected with
the signs of internal disintegration within the Warsaw Pact, unification of Germany became
possible. On October 3, 1990, the five states of the former German Democratic Republic were
united with the Federal Republic of Germany. One aspect of unification was the integration
of large parts of the East German Army into the Bundeswehr as well as the contract liability
of the new Germany to continuously reduce the unified German armed forces to 370,000
soldiers at the end of the year 1994.

Figure 1
Personnel strength of the Bundeswehr

October 1990  December 1994

Former Eastern Army 89,000 50,000
Bundeswehr in West Germany 432,000 320,000
Total 521,000 370,000

Even, the future German army is designed to remain a conscript force. This is the will of
the political leadership and of the parties which support national goals. The supporters of
conscription claim among other things that an all-volunteer force would be too heavy a
burden for the German labor market and the national budget, and that the implementation
of all-volunteer (regular) armed forces might lower the threshold for its use in military
conflicts. Above all, the draft is regarded today - as opposed to the structures of earlier
German armed forces ~ as a guarantor of the democratic spirit of the Bundeswehr and of its
integration in society. Conscription is thus at the same time "a prominent instrument to further
internal unity in Germany", because "the young people in East Germany are being conscripted
and trained together with those in West Germany" (according to the radio station "Radioropa
Info" on October 3, 1992, the second anniversary of German unification).

Longer-term planning provides for a marked increase in the relative portion of regular and
temporary-career servicemen, however, it is planned that 155,000 conscripts shall serve in the
Bundeswehr beyond 1995 (see figure 2).
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Figure 2
Longer-term personnel planning (from 1995 on)

215,000 Regular/Temporary-Career Se -vicemen
including 4,000 Reserve Spaces
155,000 Conscripts (42 %)

The basis of this planning is a trend analysis indicating that the quota of 155,000 draftees
available for military service in an averag: age cohort of 370,000 seemed guaranteed per-
manently in spite of the increasing number. f conscientious objectors and of young men who
are exempted from the draft on account 0. exreptional regulations (e.g. three sons in one
family or members of the police or of disast : ~.ntro1 services; see figure 3).

Figure 3
Presumable quotas of conscripts in an age cohort
{(Extrapolation for the 90s)
Average cohort strength 370,000 100 %
(conscripts registered)
J. physically unfit 66,000 18 %
temporarily unfit 3,700 1%
not examined 3,700 1%
Conscripts fit for military service 296,000 80 %
A Police service /
Border guard service 8,000 3%
Disaster control services 27,000 7 %
Other exemptions 23,000 6%
J. Consdentious objectors/
substitute service 52,000 14 %
Military service 186,000 50 %
thereof
Volunteers 14,000 4%
Conscripts 172,000 46 %

The validity of this long-term extrapolation has to be called in question even today. Sharply
decreased numbers of applicants for enlisted service at the selection centers since January
1991 and unusually high portions of vacant posts at the quarterly induction dates for draftees
substantiate considerable doubts that adequate personnel replacement in the armed forces is
guaranteed. For example, as early as at the induction date July 1, 1992, almost every eighth
i@ position for draftees could not be refilled (see Figure 4).




e e T T T T T s T I T T N (L T 4 e T W W AT T 8 e g Y o

Figure 4

Vacant posts for draftees

Induction date July 1990 July 1991 July 1992
Required 52,047 51,797 50,100
Filled 48,573 46,624 44,075
Vacant 3464 5173 6,023
Vacant (%) 6.6 10.0 120

The numerous vacancies at the induction dates in the recent past were mainly caused by
very high quotas of objections raised against induction orders. No less than 21,242 (32.5 %)
of the total of 65,317 of the orders issued for the July 1992 induction date in order to meet the
demand of 50,100 replacements had to be canceled for substantial reasons. Thus, only 44,075
posts could be filled (The impression that there is a lack of readiness to serve in the armed
forces is increased by the large number of unfounded and therefore rejected objections).

Primary reasons for objections by conscripts
The conscripts had primarily the following reasons for objecting to induction:
- Worsened state of health (as compared with the pre-induction examination)

- Courses of study or vocational training had started in the meantime and discontinuance
would be a hardship for the conscript prevented by law.

~ The conscript is needed by his company (employer has to apply for it).

The high quotas of objections to induction orders are concomitant with a public discussion
in Germany at present about the necessity and continuing meaningfulness of general con-
scription, which has been increasing since the turn of the years 1989 and 1990. What has
contributed to this development is, on the one hand, the wide-spread feeling that, after the
breakdown of the Soviet empire, Germany is no longer threatened militarily, on the other
hand the terrifying media reports on military operations and effects of weapons in the Guif
war as well as in the crisis areas of Bosnia-Herzegovina, Azerbeijan, and Kurdistan. The
uneasiness is increased by the realistic expectation that in future conflicts German conscripts
will participate as UN soldiers. This is to say that, with increasing participation in United
Nations peace-keeping missions, the German government will take into account the increased
responsibility of Germany in the community of nations. The first visible steps in this direction
are the German UN contingent in Cambodia, the participation of specialists from the German
armed forces in the control of armament projects in Iraq, and participation in the emergency
flights to Sarajevo and in the monitoring of the international embargo against Serbia. Among
the public, hewever, these measures have not only met with acceptance and agreement; they
have also aroused fundamental reservations, doubts and anxieties.
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In marked contrast to the wide-spread expressions of insecurity and unwillingness to serve
in the armed forces is the fact that the majority of conscripts have quite a positive attitude
towards the armed forces’ qualification testing. At our testing centers, only a very few
conscripts refuse to cooperate or express their intent to object to military service.

In a representative opinion survey conducted in March 1992, the Psychology Service of the
German armed forces questioned a total of 5,845 conscripts at their aptitude and placement
test on their personal willingness to enlist for a longer term of service. The results of the study
are not at all discouraging (see Figures 5 und 6).

Figure 5

Necessity of the Bundeswehr (%)
Urgently necessary 5
Necessary 37
Not so necessary 4“4
Unnecessary 14
Figure 6

Voluntary enlistment for a longer term (%)

Decided 5.1
Contemplating 17.3
Not at present 21.2
On no account 56.4

Another thing of particular interest was the frequency of answers to the questions concern-
ing measures that could be helpful in improving the readiness to apply for a longer term, and
how important conscripts regard being involved in determining the type, the place and the
point of time of their military service (see Figures 7 and 8).

Figure 7

Incentives for voluntary enlistment (%)

1. More money 39.0
2. Place of service according to wish 36.4
3. Military specialty according to wish 322
4. Higher payment after term 17.4
5. Occupational measures 16.1

6. Better promotion possibilities 15.0
etc.




Figure 8
Desire to determine type and point of time of military service (%)

Yes, absolutely 92
Not so important 6
No, it does not matter 2

Altogether, the poll results show that the majority of conscripts are not opposed to military
service at the time they take the aptitude and placement test, where they are normally 19 years
old. They do, however, want to be involved in the decision about the place and the point of
time of their call-up, and the type of military occupational specialty they are earmarked for.
Now, the conscripts do not have the possibility to participate in their recruiting process in this
way, in contrast to the volunteers. Significant reasons suggest that the high quotas of
objections to induction orders may, among other things, be due to inadequate and outdated
draft procedures.

Deficiencies in the draft procedure
The main deficiencies are:

- Only through the induction order do the conscripts get the information on whether, when,
and where they are called up.

- The induction order is issued only a few weeks before the induction date; normally it thus
comes unexpectedly and at an unsuitable time.

~ Young men can be inducted up to the age of 25 (in exceptional cases up to the age of 32).
For every second conscript the induction examination takes place more than two years prior
to his actual induction.

- On fairness grounds, the conscripts are placed according to a computer-aided standard
program. This program is not equipped yet to provide for the consideration of individual
plans and interests.

Based on a psychological evaluation of these deficiencies, the armed forces’ Psychology
Service already some time ago derived the hypothesis that a considerable reduction in
objections could be achieved by revising the procedure. A respective pilot study was con-
ducted in spring 1992 by the psychology service at three regional recruiting offices. The study
provided for conscripts to be individually counselled in an interview led by the psychologist
and/or the responsible civil service official immediately after their aptitude and placement
tests whenever this was feasible on organizational grounds. In this interview, the conscripts
got an explanation of what military specialties in what places were suitable for them. In the
frame of the military requirements, their individual wishes were taken into account in the
best possible way for the decision. The place and point of time of their induction as well as
the type of their military specialty were determined jointly. This procedure is much the same
as the procedure for volunteers.

Because of the prevailing computerized rules and of the organizational constraints, a
counselling interview of that type could only be led with a relatively small number of draftees.




Nevertheless, a comparison of the quotas of those not available for induction on July 1, 1992,
because of exemptions showed that the "individually placed” conscripts did actually begin
their military service considerably more frequently than conscripts who were placed accord-
ing to conventional procedures (see Figure 9).

Figure 9

Posts of Conscripts not filled, Recruiting Offices Mannheim,
Donaueschingen, and Heilbronn (July 1, 1992)

Inductions  Exemptions Percent

Conventional procedure 2,242 687 30.6
Individual placement 221 26 118
Total 2,463 713 289

The preliminary result of this pilot study is that the quota of objections can be more than
halved simply by the early and personal involvement of the conscript in the placement
decision. This is of so much importance that the Federal Office of Defense Administration has
ordered a repeat of the analysis on a broader scale and under controlled conditions.

This study is at present being conducted in three major cities, Miinchen, Kéln, and
Hannover. Since problems in the replacement of conscripts have become more urgent than
originally expected, a commission has meanwhile been established at the level of the Defense
department and been tasked with developing a new concept for the draft procedures. In view
of the experience gained in the pilot study in analyzing "individual placement” and in
anticipating expected results of the control study just mentioned, the Psychology Service has
submitted technical proposals for a new concept to the ministerial commission. These are
above all:

~ Early induction of conscripts, renunciation of the placement of older conscripts.

~ Personal involvement of the conscripts in the decision about point of time and place of
induction, and type of their military occupational speciaity.

- Abandonment of automized placement, guarantee of individualized placement of con-
scripts where required.

~ Intensification of contacts between military forces and induction official or psychologist at
the regional recruiting office.

- Conduct of systematic evaluation studies into these measures.

Based on the personal rating of this speaker, the likelihood is rather high that these
proposals will be accepted by the ministerial coordination group and be transformed into
regulations of the armed forces administration. Specific aspects have meanwhile been real-
ized. Whether or not the comprehensive catalogue of measures proposed by the Psychology
Service is taken into account will surely depend on the results of the pilot study on individual
placement. We very much hope that the trend of the first pilot study is confirmed and the
number of objections drops considerably. In that case I think the defense administration
would also agree to changes in the draft procedure, changes that have seemed advisable from
the psychological point of view for a long time now. [t would, among others, mean a better
use of the Psychology Service’s potential.

659




Equal Opportunity for East and West German Volunteers:
An Unsolved Issue

Gerd W. Rodel ‘
German Naval Volunteer Recruiting Center
Wilhelmshaven, Federal Republic of Germany

Introduction

People in East and West Germany were kept apart by the “Iron Curtain” for more than
four decades. In these two German states two very different political systems developed.
While a liberal democratic system was set up in the West, people in the East were
oppressed by a totalitarian communist regime.

Life in these political systems has considerably changed the people in East and West
Germany. The unification of the two German states in 1990 made apparent the differences
between East and West regarding personality structures and confronted the people in
East Germany in particular with a completely altered situation.

The political and social environment in the former GDR led to behavior patterns charac-
terized by mistrust, introversion, insecurity and lack of decisiveness, strc.:'g norm orien-
tation, avoidance of outstanding personal achievements, of responsibility <.. °d leadershxp
tasks. The former GDR "rewarded" exactly those behavior patterns while repressing and
"punishing” behavior not in line with communist ideology.

Precisely which differences may be expected from the East German candidates volun-
teering for service in the Navy who are confronted with the changed situation? How are
candidates behaving in a selection process in which they have to present themselves
successfully? Can the East Germans understand and accept the Western behavior pat-

terns or "rules of the game"?

In answering these questions the individual developments in widely differing social and
political systems or “part cultures” has to be taken into account - for up to that point
everything from childhood onwards was regulated. The education and school systems
in East Germany prescribed that all pupils had to have a certain basic knowledge (as for
instance 2,000 words in orthography) "instilled” into them with no particular regard for
the individual pupil. Marks given at school were at an inflationary high level, and in the
final analysis depended among other things on the political attitude or adaptation of the

pupil.
In accordance with these previous experienzes, the Navy candidates from the East

demonstrated the behavior patterns describeu. Day-to-day experience with this candi-
date population indicates that we should examine the development in various periods
after unification.

In the first phase after unification, insecurity, skepticism, intimidation and distrust pre-
vailed among the candidates. Many questions were put hesitantly and diffidently, for
instance: "What do you intend with this question?”, "I cannot commit myself!” or "Which
answer do you expect to this question?" Justifications and self-accusations wers uttered;
self-confident demeanor and sureness were lacking.
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The second phase - roughly nine months after unification -~ might be termed the “adapta-
tion phase"”. The candidates endeavored to stay unnoticed, observed the behavior of the
candidates from the West and copied their behavior.

It became apparent that the ¢:ndidates from the East were very quick in learning certain
social techniques of the West. In this phase, the Eastern candidates dared to clear up their
unsureness by putting questions to the tester.

In the third phase - about 18 months after unification - the Eastern candidates often
showed strange and sometimes shocking behavior. During CAT testing these candidates
gave a bad impression, displaying disturbing, noisy and inconsiderate behavior.

It is not easy to assess or classify the behavior and outward appearance of Eastern
candidates under conditions so completely unfamiliar to them. Although the Eastern
cancidates were treated with understanding and consideration by the raters in the
selection process, it was often impossible to prognosticate positive development of the
candidate in the Navy.

As prognoses of future development are normally based on past achievements explored
by interviews and assessments, candidates from the East would clearly not have equal
opportunities - particularly, if the raters cannot understand and evaluate the past

adequately.

Moreover, Western selection procedures can scarcely do justice to these candidates
because standardization and interpretation are not adapted to this new potential, so that
capacity and capability of development are misinterpreted. This is shown very clearly in
the case of candidates who have already proven themselves as petty officers first or
second class in the GDR navy, but who can only present themselves with limited success
in the selection process as candidates for the Federal German Navy.

With regard to the candidates’ behavior in the CAT test situation, Eastern candidates in
general were very reticent, timid and diffident, even discouraged. They needed consid-
erably more time for the test instruction, some reacting in a hectic and restive manner,
others with paralysing passivity; and they felt very oppressed and tense. Doubts and
information gaps were not eradicated by putting questions to the tester.

Approach

In order to examine Eastern and Western candidates on a comparative basis, a random
sample of 536 male Navy candidates was assembled, taking care to balance the two
groups approximately with regard to age, schooling and vocational level.

The data were collected within an Assessment Center which every candidate has to pass
through. Here the results of the achievement tests (corresponding roughly to the CAT
ASVAB), of a physical fitness test as well as ratings concerning personality characteristics
from the interview were compared.

Results

Differences between candidates from East and West Germany

Under the basic conditions already described the differences in the selection of candi-
dates from East and West Germany turn out largely as expected:

In nearly all subtests significant discrepancies appeared in the test results when compar-
ing the Eastern and Western groups. That is, the Eastern candidates clearly solved fewer
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items in the general achievement tests under pressure. The differences are less significant
in the more practice-oriented tests, as for instance mechanical tests or reaction tests.

Furthermore, the Eastern candidates turned out to produce rather fewer incorrect solu-
tions in the tests.

Eastern candidates needed considerably more time for the test instructions, and they also
took longer to deal with the individual test items. These differences did not apply to the
above-mentioned practice-orirnted tests, however.

In the physical fitness test, un the other hand, the Eastern candidates outdid the group
from the West.

The differences in the rating of traits were less significant. The Eastern candidates were
only given lower scores in the traits "motivation to perform”, “intelligence”, “comprehen-
sion”, "articulateness” and “physical fitness".

The overall military qualification, which is derived from the total achievement and the
evaluations of the Assessment Center, did not show significant differences between
Eastern and Western candidates over the last two years.

Changes over the past two years

These results, which have been compiled over the whole period since unification, conceal
changes which have emerged in the performance behavior of the Eastern candidates over
the past two years. When the results are considered over time, considerable changes do
become apparent. In order to give a general idea, the results have been set out on a
quarterly basis:

Test results. At the end of 1990 the Eastern candidates started out with considerable
deficits in correct solutions in the tests. They behaved hesitantly and indecisively in
solving their tasks, often asked questions or behaved passively and were ultimately
unable to meet the time limit. After only half a year the results grew noticeably better
and kept going up continuously, although up to the present they are still significantly
below the level of Western candidates. West German candidates remain constant at an
average of 21 correct test solutions.

Time for Instruction. At the beginning of the testing the candidates are given a general
standardized instruction via screen and headphones. The minutes which candidates took
on an average to work their way through this instruction were counted. There was no
time limit on this. At first the candidates from the East took considerably longer for this
familiarization with the test. On average they needed three more minutes. This difference
has by now been reduced to half a minute. There are also far fewer questions being put
to the tester so that the time for instruction is not lengthened under this aspect either. A
similar trend is to be found when we compare the instruction times for the various

subtests.

Incorrect solutions. As for the trend of incorrect test, Eastern candidates started out in
1990/91 with an average of 11 errors measured in all tests. This score dropped below the
score of the West Germans about one year later but is now rising above 11 errors again,
while the candidates from the West remain fairly constantly at a level of 9 errors. Recently
Eastern candidates have been approaching their tasks in a much more superficial and
indifferent manner, showing little serious endeavor in some cases.

Military Qualification. In considering the military qualification over the last two years,
some differences only - as mentioned above — were found between Eastern and Western




candidates. Taking a more detailed look at the individual quarter years, differences
between East and West become apparent.

At first the Eastern candidates behaved suitably and better adjusted and caused less
disturbance. Probably for that reason they were given a more positive military qualifica-
tion for the Navy. Since October last year the opposite has been shown by the Eastern
candidates, who are drawing attention to themselves by a conspicuous and forward
behavior. Because of these peculiarities of behavinr they are then given a less favorable

military qualification prognosis.

The West German candidates, on the other hand, remain at a constant level except for
seasonal variations due to the graduation of seconcary-school students in the summer
and of vocational trainees in the fall.

Evaluation of results

If the results are to be interpreted adequately, it has to be taken into account that the
Western candidates have a certain amount of experience and a conception of what is
comprised in an application, how to "sell” themse+"2s, to present themselves as socially
desirable and to promote themselves. They also ha-2 some idea of the demands to be
met in the new sphere of activity. Thus a certain self-selection takes place among the
Western candidates from the outset.

The candidates from the East have not the faintest idea of what is in store for them in a
selection process, however. Some of them express completely exaggerated expectations,
imagining that the Navy is bound to employ them, give them at least a driver’s licence
and vocational training, or even the opportunity to go to university. These after all, were
the things the GDR Navy offered if one volunteered for it as a good GDR citizen who
toed the line.

In retrospect they cannot comprehend, why the West German Navy rejects them now. A
self-critical analysis in the sense of self-selection does not take place. Also, it happens
only very rarely that they apply for several jobs.

Methodic distortions cannot be excluded in this, either owing to the self-selection process
mentioned above with regard to the personality characteristics of the population having
remained in the GDR for one thing, and in connection with possible differences in the
motivation behind joining the Navy between East and West for another. The results might
also be distorted because of the change of system with its consequent loss of values,
difficulties in orientation and loss of motivation. The various causes are probably mixed
together. It is practically impossible to examine them separatcly, however.

The lesser achievements of the Eastern candidates may also be due to the fact that this
population of candidates has littl> familiarity with and experience of tests, particularly
experience in coping with CAT tests.

If up to now we have been treating test results as objective data and system-independent
facts, we hav- ‘o realize after all that these data, too, can be influenced to a considerable
extent by expe:ience and situational conditions - even in a computer-aided environ-
ment.

The causes for the differences in the personality area between Eastern and Western
candidates presumably depend mostly on experience and learning. It may be assumed
that the deficits in competence among East Germans are due not so much to personal
characteristics affecting their achievements but rather to moulding by different systems.
Yet, if this is true, these learning processes must be reversible, i.e. the people in East and
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West will reach to a common level in the foreseeable 1uture, The same can be seen from
the results of other analyses in the civilian sphere. On the other hand, there are processes
at present in the East which are to be interpreted rather as a tendency towards distinc-
tiveness and self-sufficiency, in direct contrast to “unification or adaptation” in its true

sense.

The conspicuously negative behavior of Eastern candidates during recent selection
procedures obviously corresponds to the markedly radical and atypical benavior of
young people in the East, which takes the form of riots and outrages against foreigners.
Recent events also show that changes are occurring more quickly than expected but
taking a negative turn.

Conclusions

What may be done to assess candidates from the East more appropriately and to provide
them with better starting conditions for their entry into the Navy?

- Evaluators ought to be trained in dealing with candidates from the East and given a
well-founded basic knowledge about conditions in the former GDR so that they learn
to understand better the facts and ~ on that basis - the behavior of the people.

- Fact-finding visits to the East ought to be made in order to bring about an under-
standing of the situation of upheaval, the high unemployment rate and disorientation

in the East.

- Candidates from the East could be informed more thoroughly and in a manner more
readily understandable to them about what is in store for them in the Navy before the

actual interview.

- The raters ought to be trained to enable them to judge candidates from the East not
only according to Western standards but also by taking into account their background
in the former GDR. Moreover they have to learn to assess correctly the biographical
data, curricula vitae, diplomas and documents.

'~ The raters have to reach an understanding of the situation of the candidates who have

been put in the position of the “losers" by the quick collapse of the GDR system and
feel derogated.

- In assessing a candidate, one ought to take into account not only the past development
of every single candidate, but also the present developments in a difficult phase of
upheaval and disorientation.

- Separate test standards might be set up for Eastern candidates, which would have to
be continuously adapted though. In this, aspects of validity and efficiency in military
service should not be disregarded, even if Eastern candidates are judged on a different

development basis than Western candidates.

By these measures, greater fairness and equal opportunity can be achieved for the
candidates from the East. ' .
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Aptitude and Motivation of Officer Applicants
Selected and Rejected

Albert H. Melter
Federal Armed Forces Central Personnel Office
Cologne, Germany

Word has repeatedly come from the services that the junior officers in the Federal Armed
Forces do not have the motivation and attitude it takes to take up a military profession. The
two-pronged procedure, comprising an aptitude test and placement in an officer career, is
said to produce a situation where the “wrong" officer candidates are enlisted. The officer
candidates are not so much being criticized for a lack of intelligence. The main accusation
made is that they do not have an adequate approach to military service. It is the selection
procedure that is under attack, not the quality of the applicants, not the quality of training
and education in the forces, not the quality of motivation by superiors.

One argument supporting the alternative hypothesis that not enough of the "right type" of
officer applicants are enrolling is that the battalions have considerable numbers of reserve
officers whom their commanders speak well of. For instance, paratroop reserve officer
candidates are said to have the kind of attitude towards their military function that the forces
would particularly like to see among active officer candidates. Unfortunately, however, many
of these ask to be relieved just a few days into the ranger training course because they have
neither the staying power nor interest to see it through; this is at least the way those on line
appointments account for a phenomenon that has been observed for years now in officer
education and training.

Junior officers are selected to specifications issued by the miiitary staffs and the Personnel
Directorate of the Federal Ministry of Defence. The mission performed by the Federal Armed
Forces Central Personnel Office is to implement the aptitude test and career placement
procedure. It is also responsible for examining whether or not the lack of motivation and
wrong frame of mind that are complained about can already be detected while applicants are
still at the aptitude test stage. The purpose of this analysis is to increase the level of knowledge
reached in the spring of 1992 when a poll was conducted among conscripts and volunteer
applicants regarding the attitudes and opinions they have affecting their willingness to sign
up as volunteers.

Willingness to Enlist as Volunteers

On account of the Gulf War, the structural changes within the armed forces and their
corresponding media coverage, and uncertainty about the Federal Armed Forces’ new role,
applicant figures in the year 1991 were affected by a host of external influences; so to get a
better idea of the situation, it would be wiser to compare the figures for 1990 and 1992. It is
evident that while applicant figures continue to decline, the proportion of applicants from
the new Linder exceeds the proportion of the population that lives in these Lander. The main
reasons for this drop in applicants were cited in the poll conducted among conscripts during
the 1992 pre-induction examinations. They are, arranged in the order of the frequency with
which they were quoted and from the point of view of the conscripts themselves (Federal
Ministry of Defence, 1992): industry and commerce offer better career prospects; the lack of
certainty about being assigned anything but a local posting; fear of "too many constraints” in




military service; too little scope to improve earnings; the risk of being employed in military
activities outside the Federal Republic of Germany.

With the number of applicants far excesding the number of posts provided for in the 1992
budget, which has declined considerably in comparison with the previous year, the likelihood
is that the personnel requirements for 1992 can be met with personnel of a good standard,
despite the problem arising from the fact that there are less young men coming forward to
enlist.

The Federal Armed Forces Academy for Information and Communication in 1991 sum-
marized opinion poll data on security and defence policy in Germany (Hoffmann, 1992). The
information compiled revealed a widespread attitude towards the Federal Armed Forces:
"We" need the Federal Armed Forces - “I" do not, though! The Federal Armed Forces are
considered a useful institution while they concern the state. Whether or not the individual
has a personal need for the Federal Armed Forces is debatable. Young men, however, are
willing not only to do basic military service, but also to enlist as volunteers when they are
affected by the armed forces personally in a positive sense. The 1990 SINUS survey of young
people showed that 41 % of the 16 to 24-year old age-group certainly wanted to do basic
military service, 10 % wanted to enlist as volunteers, 7 % were not sure what kind of service
of the two they were going to choose and 2 % had already volunteered. This means that
altogether, 59 % had decided in favour of the Federal Armed Forces (Hoffmann, 1992).

The young men and women who submit applications to become volunteer officers in the
Federal Armed Forces are tested by officers, qualified psychologists and doctors at the Federal
Armed Forces Central Personnel Office in Cologne to determine theiraptitude and motivation
for the training involved and a longer-term enlistment in a military command function. This
is where applicants are assessed and selected for all service assignments and all subjects of
study offered by the Federal Armed Forces’ two universities. Placement in a particular career,
in most cases a combination of assignment and subject of study, is always conditional upon
an applicant’s general aptitude. Applicants considered to be unsuitable for officer training
are counselled and assisted in obtaining information on other training schemes offered by the
services, and, if they are interested, in applying for them.

Samples

The aptitude and motivation of officer applicants selected and rejected have been studied for
several complete applicant age-groups. The years selected were 1988 to 1991, in order to
inlcude both the year preceding the political changes in Germany and Europe, the years of
the turnaround in and unification with Eastern Germany, the Gulf War and the onset of the
conflicts in the southeast of Europe in the analysis. For each of the four applicant age-groups,
the data ascertained was the information of relevance on all the applicants came out of the
aptitude test with the ratings of "well-suited", "suited", "suitable with limitations" or "un-
suited". Applicants who by choice did not see the aptitude test through to the end were not
considered in the sample.

The applicants selected were officer applicants suited for careers as line and medical officers,
regardless of whether they were indeed placed in such a career or whether they were not
enlisted on requirement grounds. The applicants rejected were those who failed to pass the
aptitude test.

666




e
;
Figure 1
Sample Size
Age-group Selected Rejected

1988 2234 3,823
1989 2,515 3,795
1990 2,455 3,989
1991 1,900 2,832

As part of a small sample made of 397 officer applicants in the spring of 1992, an opinion poll
was conducted similar to that among the conscripts (MOD GE, 1992) to examine in a pilot
study the attitudes the applicants had towards the role of the Federal Armed Forces, possible
future tasks (for example, for the United Nations), and measures aimed at enhancing the
willingness among young people to join the services. It must be borne in mind that this sample
was a small one and with regard to the applicants enlisted in 1992 maybe not representative.
Consideration must also be taken of the fact that the applicants were in a selection situation
and that some 40 % of the group were unsuited.

Method

The data was classified in accordance with the variables of applicants selected and rejected
and those applying for enlistment between 1988 and 1991 and with the careers of line officer
(LO) and medical officer (MO). The categories were described with frequency distributions
in percentages and compared using the dependent variabies of general aptitude, aptitude for
subject of study, concepts of the profession, eagerness to learn and latent vitality, ability to
tolerate mental strain.These are some of the points for which every applicant is examined
when his aptitude is being assessed and rated.

There are four grades to the general aptitude variable: An applicant is considered well-suited
(A) if he is rated satisfactory (4 on a 7-point scale) or better on all 11 characteristics used to
dete: mine his aptitude. An applicant is considered suited (M) if he is rated adequate (5 on the
7-point scale) or better on all characteristics. An applicant is considered suitable with limita-
tions (X) if he is rated below-average (6) or inadequate (7) on one or two characteristics. Finally,
an applicant is considered unsuited, either after he has completed all the tests in two days (Z)
or after the first day’s tests (Y) when he is rated below-average or inadequate on several
characteristics. There are three grades to the subject of study recommendation variable:
recommended; recommended with limitations, successful completion of studies doubtful.

The concepts of the profession are defined as the willingness to perform the tasks and duties
of an officer and as the degree to which applicants have concepts of military necessity. The
variable in this survey is rated as a measure of the motivation an applicant has to volunteer
for the career of an officer. The other motivation variable is defined as the aptitude charac-
teristic "learning and achievement motivation” based on the ability to set a fair target for
something, diligence, endurance and aspiration for success. The third variable concerning
aspects of motivation is the aptitude characteristic “stress resistance”. This is defined as the
ability to remain willing to do something or retain self-control, a high standard of performance
and mental balance when under mental and social or situation-related strain, though notably
as the ability to come to terms with failures and disappointments. These aptitude require-
ments are but part of what is asked of officer applicants. They are observed, assessed and




rated on a scale from very good (1) to inadequate (7) by a selection commission made up of
a qualified psychologist and two officers.

Results

In the four years from 1988 to 1991, the number of officer candidates required for the career
of line officer had to be made up on an average of 41 % by applicants who were rated suitable
with limitations. A wide variety of reasons prevented the Federal Armed Forces from enlisting
a quarter of the applicants who were well-suited, a third of those who were suited and more
than half of those who were suitat le with limitations to meet requirements. The main reason
was that there was no need for the combination of assignment, subject of study and term of
enlistment the applicant wanted and he was not prepared to consider any alternatives.

Figure 2
Percentage of unsatisfactories in the aptitude requirements of importance for motivation

Age-group 1988 1989 1990 1991
Concepts of profession® 56 . 61 56 57
Learning and ach{evement motivation ** 49 54 43 41
Stress resistance 54 59 43 4 .

* Until 1989 described as "sense of responsibility"”
** Until 1989 described as "dedication, drive"

In terms of the aptitude requirements important for determining whether or not an applicant
is later enlisted for service as an officer, an average of 51 % of the officer candidates taken on
for careers as line officers were rated unsatisfactory while they were applicants, that is to say,
lower than 5 on the 9-point scale used up to 1989 and lower than 4 on the 7-point scale used
since 1990. Of those considered relatively the "best", those found to be suited, there were many
who by no means were rated good.

Regardless of whether they could be enlisted or not, the percentages among the applicants
selected of officer applicants who were suitable with limitations rose from year to year, while
the percentages for those applicants who were suited dropped. Even among the selected
applicants finally enlisted, the parcentage of those who were suitable with limitations rose

- from 1988 to 1990 (1988: 36.3 % / 1989: 40.9 % / 1990: 43.6 %). In 1991 it dropped to 40.1 %
again. These trends could not be noted among the medical officer applicants selected. There
was a drop in the percentage of suited candidates among the officer applicants rejected. From
1988 to 1990, there was also a rise in the percentage of applicants selected whose prospects of
successfully completing a course of study at the Federal Armed Forces’ universities were
considered limited or doubtful (1988: 55.6 % / 1989:58.2 % / 1990: 60.5 %). In 1991 it dropped
to 55.3 % again.
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Figure 3

Trend towards an increase in limitations in aptitude among officer applicants altogether
(in %)

Aptitude 1988 1989 1990 1991
SEL RE] SEL RE] SEL RE] SEL RE]
Well-suited  OA 56 14 44 15 65 14 80 18
MedOA 197 30 374 30 565 29 287 25
Suited OA 551 59 507 165 463 1.8 436 88
MedOA 739 234 564 379 435 334 629 258
Suitablewith OA 387 287 433 212 466 230 469 215
limitations MedOA 64 436 61 382 00 388 84 444
Unsuited OA 07 539 16 607 07 638 15 679

Med OA 00 300 00 209 00 249 00 272

The proportion of applicants whose concepts of the profession were limited (rating of 6 on
the 7-point scale or 7 on the 9-point scale) or inadequate (rating of 7 on the 7-point scale or 8
and 9 on the 9-point scale) remained the same throughout the four age-groups — at around 25
% ~, the only exception being among the medical officer applicants, where there was a sharp
drop i . Compared with 1990, there was a marked increase in 1991, the year of the
Gulf War, in the percentage of applicants whose concepts of the profession were slightly
limited (rating of 5 on the 7-point scale or 6 on the 9-point scale). Trends of this kind were not
noted for the aptitude characteristic “learning and achievement motivation”. As for the
aptitude characteristic "stress resistance”, there has been a steady fall since 1989 in the
percentage of applicants selected whose ability in this field was limited or inadequate.

The opinion poll conducted in March 1992 among 397 officer applicants revealed that the
majority had a positive attitude towards tasks performed by the armed forces, even to tasks
the Bundeswehr may assume in the future. For example, no more than 2 % rejected the idea
of the Federal Armed Forces taking part in UN peacekeeping operations, a mere 9 % rejected
their involvement in UN force armed action. 60 % rejected the view that the Federal Armed
Forces should be employed solely in the defence of our country. The applicants also expressed
firm opinions on the pros and contras of volunteering for service in the Bundeswehr, for
instance, on the reasons given by people of their same age against doing so. When asked why
people of their same age did not apply for a career in the services, 61 % voiced the opinion
that there was more future in industry and commerce, and 42 % said that there was little public
prestige in being a soldier. Other excuses given for people of their age were the possibilities
of being stationed far away from home (67 %) and of being employed in military activities
that exceeded the limits set by our country’s Basic Law (52 %); in addition, that military service
did not appeal to them (40 %), that service personnel had to accept too many restraints or
obligations (48 %), and also private, family reasons (49 %). When asked what measures should
be taken to recruit suitable candidates, the interviewees expressed 14 preferences: 1. Preferable
posting and 2. assignment. 3. More money. 4. Better chances of promotion. 5. Enlistment after
a probationary period. 6. Support in gaining qualifications for civilian careers. 7. More courses
of study to choose from. 8. Large enlistment bonus. 9. Eventful service. 10. Greater promise
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of becoming a regular. 11. Larger severance payment. 12. Use of advanced technology. 13.
Comradeship. 14. Better provision for physical education. What is evident here is that the
dominating attitudes in society, namely, self-determination and materialism, outweigh other
motives.

Discussion

The results show that it is at least questionable to ask too much of the future officer candidate
with regard to his concept of a military career or profound knowledge of the subject. Instead,
for an officer candidate to become an officer in a high-tech conscript army in a democratic
and pluralistic state, he must undergo training and education in line assignments and at the
Federal Armed Forces’ various schools. If in the course of training it should turn out that the
officer candidate does not come up to scratch, the procedure to discharge him on the grounds
of inaptitude can be initiated (Melter, 1991). From 1988 to 1991, 4 % of the officer candidates
enlisted were later discharged on medical and social grounds and 5 % for personal or
professional inaptitude.

With the general opinion at home, at school and at work being that the Federal Armed Forces
arenodifferent to any other employer, people with an intrinsic motivaticn to perform military
functions are few and far between. Virtually all young people in our society, even officer
applicants, expect employers to provide them job security, good professional or vocational
training, with a minimum demand for mobility. The Federal Armed Forces. have responded
to this by adopting the principle of local postings for conscripts and regional transfers for
volunteers.

If today’s junior officers fail to satisfactorily meet expectations in the ranger training course
or other comparable tests, this is only marginally due to the fact that too many mistakes are
made in the selection procedure on account of the particular emp*-..: is placed on objective
criteria. For no matter what other method we used, we would still 1. * ve to work with young
men and women who are brought up and live in a world that is not exactly conducive to the
development of certain characteristics an officer needs and who are attracted by an advertis-
ing régime that aims at precisely those attitudes and values they have whici are now the cause
for complaint. We must base our selections on the applicants we get.
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Computer-Assisted Programs in the
Training of Leadership Behavior

Eckhard W. Bucher
Non-Commissioned Officer School
Miinster, Germany

Introduction

The demands on a young non-commissioned officer are wide-ranging and have constantly
increased in the last few years:

- the non-commissioned officer leads his soldiers and his weapon system in peace as well as
in war times and thus under extreme strains,

- as a military instructor he bears a share of responsibility for the training level of his group,

- and as a military instructor he must be willing to function as an example and thus be able
to illustrate the sense of military training.

Frequently the public regards his achievements as those of the army as a whole. Therefore,
it is important that the young non-commissioned officer should have a high level of training
and education. Especially the constantly increasing demands on his skills to lead other people
require qualified training.

The German Army Non-Commissioned Officer Schools

So far four German Army Non-Commissioned Officer Schools have been installed to train
young non-commissioned officers and to prepare them for their tasks in the army. This shows
the importance attached by the Federal Armed Forces to a mec-iemn way of leading soldiers.

Iam going to describe some aspects of the “Training Course for Sergeants Part I'. This course
aims at enabling the young non-commissioned officer who is often hardly older than the
soldiers under his command to effectively fulfil his tasks as a military leader by educating
and training his soldiers according to modern standards of adult education.

As a rule, the course takes place at one of the four German Army Non-Commissioned
Officer Schools after the young men have been soldiers for about 15 months. It lasts 8 weeks
and is based on the knowledge and experience the young non-commissioned officers have
acquired as military leaders during their service in the army.

One aspect the course focuses on is a seminar called "Modern Leadership”. The center of
this seminar is the training of adequate modes of communication and behavior as an
indispensable prerequisite for a modern way of leading people. The student is expected to
recognize that effective leadership behavior is not a mysterious art which has been given to
you by God but that this behavior can be learned and trained.




Developments in the Field of "Computer-based Training" (CBT)

Everybody knows that in our modern industrial and educational society the computer plays
an important part and that it is very hard to imagine life without it. As a consequence of the
explosive development of software and hardware supply, the methods of "Computer-As-
sisted Instruction” (CAI) respectively "Computer-based Training" (CBT) become more and
more important.

The use of the computer in training and education aims at teaching at least part of the
learning matter with the help of computers: on the one hand by relieving the staff, on the
other hand by imparting various learning matters in an illustrative way. This is important
because our knowledge becomes outdated faster and faster and the technical and social
changes and developments which nowadays happen more and more quickly entail an
increasing demand for further training and learning.

Computer-based Training (CBT) at the German Army NCO Schools

As in many civilian enterprises, the computer is being used as a training means also at the
German Army NCO Schools. Recently, so-called "interactive computer-assisted training
means" have been introduced for teaching soldiers. This is a computer-assisted system of
information which enables a student to learn while having a dialog with a teaching system.
This system is a learning program developed according to the principles of learning psychol-
ogy, and it is presented to the student with the help of a computer. At present four of such
learning programs are in use in the fields of "Training Method" and "Leadership Behavior".

In the course of the seminar "Modern Leadership Behavior” the students are expected to
develop modes of communication and behavior necessary for a modern way of leading
- soldiers. In this field the "dialog between "superior” and "subordinate" is not only an impor-
tant means of communication but also a very effective means of leading other soldiers. The
students are to gain this knowledge by thoroughly going through the learning program
entitled "Soldier Renner is always ill on Mondays". As all four learning programs are similarly
structured, [ am going to describe and explain this learning program in detail.

"Soldier Renner strikingly often rings in sick on Mondays. Last Monday he did not appear
for his military training after he had returned from a medical check-up without having been
found ill. Sergeant Schilling is Soldier Renner’s superior and group leader. Schilling has only
recently been appointed. Now he is to react to Soldier Renner’s behavior.”

At first the student is expected to imagine Sergeant Schilling’s part who acts in the student’s
place. Then the student is offered various reactions in a menu by the computer. Here are some

examples:

- showing understanding and waiting,

- reporting the case to the platoon leader,
- asking Renner’s comrades,

- having a dialog with Soldier Renner etc.

The student can see these possible reactions in video clips. Having decided for one of these
reactions, he will see the effects of his decision in another clip.




With the help of this first menu the student is expected to recognize that he must be fully
aware of his surroundings. “Perceiving consciously” Renner’s behavior means: Realizing that
something is wrong! As soon as the student is aware of this , the possible reaction "showing
understanding and waiting" is the wrong decision. The student who chooses this possibility
nevertheless is confronted with the fact that Soldier Renner will not change his behavior at
all

However, if the student has fully perceived “the Renner problem”, his first idea will be: I
must do something!

Now the student can choose among two possibilities for his further actions:

1. Thefirst one consists in his attempt to pass the buck to his superior by reporting the "Renner
problem” to him. In this case the Sergeant does not make use of his function as a superior
and group leader and does not meet the responsibility given to him. This is why the platoon
leader reacts sharply and does not give any advice or help after Sergeant Schilling has
informed him of Soldier Renner’s behavior. He orders Sergeant Schilling to try to handle
the "Renner problem" first on his own, using all the possibilities he has as a group leader.

2. In case the student decides to choose the second way, he will aim at solving the "Renner
problem". His activities will focus on getting information on the reasons for Soldier
Renner’s behavior. Here the learning program offers four choices:

- phoning the medical staff,

- asking Renner’s comrades,

~ conversation with another sergeant who knew Rernner formerly,
- dialog with Soldier Renner.

The first three ways of action lead Sergeant Schilling into a dead end. The video clips show
this clearly in the reactions of the persons concerned. On the contrary, this choice involves the
danger that Sergeant Schilling may get distorted information, subjective statements and
prejudices. It is almost impossible to distinguish between subjective opinions and hard facts
when questioning the persons involved. In addition, this way is time-consuming.

The fourth possibility teaches the student that it is often better to get one’s information
directly, i.e. Sergeant Schilling has to speak to Soldier Renner. As soon as the student has made
up his mind to speak to Soldier Renner he has to decide in the following steps of the program
how to start and to continue the dialog etc.

As can easily be seen, the learning program is widely branched and is directed by the
decisions of the students. The learning program gets its structure by means of the menus in
which the various choices of acting are listed. The student can see these possibilities in video
clips before he makes his decision for one of them. After each decision he learns -~ with the
help of a video clip ~ how the persons involved react to his behavior. Now it is his turn again
to react to this reaction, and so on.

Whenever the student realizes that his choice is not successful, respectively leads to a dead
end, he has the possibility of altering his decision. It is not decisive to finish the learning
program in the shortest time possible and to choose the ideal solution. Rather, it is important
that the student learn to know the various possibilities of action with all their advantages and
disadvantages and to evaluate them critically.




The learning program does not offer any solution of the "Renner problem"”. On the contrary,
the learning program focuses on how a dialog as a means of leading others is used. The
students are to learn that a dialog correctly carried out will result in confidence and under-
standing among the participants of this dialog. Thus, the learning program ends with the fact
that Soldier Renner gains confidence in his superior and is willing to talk about the reasons
for his behavior.

Some sort of testing takes place as the student is ordered again and again to analyse behavior
and to act adequately. Only if he is constantly successfully doing so, will he proceed in the
learning program. In this way he himself controls the success of the behavior he has chosen
without having the impression of being tested.

While the student goes through the learning program, all his data are stored on a floppy
disk under an individual password. These data can be evaluated by the teacher and discussed
with all the students immediately after the presentation of the program. In this way the
student gets a feedback of how the other students went through the program. Thus, the
students are enabled to discuss the advantages and disadvantages of the various possibilities
of behavior.

Evaluation of the Learning Programs

Since the "Renner Learning Program” as a means of training has been in use for a short time
only, no systematic investigations are at hand yet. That is why I have to confine myself to
some provisional remarks. These are based on qualitative comments of some hundred
students who worked through this program.

1. The students appreciate the learning programs for the field of "leadership behavior” and
th acceptance of the programs is rather good.

2. All the students value highly that the whole learning process is informative and entertain-
ing as well and that the student can to a large extent choose the speed of his work and his
own way. Besides, all students appreciate being able to make their decisions without time
pressure, which happens rarely during practical training. In this way well-considered
acting can be trained.

3. After having been worked through, the learning program must be intensively dealt with.
The students want to discuss the advantages and disadvantages of their choices in detail.
[f this is not done, the student feels "spoon-fed" and restricted by given choices in his
freedom to make his own decision.

4. Much depends on how "realistic” the students judge the learning programs: the acceptance
of the learning programs, moreover, that of the whole "Computer-based Training (CBT)
increases with the degree of reality attributed to the learning programs. Alearning program
is considered the more realistic”

- the more the programs are identical with everyday situations in military life and
applicable to everyday routine,

- and the more the student in the programs realizes experience he was confronted with in
the army himself.

From the beginning to the end the different roles in the individual video clips should be
played by the same actors so that the student can better realize the models of behavior;
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besides, there should only be a few actors in the video clips so that an identification with
the main characters is possible more easily.

6. The military ranks ("grades") of the persons acting should be similar to those of the
students.

Prospect

Summing up one can say that so far the results of the use of computer-assisted learning
programs in the training of effective "communication” respectively “leadership behavior” at
the Non-Commissioned Officer School in Miinster are very encouraging. Up to now four
learning programs have been in use at the NCO Schools in the fields of “training method" and
“leadership behavior”. In the future other computer-assisted learning programs are planned
to be used in the fields of "Politics”, "Group Dynamics" and "Communication”.
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BUILDING A JOINT-SERVICE CLASSIFICATION RESEARCH ROADMAP:
CURRENT CLASSIFICATION PROCEDURES

Teresa L. Russell and Deirdre J. Knapp
" Human Resources Research Organization
john P. Campbell
Umniversity of Minnesota and Human Resources Research Organization

This paper provides an overview of military enlisted personnel selection and
classification (or assignment to jobs). Information for the paper was gathered in
interviews with military selection and classification research experts and through
publications documenting military selection and classification procedures. Between
January and April 1992, we interviewed 43 selection and classification experts from the
Armstrong Laboratory, the Army Research Institute (ARI), the Navy Personnel Research
and Development Center (NPRDC), the Center for Naval Analyses (CNA), the Military
Accession Policy Working Group (MAPWG), the Defense Manpower Data Center
(DMDC), and the Office of the Assistant Secretary of Defense for Force Management
and Personnel (OASD-FM&P). The sample consisted of the professional, scientific, and
management personnel from these organizations who are most concerned with selection
and classification issues. '

The interviews had several goals: (1) to brief the participants on the Roadmap
project, (2) to develop a list of objectives for classification research over the next ten to
15 years, (3) to learn more about the context (mission, applicant pool, occcupational
structure) in which selection and classification decisions are made currently and how that
context may change in the next ten to 15 years, (4) to learn about steps currently being
taken toward the accomplishment of the research objectives, and (5) to begin gathering
specific information for subsequent Roadmap tasks focusing on predictors, criterion
variables, job analysis procedures, and statistical methodologies.

We organized the information from the interviews into three areas: (1) the
current selection and assignment procedures used by each of the Services; (2) the military
classification environment and factors that affect the assignment systems; and (3) our
discussions with interviewees yielded a list of 25 selection and classification research
objectives. We asked interview participants to make judgments about the importance of
those objectives. This paper reviews 1 and 2 above. John Campbell will begin his talk
with some data regarding experts’ judgments about the objectives.

Selection and Classification Procedures

Each Service develops and applies its own selection and classification procedures.
Selection procedures--pre-screening, aptitude testing, and medical examination--are very
similar across the four Services. The major distinctions among the systems occur in
assignment to jobs, where each Service applies its own criteria for making a Person Job
Match (PIM).




e Recruiter’s Role. Recruiters play an important role in the identification,
attraction, and selection of qualified recruits. Recruiters also administer an abbreviated
version of the Armed Forces Qualifying Test (AFQT) to pre-screen prospects on verbal
and quantitative aptitude, the Enlistment Screening Test (EST). It is a paper-and-pencil
test used by all the Services. When computerized testing is possible, Army recruiters use
the Computerized Adaptive Screening Test (CAST) instead of EST to pre-screen
applicants.

Mobile Examining Team (MET) Sites and Military Entrance Prvcessicg Stations
(MEPSs). The next step in the enlistment process is the administratic.. of the Armed
Services Vocational Aptitude Battery (ASVAB). Recruiters either personally transport
or send prospects who appear to be suitable for service to a Mobile Examining 1eam
(MET) site or Military Entrance Processing Station (MEPS). MET sites are small
ASVARB testing centers that are distributed across the United States; there are about 900
MET sites. MEPSs are larger stations where full-scale enlistment processing is
accomplished (e.g., medical examination, counseling, HIV testing). MET sites are more
accessible (and thus less costly) than MEPSs.

At this point, the Army, Navy, and Marine Corps screen applicants on AFQT, a
measure of verbal and mathematical ability. Scores on AFQT are reported within five
broad AFQT categories based on percentile score ranges. The Army’s operational cut
score is at the 31st percentile on AFQT, for applicants who are, or will soon be, high
school graduates. The Marine Corps screens at the 31st percentile on AFQT and
requires that applicants meet a minimum requirement on a General Technical (GT)
composite. Similarly, it is Navy policy to screen applicants at the 31st percentile. The
Air Force uses a somewhat different strategy. Applicants are screened on AFQT, but
the cut score is low enough (31) that most applicants qualify. The additional, more
stringent screen, involves summarizing applicants’ ASVAB scores according to four
composites: Mechanical (M), Administrative (A), General (G), and Electronic (E). The
sum of the M, A, G, and E percentile scores must currently be 185 or higher and the G
composite percentile score must be at least 45 for entry into the Air Force.

Ultimately, applicants are sent to a MEPS where they undergo physical and
psychiatric evaluation. Doctor’s assessments of applicants are assembled into a code
called PULHES. In addition to the PULHES evaluation, applicants are tested for HIV
antibodies at the MEPS; HIV positive applicants are not admitted. Until recently, both
the Army and the Air Force administered strength tests at the MEPSs. The Army has
terminated use of its test, the Military Entrance Physical Strength Capability Test
(MEPSCAT), which measured the amount of weight that an applicant could lift.
Currently, the Air Force is the only Service using a strength measure. called the X factor,
which is comparatle to MEPSCAT.

Occupational/Job Assignment. All Services assign applicants to either an
occupational area or a specific job at the MEPS. Althougch the process differs somewhat

across the Services. genera!'y a career counselor, or classifier, reviews the recruit’s
aptitude scores, medical u'story, and educational records. The counselor uses a computer
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system to obtain a list of current and future technical school vacancies and specialties, in
order of Service priority, that match the applicant’s records. Applicants and counselors
discuss the job options, and the applicant makes the final decision about enlisiment
(Camara & Laurence, 1987).

Aptitude scores are an important component in each Service’s classification
system. Each Service has developed its own ASVAB composites and has established
minimum cut scores for each of its jobs or occupational areas on one or more of its
compnsites to ensure a minimum level of aptitude for each job. Additionally, each
Service uses aptitude scores to match people to jobs. However, the way in which this
"match" is made and the type of information that goes into the "matching" process vary
considerably by Service. The actual assignment of recruits to occupational areas or jobs
is accomplished via computerized Person Job Match (PJM) algorithms. Each Service has
its own algorithm, which reflects its current policies toward the relative priorities of filling
jobs at any point in time.

With the exception of the Army, all Services use a two-stage PJM process. In the
first stage (pre-enlistment), applicants are assigned to jobs, or to occupational areas,
through a sequential processing system. [The Army assigns ail applicants to jobs at the
MEPS.] Most of the post-enlistment assignment systems operate in batch mode.
Sequential processing refers to assigning one individual at a time to one of a number of
jobs while simulating a batch processing environment. In batch processing, groups of
recruits are assigned to jobs concurrently; characteristics of recruits can be compared
directly in matching individuals to jobs. When recruits must be processed individually, no
direct comparison group is available. Therefore, the pre-enlistment algorithms make
comparisons based on a shadow population resembling the real one to which the present
recruit belongs.

Summary. There are four major differences in selection and classification
procedures across the Services. First, the Services use somewhat different cut scores on
AFQT for selection. Second, the Services use somewhat different variables for
classification (e.g., the Air Force is the only Service that uses a strength measure). Third,
the Army assigns all applicants to jobs at the MEPS while the other Services use a two-
tiered classification system, and fourth, the PJM systems used by the Services to classify
recruits into jobs differ.

The Military Classification Environment

Classification’'systems serve a set of organizational goals within complex interacting
limitations. The number and type of jobs currently available (and forecasted) and the
number and qualifications of recruits currently available (and forecasted) play a key role
in determining whether an eligible recruit will be assigned to a particular job or
occupational area. A host of other parameters (e.g., organizational policy constraints)
affect the assignment decision. '
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The Goals of Classification

Classification systems are implemented to achieve a particular goal, or set of goals.
Some exemplary goals are to (a) maximize mean individual performance across jobs, (b)
minimize attrition across all jobs, (c) maximize training success across all jobs, (d)
minimize the number of "problem" employees across all jobs, or (¢) maximize the utility,
or value, of performance across jobs.

The Services’ classification systems have some similarities and some differences in
terms of the goals they serve. (Figure 1 lists the goals served by the four systems). The
systems have two goals in common: (a) to maximize the utilization of training school
vacancies across jobs, and (b) to ensure individuals meet minimum requirements of jobs.
The Army’s system has a goal that the Army calls the "quality goal"-to match the
distribution of aptitude within jobs to a desired distribution. Specifically, the Army has
established goals for AFQT categories within most MOS. These goals are used to ensure
that a fixed percentage of high aptitude recruits are assigned to low complexity jobs, thus
ensuring a sufficient source of trainers and noncommissioned officers in each specialty.
The Air Force and Navy systems serve several goals and are similar to each other.

[ e
PROMIS | : ARMS -

Maximize utilization of training school vacancies across jobs X X X X
Ensure individuals meet minimum aptitude/physical requirements X X X X
of jobs
Maximize the fit of individual aptitudes to job difficuity/ X X
complexity .
Maximize predicted lraining success X
Maximize the fit of individual preferences to jobs/occupations X * X
Match the distribution of aptitude within jobs to a desired X

Figure 1. Goals Served by Each Service’s Pre-Enlistment Assignment System

When we interviewed selection and classification experts for this project, we found
that representatives from the Services agree that classification systems should "maximize
aggregate predicted job performance across jobs"--a goal that is noticeably absent from
the goals served by the current assignment systems. Two other goals used by the Air
Force and the Navy might be thought of as proxies for maximizing predicted
performance. Fitting individual aptitude to job difficulty or complexity, for example, is an
indirect way of predicting success on the job from aptitude measures. The assumption
underlying the aptitude/difficulty function is that high aptitude individuals will perform
better in complex jobs than will low aptitude individuals. Similarly, fitting individual
preferences to job/occupations is based on the assumption that matching individuals to
their preferred assignments will increase job satisfaction and, perhaps, reduce attrition or

679




enhance job performance.

The Future Demand for Recruits. Changing missions and limited resources are
likely to result in a different kind of future occupational structure. For example, DoD
involvement in the war on drugs or in the defense of our borders against illegal alien
entry may require more small plane pilots and small intervention units that operate
autonomously. Also, in response to funding limitations, the Services are redesigning jobs
to make the workflow more efficient. This means that the Services are headed toward
more general jobs and fewer specializations. Such changes involve restructuring the
workforce, or changing the demand side of the supply-demand equation.

The Future Availablity of Recruits. The applicant pool is the supply side of the
assignment equation. As we approach the year 2000 workforce demographics are
changing. The workforce is aging and will contain proportionally fewer young adults.
There will be proportionally more women and minorities, particularly Hispanics. Ree
and Earles (1991) applied demographic trend information to the 1980 ASVAB norming
sample to estimate the effects of demographic change on the Air Force’s applicant
population. Their findings suggest that the num