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ANNO%AT[‘D BIBLIOGKAPHY OF THE AIR FORCE HUMAN RESOURCES LABORATORY
: TECHNICAL REPORTS - 1968.THROUGH 1L75

INTRODUCTION

The Air Force Human Resources Laboratory (AFHRL), Brooks AFB, Texas, was established in 1968 as an Air
Force Systems Comipand {(AFSC) laboratory. (During the carly part of 1968 it was part of the Aerospace Madical
Division.)

This Ldbomtory is charged with the planning and exccution of USAF exploratory and advanced ‘development
programs for sclettion, motivation, training, retention, education, assignment, utilization, and carcer development of
military personnel; also the composition of the personnel force and training equipment. This Laboratory also provides
technical and management assistance to support studies, analyses, development planning activitics, acquwitlon test
evaluation, modification, and operation of aerospace systems and related equipment. :

At the end of 1975, AFHRL consisted of a headquarters at Brooks AFB and six divisions gcograph:cally dnpc'scd

throughout the United States as follows: ,

1. Advanced Systems Division, Wm,ht -Patterson AFB, Oh|o (This was the Training Research Dmsnon until June

2. Computational Sciences Dlvmon, Lackland AFB, Texas, (This was part of the Personnel RCS&UCh Divisicn until
August 1973))

3. Flving Training Division, Williams AFB, Arizona. (This division was established May 1969. )

4. Occupational and Manpower Research Division, Lackland AFB, Texas. (This was part of the Personnel Rescarch
Division until August 1973, when it became the Occupational Research Division. In November 1974, this division
incorporated part of the Manpower and Personnel Systems Division, which was deactivated, and was renamed tie
Occupational and Manpower Research Division.)

5. Personnel Research Division, Lackland AI'B, Texas. (For a short time during 1970 and 1971, thns division was
called the Personnel Division.)

6. Technical Training Division, Lowry AFB, Colorado. (This division was established May 1969.)

During this period, other organizational changes are evidenced in this bibliography: (a) The Professional Education
Division with offices at Brooks AFB, Texas; the Air Force Academy, Colorado; and Maxwell AFB, Alabama, was
deactivated in June 1972. (b) The Manpower Development Division, Alexandria, Virginia, became -part of the new
Manpower and Personnel Systems Division, Lackland AFB, Texas, in August 1973, and was later dcacuvatcd to become
part of the Occupational and Manpower Research Division as stated earlier.

Abstract entries list the division name at the time of report publication.

During }967-1970, seven volumes on learner-centered instruction were published jointly by AFHRL and Aerospace
Medical Research Laboratories (AMRL). Volumes I, II, and Il are AMRL TRs 67-208, 68-51, and 68-116, respectively.
Volumes IV, V, VI, and VIl are AFIHIRL TRs 68- 14 69-2, 69-15, and 70-1, respectively.

This bibliography covers abstracts of 540 technical reports published through 1975.

The abstracts appear in technical regort number sequence. Entries following the author and title heading give
information identifying the report-and indicate where it is i;Vailablc:

Project number: Research areas identifial by these numbers are given in the PROJECT index. The Air Force
contract number and the name of the contracting organization are eWdgred for contract-produced reports.

DDC accession number indicates avdilability to Governmeat ‘offices and registered contractors from the Defense
Documentation Center; this nuniber should be used when requesting reports from DDC.

NTIS appeurs only if the report has been deposited with the National Technical Information Service, Springfield,
Virginia. 22151, for sale to the general public,

This bibliography contains six indexes: PERSONAL AUTIHOR, CIVILIAN CORPORATE AUTHOR, PROJECT
TITLE, DIVISION, and KEY WORD. Reports are identificd in the indexes by the serial number appearing in the left
margin of the abstract entries. This report does not contain classified or For Ofﬁ;iul Use Only technical ré*ports. .

/



AIR FORCE HUMAN RESOURCES LABORATORY (AFHRL) SERIES

July 1968 — December 1975

Elliott, T.K., & Joyce, R.P. An experimental comparison of procec.ral and conventional
electronic troubleshooting. AFHRL-TR-68-1, AD-681 510. Wright-Patterson AFB, OH: Training
Research Division, November 1968. Project 1710, Contract F33615-67-C-1776, Applied Science
Associates, Inc. NTIS. Two groups of subjects solved the same.set of 13 troublgshooting and repair
problems in seven solid-state circuit modules which contained up to five stages each. Both groups
used the same hand tools and test equipment. One group was composed of 41 Air Force 5- and 7level
technicians who normally maintain such equipment as part of their jobs. The technicians used the

- same troubleshooting techniques they ordinarily used on their jobs, and they were provided with a

conventional technical orderdike performance aid to support the task. The other group was composed
of 20 high school students with no prior training or experience in electronics. Their training for this
study consisted of a special 12-hour course (compared to several months for the technicians) and they
used a spedially developed performance aid which told them-which check to make, based on the
outcome of previous checks.. In terms of the speed with which they were able to effect repairs on the
modules, there were no substantial differences between the two groups. But the difference in training
time and, therefore, cdst of training between the two groups is so great as to suggest the possibility
that job-relevant training and proceduralization of the task can introduce substantial savings, even
after the cost of develbping the special performance aids required by proceduralized troubleshooting
is subtracted. The findings of the series of six studies of which this study was one are also
summarized. (128 pp.) '

Holden, L.D. Development of visual simulation modifications for field evaluation.
AFHRL-TR-68-3, AD-681 175. Wright-Patterson AFB, OH: Training Research Division, October
1968. Project 6114, Contract F33615-67-C-1965, Systems Research Laboratories, Inc. WTIS. The
purposes of this effort was to modify an SMK-23 Visual Simulator Attachment for use in determining
the training value of various configurations of visual simulation systems. This report documents the
required modifications to the SMK-23 television system to convert it from projected field sequential
color operation to projected high resolution monochrome. Also documénted is the replacement of
the projection system with a high resolution monochrome lens-monitor system. A comparative
evaluation of the original SMK-23 television system and the two modified display systems is
presented. The lens-monitor type display is a vast improvement over the other systems. This display
provides the advantages of high resolution, more contrast and brightness, a virtual image, as well as
more reliability and lower cost. Finally, an improved SMK-23 model lighting system is described
which enhances the television display contrast and yet uses only 20% »f the original light power. (102
pp.) : - :

Semple, C.A., & Majesty, M.S. Gperational tasks oriented flying training program for pilot
training: the systems approach. AFHRL-TR-68-4, AD-673 372. Wright-Patterson AFB, OH: Training
Research Division, January 1969. _Project 1710.“ Contract - F33615-63-C-1532, Bunker-Ramo
Corporation, NTIS. The purposz of the-study was to take a fresh and independent look at flying
training requirements unhampered by ¢he current training program and the traditional approach: The
report presents a systems methodology for determining knowledges and skills common to piloting
tasks required by differing aircraft-missions for the purpose of structuring a data base from which an
ceerational tasks oriented flying training program could be developed. The general approach was to

identify and classify the specific tasks performed by USAF pilots and the level of proficiency -

required on each task for successful performance in current and projected assignments in operational
units using present and projected aircraft. The study was planned to encompass cross-system analysis
and the integration of pilot tasks data into the Air Force Human Resources Laboratory’s (AFHRL)
computer based data bank. Therefore, inquiries across and within aircraft systems pertaining to

;
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piloting tasks, tranimg requircments, and perfarmance standards would be possible. Criteria for
establishing common mission segments, tasks and’ cockpit subsystem hardware are presented. The
technique for analyzing common tasks is presented.in-relation: to assumptions regarding the type of
treining programs to which the dat.t could apply. Rules for describing task activitics and preparing the
data Jor insertion into thc computer basc@.tt.l bank are given. (44 PPy :

~,
.

Purifoy, G.R., Jr. Instructnonal methodology apd expcnmental design for evaluating audio/
video support to undergraduate pilot training. AFHRL-TR-68-5, AD-680 408. Wright-Patterson
AFB OH: Training Research Division, October 1968. Project 686F, Contract F33615-68-C-1048,
Amencan Institutes for Research. NTIS. This report presents a detailed descri stion of the methods by
whicli airborne video recording will be utilized in the training of Air Force rilots, and presents plans
for an: assessment of its effectiveness. Audio/vidco equipment configurations and limitation are
dlscussed as they apply to training operations in the T-37 an.i T-38 aircraft, and training methodology
is descnbed wkich has been formulated to permit the integration of video recording and teaching
techniques: into the Air Force Undergraduate Pilot ‘fiairing program. Plans for an eight-month
cxpenmental evaluation of the effects of these techniq s are detailed, including schedules, operating
practices, student selection procedures, instructor training plans, data gathering processes and

- materials, and analysis guidelines. (86 pp.)

Spencer, G.R. Research and development of high-brightness projection kinescopes. AFHRL-
TR-68-6, AD-689749. Wright-Patterson AFB, OH: Training Research Division, May 1969. Project
6114, Contract AF33(615)-1753, Raytheon Company. NTIS. In a preliminary Phase of study and
experimentation, a nymber of }minescent materials were mvesttgated to provide a basis of selection
of a phosphor for sub quent application in a high-brightness pro;cctnon cathode-tay tube. Utilizing
the principle of forced-gooling of the phosphor substrate to limit the thermal contribution to bright- -
ness saturation, a projection tube was developed having an angled neck, an ion-trap tetrode gun, and a
clear glass optional wmd\ow situated parallel to a liquid-cooled metil base-plate on which the
phosphor screen was deposited. Three models of this tube were constructed. Measurements showed

. .the .tube capablc of provndmg an accepiable quality prOJectnon television display of 9 ft Lamberts

brightness in a 3’ x 4’ image, using an f/1.2 lens and viewing screen having a gain of 2. Tube life was
found ‘o be in excess of 500 hours of operation with continuous, intense, full-raster bombardment
resulting in less than 50% reduction in'luminous efficiency. (52 pp.) -

N

Askren, W.B., & Newton, R.R. Review and analysis of fie_rsonnel subsystem test and evalua- )
tion literature. AFHRL-TR-68-7, AD-859 300. Wright-Patterson AFB, OH: Training Research
Division, January 1969. Project 1710. NTIiS. This report reviews and analyzes 95 documents related
to Personnel Subsystem Test and Evaluation. The reports are divided into two groups: 1) syster.
tests and (2) related rescarch material. Each report is abstracted and then analyzed further in terms of
11 categories: a. Scope and Relation to Personnel Subsystem Elements; b. Test Objectives; c. Data
Requirements and Test Criteria; d. Data Collection Methodology; e. Support Requirements; f.
Reducing and Analyzing Data; g. Significant Test Results; h. Communicating and Using Test Results;
i. Factors in Planning a Test Program; j. Factors in Conducting a Test Program; k. Other Problems.
(388 pp.)

Soxman, E.J., Sharp, W.N., Orloff, K.L., & Tsiang, E.Y. Development of thin film CdS photo-
resistive .rrays for an analog multiplier. AFHRL-TR-68-8, AD686 777. Wright-Patterson AFB, OH:
Training Research Division, February 1969. Project 6114, Contract F33615-68-C-1253, Sigmatron,
Inc. NTIS. Arrays of nine cadnium sulfide photoresistive cells each were developed for use in an
analog multiplier. The program goals were to achieve’a temperature coefficient of the photoresistance
below 0.1 per cent °C, a voltage coefficient of the photoresistance less than 0.02 per cent per volt
over a 10-volt range, and a response time of less than 10 msec. All photocells met the response time
requirements; individual arrays met either the. temperature coefficient or the voltage coefficient
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requirements. It was shown that the la;’tcr two characteristics tended to be mutually exdusive over
the desired operating ranges. These differences could be reduced by increasing the photoexcitation
intensity. An interpretation of this behavior was made in terms of the various competing electronic
processes within a photoconductor, A/Jdcscn'ption is given of the vacuum deposition, heat treatment,
electroding and encapsulation processes used. The techniques used for measurement of the tempera-
ture and voltage coefficients over .h extended range, the response time, the Hall e ffect and thermally
stimulated currents are presented. (60 pp.) : '

Knoop, P.A. Applications of a simulation analyzer program for deriving and evaluating numer-
ical “integration techniques. AFHRL-TR-53-9, AD-687 854. Wright-Patterson AFB, OH: Training
Research Division, March 1969. Project 6 114. NTIS. This report describes applications of a Simula-
tion Analyzer Program for deriving or evaluating numerical integration methods for use in flight
simulation for training. The FORTRAN program was developed in an earlier study, and its theoretical
bases and capabilities are briefly presented in this report. The program is used to derive and evaluate
optinul h\tcgration methods for application to a selected first-order and s secord-order differential
system. The program is used to derive and evaluate .optimal integration methods fc: application to a
sclcctcd'ﬁrst-(\)rdcr and a sewond-order differential system. The derived methods are used to solve
these systens, and*actual solction characteristics are compared with those predicted befarehand by
the program. Characteristics of accuracy, actual percent error, stability, and error prepagation are
shown to be accuratcl?-.prcdictcd, as is the largest integration interval usable for each problem with
cach integration mcthod..__A thorough description is provided of the five popular simulation-
integration t>-hniques in (isq today and of a recommended procedure for using the Simulation

‘Analyzer Program te: derive new integration methods which allow maximization of the integration

interval for specific simulation problens. As an example, the program is used to evaluate known
methods and icrive aew methods for the F-100A problem using integration intervals of 0.5 and 0.10,
A list of cver 70 .new irttegration methods derived by the program, including their stability and
truncati-n-crror characteristics, is provided. (116 pp.) / )
: l

Askren, W.2., Bower, S.M., Schmid, M.D., & Schwartz, N.F. A\-voice-mdio method for col-
lecting human factors data. AFHRL-TR-68-10, AD-686 059. Wright-Patterson AFB. OH: Training
Research Jivision, January 1969. Project 1710. NTIS. Available methods for collecting thman factors
data rely heavily on observations, interviews, and q;;estionnaires. A need exists for other imethods.
The feasibility of using two-way voice-radio for this purpose was studied. The data-collection
methodology sansisted of a human factors analyst talking from a radio base station with technicians
wearlig portabie radio units while they worked on jobs dispersed over an area. Verbal communication
probed for information on equipment problems, procedural problems, delays and potential hazards.
The concer: of using radio equipment to collect human factors data was tested, using technicians
performiny fiightline maintenance. Data collected by radio were compared with data collected by

‘questionnaire. It was concluded that voice-radio is not only a feasible :neans of collecting human

factors data in the field. but has certain advantages over questionnaires in determining hardware
problems ar.d amplifying the data~collection capability of the human factors analyst. (34 pp.)

Taylor. R., Gerber, A., Allen, M., Brown, L., Cohen, E., Dunbar,'D., Flexman, R., Hewitt, W.,
McElwain, D., Pancoe, £, & Simpson, D. Study to determine requirements for undergraduate pilot
training research simulation system (UPTRSS). AFHRL-TR-68-11, AD-858 640. Wright-Patterson
AFB. OH: Training Research Division, July 1969. Project 6114, Contract F33616-68-C-1604, General
Precision Systems, Inc. NTIS. In order to provide a sound basis for the preparation of specifications
detining the requirements for' an undergraduate pilot training research simulation system
(UPTRESS), a comprehensive study was made of all aspects of current and projected simulator
technology; and those techniques of simulation and training which appeared to offer the greatest
utility for research purposes were analyzed in detail to detérmine the form and extent of the
capability in C.ﬁd\l area (e.g., aircraft systemis, simulation, motion simulation, visiat simulation) which

-
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should be specitied for the fadlity. To assure the Air Force widest possible latitude in its eventual
selection of the capabilities to be provided in the faality, alternative approaches of varying levels of
complexity are described in a number of areas and the tentative preliminary design requirements set

forth in each area are qualified as necessary tospergnit them to be considered in the light of -

subsequent decisions by the Air Foroe regarding research, objectives, training objectives, and level of
expenditure. (276 pp.)

Snyder, M.T., & Askren, W.B. Techniques for developing systems to fit manpower resources.
AFHRL-TR-68-12, AD-681 137. Wright-Patterson AFB, OH: Training Research Division, October
1968. Project 1710, Contract F33615-67-C-1650, Bunker-Ramo Corporation. NTIS. This rcport
discusses four related processes for developing systens within manning and skills constraints. The
point is made that the services are beginning to feel the need to exert some measure of control over
system design where human resources are involved. The report covers: (1) research to prove that
certain human resources data, such as rnanning and skills data, when used as design constraints along
with other constraints does affect syster design; (2) techniques by which t6 match or balance
through tradeoff practices the hardware, the human and other system support orlogistic functions in
order to ‘get a best mix depending on the real world operational goals; (3) a new specification by
which personnel requirements are stated in terms of system requirements, for integrating more fully
the human requirements with the system engincering processes; {4) a newly developed computer
based data handling system for human resources data in the conception, development, test and
operation of systems. The new data system is also an integrator of human and hardware data within
and across systems, and a mechanism for comparing field performance data with early design data.

(15 pp.)

Tulley, A.T., Meyer, G.R., Oller. R.G., Mitchell, P.J., Reardon, § E., & Reed, L.E. Development
and -application of computer software techniques to human factors task data handling problems.
AFHRL-TR-68-13, AD-682 362. Wright-Patterson AFB, OH: Training Research Division, November
1968. Project 1710, Contract F33615-67-C-1036, System Development Corporation. NTIS. Research
leading to the application and implementation of techniques for computer handling of human factors
task data generated in support of aerospace system development programs is discussed. The technique
development is based on the assumption that a user-oriented computerized data handlin: system vl
help draw human factors specialists closer to needed data. The application of these techniques should
reduce the problem of data accessibility and allow more effective use of data in the system design and
development process. A computcrized data handling system to store, selectively retrieve, and process
human factors data in a user-oriented environment was implemented through a Pilot Study Experi-
mental System (PSES). This experimenta: system provided the primary means for, evaluating the
research results. This report discusses the development process of the PSES, the ¢ f/nputer software
used by the PSES, data classification techniques, and vocabulary controls. ConSIdemtlon is also given
to the feasibility of providing (1) analytic and simulation tools in a uscr-oncnted environment, (2)
current aw.- .. notification of data entries, and (3) an adv:moed andﬁophlstlcatcd classification
scheme o - uaunving functional relationships. (192 pp.)

Rifkin, ¥K.1. Pieper, W.J.; Folley, J.D., Jr., & Valverde, H.H. Learner-centered instruction
tL.C7. the simulated maintenance task environment {SMTE): a job specific simulator. AFHRL-TR-
e - 1HIV), AD-355 142. Wright-Patterson AFB,  OH: Training Research Division, May 1969. Project
17t Contre o« AF33(615)-5161, Applied Science Associates, Inc. NTIS. The purpose of the

Sin.. - Muntenance Task Environment (SMTE) is to provide a means for training and job
perfonance testing of the flight line weapon u;_@pl systems mechanic/technician for the F-111A

aircraft (AFSC 322X1R). The SMTE provides practice in flight line equipment checkout, trouble-
shooting, and removal and replacement of line réplaceable units in the resident training school or in
the field. Also, it/is used in conjunction with a performance test designed to measure the technician’s
ability to perform his job. The SMTE provides a high fidelity simulation of those characteristics of

7 "
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- the task environment which the technician will encounter in the field while performing his job. 1t

14

15

. 16

17

““popular reason for joining the Air Force. (10 pp{

provides a capability for insertion of malfunctions and production of the appropriate out-of-tolerance
display of fault indication. Failed units can be located, removed and replaced with performance
requirements similar to those in the actual aircraft. The fact that the task has been broken down into
part-tasks and that part-task training devices have been developed, permits the simultaneous training
and testing of several individuals on different aspects of the job. The SMTE has an on-line event
recording capability which makes a permanent record of control activations and the s2quence of the
actions. Because of the simulator’s relatively low cost, it may be used frequently by students without
incurring high replacement costs in the event of damage to components. It is easily repaired and does
not require highly trained personnel to support it. (51 pp.)

Potempa, K.W. A catalog of human-factors techniques for testing new systems. AFHRL-TR-
68-15, AD-854 482. Wright-Patterson AFB, OH: Training Research Division, February 1969. Project
1710. NTIS. This report contains 16 human-factors testing techniques contributed by a number of
Air Force and contractor personnel. While limited in riumber, it covers a broad segment of the
human-factors testing spectrum. For example, the techniques-presented range from those used during
the design and fabrication through those used in field and operational system testing. This catalog was

developed as a prototype to deternine its usefulness to human-factors personnel as a reference source
for human-factors testing devices and techniques, If this prototvpe finds acceptance, 2 more

SULINg LS uvwv P raiii,

comprehensive catalog may be deve]oped The comprehensive catalog would serve two purposes.
First, it would present information about techniques that have not previously ‘been published.
Second, it would present in one source most of the techniques currently being used in human-factors
testing. (96 pp.) :

Kincaid, P.J. A fuactional model of memory based on physiological-and verbal leaming data.
AFHRL-TR-68-16, AD-694 078. Wright-Patterson AFB, OH: Training Research Division, April 1969.
Project 7907. NTIS. This report presents a functional model of memory based on verbal leaming and
physiological data. These diverse empirical data are used to describe several basic mechanisms of
memory including: (a) separate mechanisms for short-term memory and for long-term memory; (b)
the initiation of long-term memory by short-term mefmory; (c) the properties of short-term memory
including autonomous decay, distortion by interference, and a limited capacity; (d) the propertics of
long-term memory including a consolidation process dependent upon ribonucleic acid (RNA) and
enzymes, and a very large capacity; (e) the functional grouping of items in long-term memory;and 4))
consolidated (long-term) memories that are reactivated, being brought back intg short-term memory.
Tiflie courses of these events are described. The ultinat: %eneiits of a detailed knowledge of the
mechanisms of memory is to help us to better undeisiund h-'w humans leam. This report describes
how mnemonic techniques work and presents suggemo .5 rbout how to improve memory training.

(40 pp.) ¥
" Technical report numbers 68-17 through 68-100 were not assigned.

Mullins, C.J., Massey, L.H., & Riederich, L.D. Reasons for Air Force enlistment. AFHRL-TR-
68-101, AD-678 527. Lackland AFB, TX: Personnel Research Division, July 1968. Project 7719.
NTIS. Tle Air Force Questionnaire was administered to four groups of basic airmen under different
testing conditions to determine whether or not a questionnaire under consideration would elicit frank
and honest responses. In so far as can be determined, the enlistees are giving their real reasons for
enlisting in the Air Force. Analysis of r<sponses shows educatlonal opportunitics to be the most

Traweek, J.H., & Morsh, J.E. Occupatlonal survey of the jet engine mechanic career ficld

432X0. AFHRL-TR-68-102(1, 11, I1I), AD-705 171. Lackland AFB, TX: Personnel Research Division,
July 1968. Project 7734. NTIS. A job inventory covering four specialties in the Jet Engine Mechanic
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Career Ladder, and consisting of 35‘4‘fasks grouped under 16 duty categories was administered to
1691 airmen in 15 major air commands. Incumbents of all skill levels completed a background
information section and rated .on a 7-point scale the relative time spent on tasks. The airmen also
indicated on a 7-point scale training required to do the tasks performed. Job descriptions are
presented for 14 groups selected according to background information vaiiables. Included are four
specialty groups, and 0 groups with differing lengths of military service. Duty and task descriptions
are presented for the Jet Engine Mechanic Career Ladder total sample, for nine job type clu-ters, and
for 32 significant job typesidentified by the avtomated job clustering program.

A group overlap matrix shows the similarity of groups in terms of time spent on t.sks.
Summary tables indicate the percentage of members jn each group who perform each t:sl.. Group -
difference descriptions are given for selected groups. Distributions of background variables for the
total sample, for the four specialty groups, and for nine job clusters are also shown. A tabie indicating
how much training is required to perforn a task is reported. Responses to items in the background
information section are presented for every case in the survey. The inventory of duties and tasks used
in the survey is included at the end of this report.

Miller, R.E. Predicting first year achicvement of Air Force Academy cadets, class of 1968,
AFHRL-TR-68-103, AD-679 988. Lackland AFB, TX: Personnel Research Division, July 1968.
Project 7717. NTIS. Candidates for admission to the Air Force Academy are required te demc nstrate
their qualifications on a battery of selection tests. Successful candidates, upon ad.nt ‘ion to the
Acadenty are administered a battery of experimental tests as part of a prograin for the development
of officer selection and classification instruments. The experimental tests are not used in making
decisions affecting cadets, but both the selection and experimental batteries are vah.nted against
criteria which become available at the end of the fourth class (freshman) year. The criteriz used for
the validation study in the class of 1968 were the Academic Standard Score, Military Ratuig, Extra-
curricular Activitics Standard Score, Composite Standard Score, and Early Motivational Elirain stion.
Sclection tests common to the classes of 1967 and 1968 tended on the whole to be slightly les, valid
in the class of 1968. However, the nonacademic selection tests were somewhat more valid in the class
¥ 1968 as predictors of the Military Rating. ANl criteria were validly predicted by one or more of the
experimental tests, but no set of experimental tests was found contributed uniquely and validly to
prediction of the Academic Standard Score or Extracurricular Activities Standard Score in the
cortext of the selection tests, The highest multiple correlations with these criteria were .60 and 41,
respectively. Sets of experimental tests were found which contributed uniquely and validiy to
prediction of the Military Rating and Early Motivational Elimination in the context of the selection
tests, Tne highest multiple correlations with these criteria were .54 and .25, respectively. The
Composite Standard Score, because of its high correlation with the Academic Standard Score, was
not used in any multiple regression analysis. The best predictor of this criterion was the Academic
Compaosite, composed of selection tests, 1ts validity was .51, (14 pp.)

Miller, R.LE. Development of officer selection and elassification tests—1968. AFHRL-TR-
68-104, AD-679 989. Lackland AFB, TX: Personnel Research Division, July 1968, Project 7717.
NTIS. In accordance with the nornul two-year replacement cycle, new forms of the Air Foree Officer

Oualitying Test (AFOOT) and the AFROTC Pre-curoflment Test (PET) were constructed for

implementation in Viscal Year 1968, Both tests are designated by their fiscal year of implementation,
ALOOT-08 dosely resembles the previous form in type of content, organization, and norming
stratepy, 1t yields Pilot, Navigator-Technical, Officer Quality, Verbal, and Quantitative composite
scores, Standardization was accomplished with reference to the Project TALENT battery in o way
which permits relating AFOOT scores to performance of Air Force Academy candidates and 121h
prade males, A new Teature of AFOOT-68 is the provision of separate norms for AFROTC and other
nse. These nonms take into account the effects of differences in level o) formal edacation at the time
af testing in various comniissioning, programs, Differences in educational level are also provided forin
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the norms of PET-68. To facilitate test administration, this test is considerabiy shorter than the
previous form but otherwise resembles it. PET-68 yields a total score based on verbal and quantitative
items. It is intended as a screening device for AFROTC candidates. (14 pp.)

Lanc'aster.‘W.A.. & Morsh;, J.E. Occupational surv., of the outside wire and antenna mainte-
nance career field 361X0. AFHRL-TR-68-105(1, II), AD-705 172, Lackland AFB, TX: Personnel
Research Division, August 1968. Project 7734. NTIS. A jct 1.+ .ory covering four specialties in the
Outside Wire and Antenna Installation and Maintenance Cai - adder, and consisting of 367 tasks
grouped under 15 duty categories, was adninistered to 630 airmen in 8 major air commands.
Incumbents of all skill levels completed a background information section and rated on a 7-point
scale the relative time spent on tasks. The airmen also indicated on a 7-point scale how important
they considered the tasks performed, whether extremely important or extremely unimportant. Job
descriptions are prgsented for 20 groups selected according to background information variables.
Included are 4 specialty groups and 5 groups with differing lengths of military service. Duty and task
descriptions are presented for the Outside Wire and Antenna Installation and Maintenance Ladder

total sample, for 3 job type \.lustcrs and for 17 sngmﬁcantjob types identified by the automated job
clustering program.

A gioup overlap mz'r . shows the similarity of groups in terms of time spent on tasks.
Summmary tables indicate the pereentage of members in cach group who perform each task. Group
difference descriptions are given for selected groups. Distribution of background variables for the
total sample, for the four specialty groups, and for 20 other groups reported is also shown. In’
Appendix 1 responses fo items in the background information section are presented for every case in
the survey. The inventoty of duties and tasks used in the survey is included in Appendix 2.

Valentine, L.D., Jr. Relationship between Airman Qualifying Examination and Armed Forces
Ludlifying Test norms. AFHRL-TR-68.106, AD-678 528. Lackland AFB, TX: Personnel Research
Division, July 1968. Project 7717. NTIS. Reclationships between Armed Forces Qualifying Test
(AFQT) norms and Airman Qualifying Examination (AQE) norms were examined. While the norms
are not in perfect agreement, the data suggest that they du not vary from each other to any sizable
extent. Estimates (through Project TALENT data) of AFQT performance of 15-year-olds,
I8-year-olds, and 12th graders were exantued, and implications for military test norms were
discussed. (7 pp.)

Gregg, G. The cffect of maturation and educational experience on Air Force Officer Qualifying
Test scores. AFHRL-[R-64-107, AD-687 089. Lackland AFB, TX: Personnel Research Division, July
1968. Project 7717. NTIS. It is known that maturation and education have an elevating effect on
AFOQT scores. Since the AFOQT is administered at different educational levels for the several
commissioning prograns, differences which are largely spurious exist between the programs with
respect to their score distributions. To evaluate the ¢xtent of differences produced by matutation and
cducation, the AFOQT was administered experimentally to 415 AFROTC cadets in 32 institutions
near the end of their senior year. Scores were compared with those obtained for the same group when
they were tested as freshmen or sophomores for selection by the AFROTC program, For the
experimental group as a whole, the Officer Quality score showed an increase of approximately 30
percentile points over the national rnean for AFROTC applicants, The increase was greatest for cadets
in rated categories (Catcgory IP and IN) and in the scientific-technical category (Category 11). Because
ol statistical artifacts, the increase was greater for those whose Initlal scores were tow than for those
whose initial scores were high. The increase in Pilot scores for the total group was about 20 percentile
puoints, with the greatest increase (30 to 50 points) oceurring in the categories which received light
plane training as part of the AFROTC curricolum. The increase in Navigator/Technical scores
amounted to abont 6 points for the total group, but it approached 30 points (;or Category 11 cadets
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whose initial scores were below the 75th percentile. Category 11 cadets had initial scores about 30
points higher than cadets in nonscientific progrars (Category 1), and this differerice persisted in the
final testing. Data supported the additional finding that the known stable rank-ordering of
institutions with respect to AFOQT scores of freshmen and sophomores applies also to AFOQT
scores of seniors. The data also permitted determination of test-retest reliabilities and intercor-
relations of AFOQT scores. (12 pp.)

Wiley, L.N., & Cagwin, L.P. Comparing prediction of job performance ratings from tmit‘ra!in:gs
for aircraft mechanics and administrative airmen. AFHRL-TR-68-108, AD-691 003. Lackland AFB,
TX: Personnel Research Division, October 1968. Project 7734. NTIS. Supervisors in all commands
rated aircraft mechanics on overall job performance and on 65 work-related traits. Of 1,290 ratees,

- there were 852 who were rated by each of two supervisors, providing samples of 83 in DAFSC 43131,

418 in DAFSC 43151, 274 in DAFSC 43171, and 77 in DAFSC 43190. Trait predictions of overall
performance yielded R?s ranging from .78 to .94, and cross-validation K*s from .33 to .86. Inter-
pretations involved comparisons with previous findings obtained from ratings on adminstratiye
airmen. The analyses added confirmation in a different career ladder of most of the adminis,tratr?f'#e
ladder findings and suggested that there are some areas where the interpretationss cannot be
generalized from one work situation to another. It was concluded that any supervisor should be able
to make this type of rating if given opportunity to observe the man. Particular attention should be
given to the opportunity of supervisors to observe men. (26 pp.)

Mayo, C.C. Survey of twenty-cight Air Force career ladders with nineteen job inventories.
AFHRL-TR-68-109, AD-687 091, Lackland AFB, TX: Personnel Research Division, July 1968
Project 7734, Contract AF41(609)-3049, Lifson, Wilson, Ferguson, and Winick, Inc. NTIS. Nincteen
job inventories were constructed for survey of 28 Air Force career 1a<'-~- Background variables
designed to discriminate among subjects were included in cach inven' .y. A review of the contri-
bution of technical advisers to inventory construction showed that airmen at the superintendent and
technician levels provided the best job information. Problems arising in inventory construction are
discussed and compared with problems encountcred in previous research. Write-in information from
administrative susveys was reviewed, and significant contributions «.~re added to inventory content.
Inventory responses were keypunched and verified in preparation for computation of group job
descriptions. (29 pp.)

Vitola, B.M., & Alley, W.E. Development and standardization of Air Force composites for the
Armed Services Vocational Aptitude Battery. AFHRL-TR-68-110, AD-688 222. Lackland AFB, TX:
Personnel Research Division, September 1968. Project 7717. NTIS. This report describes the develop-
ment and standardization of Air Force composites for the Armed Seryices Vocational Aptitude
Battery (ASVAB). Characteristics of ASVAB items, subtests, and descriptive data are presented, as
well as intercorrelations among the Airman Qualifying Exarnination (AQE), Project TALENT tests,
and ASVAB varables. Correlation of the ASVAB composites with those of AQE-6b and Project
TALENT indicates a high degree of relationship. Similarly, comparison of means and standard
deviations derived from the nomming samples of AQL-66 and the ASVAB indicates little difference
between the samples. Finally, application of the Kuder-Richardson Formula 21 results in high
reliability coefficients for the ASVAB composites: General Al .86, Administrative Al .91, Mechanical
AT .84, and Electronics Al .91, Beciause of the ligh relationships between the aptitude composites of
the ASVAB und the AQL, the AQE distributional data currently in use in selective secruiting, pro-
grams and in the high scool testing program are considered to be valid and generalizable to Air Force
aptitude indexes derived from the ASVAB. (14 pp.)

Mulling, CJ., Kecth, J.B., & Ricderich, L.D. Sclection of foreign students for tmining in the

United States Air Force. AFIIRL-TR-68-111. AD-683 725, Lackland AFB, TX: Personnel Research
Division, November 1968, Project 7719, NTIS. A group of tests has been used to predict succeess in
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pilot and technical training for greu;.. « 7 feieign nationals trained in the United States. In addition to
previous flying expericnce two types of tests were tried: paper-and-pencil and performance tests,
hopefully of low cultural loading. For those going into pilot training without previous pilot experi-
ence, one pérformance test, rudder cont-ol, gave the highest prediction, with one of the paper-and-
pencil tests adding significantly. For te~hnical training, five paper-and-pencil tests showed low but
significant prediction.

It is noted that three of the paper-and-pencil tests, used alone, are significantly valid for pilot
training and can make considerable improvement in pilot trainee selection procedures. (17 pp.)

Valentine, L.D., Jr., Vitcla, B.M., & Guinn, N. Revision and standardization of the radio
operator composite. AFHRL-TR-68-112, AD-688 223. Lackland AFB, TX: Personnel Research
Divisian, October 1968. Project 7717. NTIS. The Radio Operator Aptitude Index is used to select
non-prior-service  personnel for the Communications Operations (29) career field. This report -
describes a revised Radio Operator Composite which appears to predict success in technical school as
well as the previous form. Scoring and processing procedures are explained in detail so that this
technical report may also serve as a scoring manual tor test administrators. The revised method of
conmputation will result in a reduction of testing, scoring, and proccssmg man-hours. Technical data
relevant to the revision are presented in the appendix. (10 pp.)

Sturiale, G. The officer effectiveness report as a performance measure: a research review.
AFHRL-TR-68-113, AD-691 002. Lacklzind AFB, TX: Personnel Research Division, December 1968.
Project 7719. NTIS. This report reviews a decade of research' concerned with the Air Force Officer
Effectiveness Report. One major group of studies concerns the OER used as a performance measure
for personnel management purposes. This group includes analyses of relationships between officer
effectiveness ratings and such situational and demoy »hic factors as AFSC, grade, command, and
cducation. The second_area of research includes s .es desipned to determine the relationships
between certain variables and officer performance where the OER has been used as a critcrion
measure for this performance. These investigations are concerned for the most part with measurement
and improvement of officer selection devices and training programs. An attempt was made to
examine critically the resulte obtained and arrive at whatever empirical and interpretive
generalizations such a diversity of data permits. (20 pp.)

Tupes, E.C., & Dietedy, D.L. Adjusted OFR scores with inflation effects removed.
AFHRL-TR-68-114, AD-688 §37. Lackland AFB, TX: Personnel Research Division, November 1968,
Project 7719. NTIS. A mcthod was developed to remove the cffects of inflation and form changes
from numerically coded OER overall ratings. Application of the technique permits more accurate

~comparisons of officer effectiveness between groups and across time. Some .such comparisons arc

illustrated using data obtained from the Project M file of officers on active duty at the end of 1967,
The feasibility of the adjusted OER technique is demonstrated in these comparisons between various
subgroups of the total officer population. (12 pp.)

Vitola, B.M. Development and standardization of the Airman Classification Test—1968.
AFHRL-TR-68:115, AD-687 090, Lackland AFB, TX: Personnel Rescarch Division, September 1968,
Project 7717. NTIS. The Airman Classification Test is used by the United States Air Force for all
airman classification programs except selective enlistment. It yiclds four aptitude indexes comnparable
to those of the Airman Qualifying Examination: Mechanical, Administrative, General, and Electron-
icss the ACT-0R is more similar to the AQL than the 1964 form, The ACT-68 iy be scored by hand
or by machine. Modification and simplification of the scoring system should result in increased case
of administration and cconomy when the test is scored in the ficld. (6 pp.)
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Dieterly, D.L. Simplified approach to a manpow ; management model. AHRL-TR-68- 116
AD-688 538. Lackland AFB, TX: Personnel Rescarch Division, December 1968. Project 7719. NTIS.
A manpower management model was designed to reflect four factors of concern to personnel
managers: procurement, training, reassignment, and retention. Within the framework of this model,
seven basic indexes were developed to yield simple, reliable descriptive data by which a manpower

* structure can be assessed at given points in time. These indexes permit evaluation of the consequénces

of past policics and anticipation of needs for future policy change. By means of the simple ratio
indcxcs, specific manpower problem areas can be identified, and force strer gth can be compared
across seven dimensions (loss, retention, gain, flow, transfer, utilization, and stability) and at various
Jevels within an organization. (12 pp.)

Kaplan M.N., Madden, H.L., & Tupes, E.C. Estimates of OER distributions b~ Air Force
officers.” AFHRL-TR-68-117, AD-691 004. Lackland AFB, TX: Fersonnel Research Division,
December 1968. Project 7719. NTIS. When officers in grades Second Licutenant through Colonel
were asked to estimate percentages of officers represented in each of the ten rating boxes of the
overall evaluation on tllc Officer Effectiveness Report (OER), accuracy of estimation of actual OER
distributions varied as a function of () the grade of the ratcr, () the grade being cstimated, (c)
interaction between rater’s grade and the grade being estimated, and (d) other characteristics of rater,
particularly duty assignment. Although most office:s appeared to be aware of inflation ir. OERs, the
extent of this problem was not fully rcalized. (22 pp.)

Tupes, E.C., Dieterly, .L., Fortuna, A.L., & Madden, H.L. Development of a data bas: for an
AFROTC management control system. AFHRL-TR 68-118, AD-68% 539. Lackland AFB, TX:
Personnel Research Division. Jec mber 1968. Project 7719. MTIS. Tl « report describes the origin
and rationale of the concept of an AFROTC Management Contiol Systen, and the development of a
data base upon which such a system must depend. A detailed list and descriptions of all varubies in
the data base are included. Some example distributions are included to iftustrate the type and
magnitude of differcnces existing between the varicus AFKOTC detachments. 1t is concluded that
substantial improvements in the costeffectiveness of the AFROTC program are possible through the
use of the AFROTC Management Control System but that the interrelationships between the various
factors entering into such a system are so complex that the use of an electronic computer in the data
analyses is a necessity. (22 pp.) :

Tupes, E.C., & Madden, H.L. Prediction of officer performance and retention from selected
characteristics of the college attended. AFHRL-TR-68-119, AD-688 540. Lackland AFB, TX:
Personnel Research Division, December 1968, Project 7719. NTIS. This report describes andlyses of
relationships between military performance and retention rates of officers entering active duty from
cach of 172 AFROTC detachments during the period 1958-62 and characteristics of the colleges and
universitics at which the detachments are located, The analyses indicate that the differences between
AFROTC detachmients are primarily due to differences in the student bodies of the colleges and to a
preat extent are beyond the control of the Professors of Air Science or their staffs. It appears, then,
that retention rates of AFROTC graduates can be increased by differential assignmient of quotas to
AFROTC detachmients or by disestablishnient of certain detachinents, Implications of the study for
the Officer Training School Recruiting and Selection systems are discussed. (12 pp.)

Phalen, W.J, Occupational survey of the inventory management and materiel facilities carcer
ladders 645X0/647X0, AFHRIL-TR-68-120, AD-705 173, Lackland AFB, TX: Personnel Research
Division, December 1968 Project 7734, NTIS. A job inventory covering cight specialties in the
Inventory Management and Materiel Facilities Career Ladders, and consisting of 291 tasks grouped
under 15 duty catepories, was administered to 1790 airmen in 16 tayor air commands, Incumbents of
all skill levels completed o background infonmation section and rated on a 7-point scale relative time
spent on tasks. The airmen also indicated on a 7-point scale how much training emiphasis shoubd be
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given to the tasks performed. Job deseriptions are presented for 10 “‘special” groups selected
according to background information variables. Included are four DAFSC groups and one total

'6ample group for each career ladder. Duty and Task descriptions are presented for the total Inventory

Management and Materiel Facilities sample, tor 10 major job-ty pe clusters, for 7 job-type subclusters,
and for 83 significant job types identificd by the automated job clustering program,

A group overlap matrix shows the similarity of groups in terms of time spent on tasks, Group
summary tables indicate the perceniuge of members in cach group who perform each task. Group
difference descriptions are given for DAFSC and career ladder groups. Distributions of background
variablgs for the total sample. 1he 10 major job-type clusters, and the.¥ job-type subclusters are also
shown, Also included are distrirutions of background variables for the 2 career ladders and 8
specialty groups. Re-: onses to it -ns in the vackground information section are presented for every
case in the survey. | w2 complete irventory of duties and tasss used in the survey is also included.

Mead, D.F. Occupational survey of the intelligence operations (204X0) and photo interpreta-
tion (206X0) career ladders. AFHRL-TR-68-121(1, II), AD-692 530 and AD-692 531. Lackland AFB,
TX: Personnel Research Division, December 1968. Project 7734, NTIS. A job inventory covering the
Intetligence Operations and Photo Interpretation Career Ladders, and consisting of 356 tasks grouped
under 15 duty categories, was administered to 1,627 airmen in 15 major air commands. Incumbents
of all skill levels completed a background information section, indicated each task performed in their
present job and rated on a 7-point scule the relative time spent on those tasks performed. The airmen
also indicated on a 7-point scale tie scurce of training for each task performed. Job descriptions are
presented for 8 specialty groups, or fae Intelligence Operations and Photo Interpretation Career
Ladders total samples, the combineu thtal sample, five major job clusters, and for 64 snyuﬁcmtjob
types identificd by the automated j()b lustering progrum,

Group overlap matrices show t! ¢ similarity of groups in"terms of time spent on tasks. Summary
tables indicate the percentage of mgmbers in cach group who perform cach task. Group difference
deseriptions are given for sclected groups. Dist-ibution of back ground variables for the total sumples.
DAFSC groups, major clusters and }()b types are also shown. The inventory of duties and tasks used in
the survey is included in the appendix,

Morsh, J.E,, Ailkcn-Cudc‘ P.B., & Boyce, 5.B. Occupational survey of the weapon controf
systems career ladder 322XX, AFHRL-TR-68-122 (1, H), A)>-705 174. Lackland AFB, TX: Personnel
Research Division, December 1967, Project 7734, NTIS. A job inventory covering four specialties and
their shredouts in the Weapon Control Systems Carcer Ladder (AFSC 322X1), and consisting of 572
tasks under 16 duty categories, was administered to 1319 airmen in 10 major air commands.
Incumbents of all skill levels complered a background information section and rated on a 7-point
scale relative time spent on tasks. The airmen also indicated on & 7-point scale how they leamed to do
the tasks performed, whether from school training or work experichee, Job descriptions were
computed for 45 groups selected according to background variables: however, of these only the 19
AESC job descriptions are presented in this report. Job descriptions are also presented for the
Weapon Control Systems Career Ladder total sample, 5 job type clusters, and 33 significant job types
identified by the automated job clustering program.

A group overdup matrix shows the similarity of groups in terms of time spent on tasks,
Summary tables indicate the percentage of members in cach group who perform each task. Group
difference deseriptions are given for selected piirs of specialties. Distributions of backpround variables
for the totai sample, job type clusters, job types, and fer the DAFSC groups are also shown. An
analysis of ‘the ratings for the ‘method of training is presented for the four DAFSC groups and three
shredont proups,
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McClure, G.E. Job-associated problems encountered by airmen in Southeast Asia as reported by
retumees. AFHRL—TR-68-123 AD-689 750. Lackland AFB, TX: Personnel Research Division,
December 1968. Project 7734, Contract AF41609-68- C-0034, Data Dynamics, Incorporated. NTIS.
This report documents a survey of United States Air Force personnel concerning their jobs in
Vietnam and Thailand. The report describes the preparation of updated Air Force Job Inventories,
selection of the study population, conduct of a mail survey, and personal interviews with coni-

_ missioned officers and airmen. Primary purposes of the mail survey were to identify tasks in

Southeast Asia jobs in which airmen experienced dlfﬁculty and to identify individuals for later
personal interview.

Interviews were conducted to probe deeper into matters mentioned by respondents in the mail
survey, to compare jobs in Southeast Asia with the same jobs elsewhere in the Air Force, 10 ascertain
difficulties in reaching or maintaining proficiency, and to detennine the extent to which the existing
Air Force system prepares airmen for jobs in Vietnam and Thailand.

The study population was comprised of airmen in 40 different career spcclamcs and a sampling
of commissioned officers who supervised airmen in one or more of the same fields. Mail survey results
included responses from 4,119 airmen and 689 commissioned officers. The personal interview sample
consisted of 654 airmen and 127 commissioned officers.

Analysis of both mail and interview responses indicated that the job tasks in the 40 specialties
in this study arc. essentially the same in Southeast Asia as they are elsewheie in the Air Force.

" Respondents reported a need for more training on only a relatively small number of tasks in cach

specialty. Most job-related difficultics were reported as bcmg caused by factors other than alack of
proficiency of airmen. (28 pp)

Bardow, E. Abstracts of personnel research reports: VIII. 1954-1968.  AFHRL-TR-68-124,
AD-695 483. Lackland A7B, TX: Personnel Research Division, December 1968. Projects 6755, 7717,
7719. 7734. NTIS. This volume includes abstracts of the 444 technical reports issued by the
Personnel Research Division and its antecedent organizations from January 1954 through December
1968. They cover studies in ‘selection, classification, and utilization of Air Force personnel;
systematizing information flow in support of personnel planning; methods of describing, evaluating,
and structuring Air Force jobs: :i,nd development of procedures for improving the quality of Air Force
personnel. (160 pp.)

Fligor, P.D. Study of data sources and processing for radar land mass simulation. AFHRL-TR-
69-1, AD-692 122. Wright-Patterson AFB, OH: Training Research Division, June 1969. Project 6114,
Contract F33615-68-C-1300, Technology Incorporated. NTIS. To generate input data with a 50-foot
resolution and fifteen shades of gray for advan:ed high-resolution digital radar simulators, this
research examined and detined data sources and processing techniques., Limited to the Continental
United States and to unclassificd information, the data sources included all known aerial mapping
imagery and topographic maps. All existing image processing techniques and devices were examined to
define their operating principles. This review led to the conclusion that adequate geometric infor-
mation for radar simulation data could be extracted from the"Cuitrent data sources and that existing
processing ¢.pabilitics could be conthined into a feasible automatic system. In related work, non-
parametric three-dimensional resections were calculated on a digital computer, and mathematical
concepts were developed to give a computer system the capability of interpreting the physical
characteristics in photos by using cues as done by a trained photo interpreter. Recommendations
include examination of real imagery in statistically significant quantities to establish the probabilities
of encountering given shape, size, and naterials of objects in the real world; fabrication of a bread-
hoard system to prove the operating concepts of a proposed image reader; examination of the
communication between a computer’s central. processor and the reader device to optimize parallel
processing for logical inference decision making, and after the verification of new concepts, the
initiation of a design effort 1o culininate in an automatic processing system. (78 pp.)
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Horton, J.A., Emerick, R.M., & Mount, J.E. Research in the development and application of
nonglass optical infinity Jispizy techniques for visual simulation. AFHRL-TR-69-2, AD-639 651.
Wright-Patterson AFB, On: Training Research Division, July 1969. Project 6114, Contract
F33615-67-C-1531, Goodvea- Aerospac: Corp. NTIS, Infinity displays possess many desirable
properties that enhance the training value of aircraft flight simulators. In the past, little has been done
to apply reflecting infinity display techniques to the problem of wide-angle visual simulation. This is
primarily because glass mi,rors werc necessary to obtain the needed optical quality. These miriors
were heavy, fragile, expensive, and took a long time to manufacture. Additional support structures
and control systems required by glass mirrors only added to the wost and complexity. Objectives of
the nonglass infinity display research program were to study wide-angle display system concepts,
develop high-quality non-glass mirrors and fabrication techniques, build a prototype display system,
and define cathode ray tube charocteristics needed for the display. A prototype unit using nonglass
mirrors was fabricated having a 120-degree horizontal field ofyiéw and a 45 degree verticat field. (61
pPp-)

Herzberg, F.L, Winslow, E.K., & Majesty, M.S. Motivational engincering for pilot training.
AFHRL-TR-69-3, AD-702 123. Wright-Patterson AFB, OH: Training Research Division, October
1969. Project 1710, Contract F33615-68-C-1535, Case Western Reserve University. NTIS. This study
was an investigation of student pilot motivation for, and attitudes toward, the Air Training Com-
mand’s Undergraduate Pilot Training (UPT) program. The motivation-hygiene approach was used 1o
systematically identify the motivational factors operating in the UPT program. This approach has
been used extensively in industry and with success in a non-training military situation. This was the
first time that the motivation-hygiene approach was, used to investigate motivation in a trainee
population. The purposes of the study were: (1) to chlpluy motivation-hygiene theory and critical
incident interview methodology for investigation of” motivation in a military training situation,
specitically, Undergraduate Pilot Training; (2) to*compure the findings from the undergraduate Pilot
Trainee sample with another Air Force sample and samples from industrial organizations. .Once the
motivational factors operating in the UPT program have been determined, the information can be
used to design a “motivationally engineered” training program. Motivational engineering in UPT has
the potential not only for improving student pilot performance, but also for reducing student pilot
attrition.  An Air Force  documentary film, SPR-6.70, entitled Motivational Engineering for Under-
graduate Pilot Training, summarizes the findings of this study. (43 pp.)

Picper, W.J., Folley, J.D., Jr., & Valverde, H.H. Learner-centered instruction (LCI): description
of the job performance test. AFIIRL-TR-69-4 V), AD-692 125. Wright-Patterson AFB, OH: Training
Rescarch Division, June 1969. Projects 1710, 686F, Contract AF33/615/05161, Applicd Science
Associates, Ine, NTIS. A description s presented of the development of a job performance test for
the Leamer-Centered ' Instiuction (LCT)y weapon Control Systems Mechanie/Technician, Air Foree
Specialty Code (AFSC) 322XIR comrse which was condueted ot Lowry Air Force Base, Colorado,
from August through December 1968, The performance test was administered 1o the LCI experi-

mental course subjects as well as the control course subjects upon graduation. The test will also be

administered 1o these subjeets in a field follow-up evaluation at Nellis AI'B, Nevada, five imonths after
graduation. The test items are, for the most part, based on tasks derived from the behavioral
deseription of the actoal job, The test contains three major parts: (1) Operational Checkout, (2)
Troubleshooting, and (3) Ausiliary Task Performance. Most of the Test items are performed on the
Simulated Mamtenance Task Environment (SMTE), a simulator used for F-11TA Bight line electron-

fes maintenance testing and training. The actual job performatee test is not included -in this

deseriptive report, however, sample items are presented, Since paper-and-pencil tests, in general,
measire knowledpe abeat the trainee’s job rather than the ability of the traince to perform required
Job behaviors, it is concluded that perfornunee tests should be used 1o evaluate desired job teriinal
behaviors of training, programs, (13 pp.)e~
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Snyder, M.T,, Kincaid, J.P., & Potempa, K.W. Proceedings of the Human Factors Testing Con-
ference, 1—2 October 1968. AFHRL-TR-69-6, AD-866 485. Wright-Patterson’ AFB, OH: Training
Research Division, October 1969. Project 1710. NTIS. On 1-2 October 1968, a conferznce on
human factors testing was held to discuss the problems, techniques, and methods associated with this
field. Representatives from the Air Force, Army, Navy, NASA, and private industry discussed mutual
arcas of interest. The 20 presentations dealt with the following five aspects of human factors testing:
(1) the history, (2) descriptions of several testing programs, (3) models useful in structuring testing,
(8) devicas and techniques used, and (5) management problems and procedures. An interpretation
and summary of the conference discussion and papers are also included in this report. (302 pp.)

Connclly, EM., Schuler, A.R., & Knoop, P.A. Study of adaptive mathematical models for
deriving automated pilot performance measurement techniques: model development. AFHRL-TR-
69-7(1). AD-704 597. Wright-Patterson AFB, OH: Training Research Division, October 1969. Project
6114, Contract F33615-68-C-1278, Mclpar, An American — Standard Company. NTIS. This report
documents research on a new approach to deriving human performance measures and criteria for use
in automatically evaluating trainee performance. The ultimate application of the rescarch is to
provide methods for automatically measuring pilot performance in a flight simulator or from
recorded in-flight data. An efficient method of representing performance data within a computer is

.described. A system of adaptwc mathematical and computer models is developed to examine

representative performance data corrcspondmg to known skill-levels and to independently develop a
unique method of performance evaluation., Three typcs of models are developed, each of which is
designed to derive and use (in an addptlve\pcrformdncc evaluation scheme) unique types of per-
formance measurcs: (1) State-transfer measures, which are based on overall trends of the
performarce; (2) Absolute measures, which are based on a comparison of actual performance with
some reference or standard; and (3) Relative measures, which are based on relations among various
performance variables. A preliminary demonstration and an evaluation of the systemn are made, using
a simulated aireraft landing model program to provide hypothetical test data. (296 pp.) \

Connelly, E.M., Schuler, A.R., & Knoop, P.A. Study of adaptive mathematical models for
deriving automated pilot performance measurement techniques: appendices. AFHRL-TR-69-7(il),
AD-704 115. Wright-Patterson AFB, OH: Training Rescarch Division, October 1969, Project 6114,
Contract F33615-68-C-1278, Melpar, An American — Standard Company NTIS. This report
documents research on a new approach to deriving human performanee measures and criteria for use
in automatically evaluating traince pcrfor'mnu: The ultimate dpphcatxon of the research is to
provide methods for automatically measuring pilot performance in a flight simulator or from
recorded in-flight data. An efficient method of representing performance data within a computer is
described. A system of adaptive mathematical and computer models is developed to examine
representative performance data corresponding to known skill-levels and to independently develop a

- unique method of performance evaluation. Three types of models are developed, each oi which is

designed to derive and use (in an adaptive performance evaluation scheme) unique types of per-
formance measures: (1) State-transfer measures, which are based on overall trends of the per-
formance: (2) Absolute measures, which are based on a comparison of actual performance with some
reference or standard; and (3) Relative measures, which are based on relations among various
performance variables. A preliminary demonstration and an evaluation of the system are made, using
a simulated sircraft landing model program to provice hypothetical test data. (514 pp.) "

Williams, R ‘1., Talbert, G.E., Cochran, T.C., Jr., & Pottcr, K.W. Overall application of
computer technology to the educatici and research progams of Air University. AFHRL-TR-69-8,
AD-703 730. Wright-Pattcison AFB, OH: Training Research Division, December 1969. Project 686F,
Contract F33615-68-C-1048, System Development Corp. NTIS. The determination of the overall
application of ‘computer technology to the education and rescarch activitics of Air University was
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- undertaken'by the study team. This problem requited that the need for computer assistance through-

out the University be assessed. Further, it required the need for computer assistance to be translated
into a set of adequate system requirements. Twenty-five units of Air University were identified for
individual in-depth study. Upon completion of euch study, a document was prepared, reviewed,
revised and published. This activity constituted Phase 1 of the study. The information thus collected
provided the data required for analysis. The analysis, performed within Phase I, indicated the set of
functional education snd research activities which were amenable to and would benefit most from the
epplication of computer assistance. Further analysis identified the computer-based functional
capabililic's‘ required. The conclusion derived from this analysis activity is that Air University should
start action to prv.~-we an on-line interactive time-shared primary mission computer system which is
capable of background production with batch processing availability. This Technical Report details
the findings of the entire study. Recommendations regarding the system components — equipment,
software and personnel arc enumerated. Suggest:d system configuration options are identified,.of
which each is capable of providing the required application of computer technology to the education
and research activities of Air University. (186 pp.)

" Weed, H.R., Smith, M.L., & Frasher, R.D. Educationa program for scientists and engincers at
Wright-Patterson Air Force Basc. AFHRL-TR-69-9, AD-702 867. Wright-Patterson AFB, OH:
Training Research Division, January 1970, Project 686F, Contract F33615-68-C-1056, The Ohio
State University Research Fourdation. NTIS. This contract, a pilot study of Project Innovate Task C,
calls for development of prograns to upa:te Air Force scientists, engineers, senior technicians, and
managers of science and engineering, both military and civilian, who v-ork in research and develop-
ment at Wright-Patterson Air Force Base. The programs shall provide current knowledge and
information to professional employees to help them stay abreast of rapidly advancing technology in
their own and related specialties. Phase 1 reports identification of needs and available training
programs. Needs in continuing education were assessed from: (1) existing personnel and training
records, (2) questionnaries distributed to all appropriate personnel at WPAFB, (3) personal interviews
with five percent of engineers and scientists, and (4) group interviews with management personnel of
all Tauboratories and divisions. While present level of participation in educational and training programs
is sizable, there is a clear necd for greatly expanded educational programs. The nature of these needs
and suggested methods for meeting them at WPAFB is described. The Phase 1 lists recommendations
for educational programs to meet the continting cducation needs at Wright-Patterson Air Force Base
and suggests the administrative organization for implementing these programs. (178 Pp-) .

A’Hearn, F., Danpicl, J.N., Jr., Enright, C.S., Giggey, F.W., Torr, D.V., & Zappala, A.G. The
system life cycle: a defense weapon system scenario simulation model, AFHRL-TR-69-10, AD-878
577. Wright-Patterson AFB, OH: Training Research Division, April 1969. Project 686F, Contract
F33615.68-C-1079, Peat, Marwick, Livingston & Co., and Sterling Institute. NTIS. In order to
provide a learning aid with which stv-%nts in the Defense Weapon Systein Management Center could
gain-experience in a wide variety of decisions in various interrelated functional areas throughout a
weapon system life cycle, a simulation model was formulated. This simulation consists of a life cycle

" seenario for a fictitious “Congueror™ surface to surface missile systemn, with manual and computer

assisted student exercises at 35 critical decision points. These excreises cover the full range of
functional areds and program phasing, and are keyed to material and decision techniques covered in
conceurrent classroom instruction. The student receives a *“school solution,”™ in ferms of the next
increment of the scenario, at the conclusion of cach exerdise. The scenario and exercise outlines have
been completed. Recommendations for the preparation of detailed supporting material for cach
exercise and certain unique software are, included so that the simulation may be used in thie training
of weapon system managers. (167 pp.)
/
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Hill, J.W., Gardiner, K.W., & Bliss, J.C. Design study of a tactile cuing system for pili)t training.
AFHRL-TR-69:12, AD-697 991. Wright-Patterson AFR, OH: Training Research Division, August
1969. Project 1710, Contract F33615-68-C-1435, Stanford Research Imstitute. NTIS. Several
vibrator, air jet, and moving-button tactile stimulator-units were evaluated as cuing aids for pilot
training in a manual tracking task, The best units, as determined by minimum mean square error and
best operator describing function were built into a ﬂlght simulator. These units were furtlier
evaluated for their ability to help pilots control the trainer in some flight-simulation tracking tasks
such as altitude holdinig and ILS landing. A onec-dimensional tactile cuing system was d :signed using
information obtained from these experiments. The cuing system, which consisted of «wo vibrators
attached to the arms indicating heading error in cxcess of five degrees, was tested in a controlled
experiment wich-four pilots having less than 200 hours of flight time. The two pilots.using the cuing

“system leamed significantly faster than the two pilots not using the system. This increased leamning

. rate, however, was only seen when the pilots were engaged in side sasks such as problem solving and

51

52

53

the taking of clearances. Plans for a more complete test of this cuing system and for possible
extensions of cuing system to other aircraft variables are suggested. A selected review of the htcraturc .
and cucrent research was carried out to assess the feasibility and appiopriateness of biostimulation
and bioelectric control for pilot training and aircraft control. (122 pp.)

Horton, J.A., & Bai¢ i, J.F. Development of lightweight infinity optics display for field
evaluation. AFHRL-TR-69-  AD-696 696. Wright-Patterson Ai"8, OH. Training Research Division,
August 1969. Project 6114, Contract F33615-67-C-1985, Goodyeur Aerospace Corporation. NTIS.
Goodyear Acrospace designed, fabricated and delivered a light-vreight infinity optics display to the
Air Force for attachment to a C-130E aircraft simulator and field evaliation by local personnel.
Performance objectives were for a system providing a S4-deg by 41 -deg field of view, 12-in, exit pupil,
6 percent distortion, 800 TV lines resolution, 5-ft-L. brightness from a TV input; and ability to vary
apparent viewing range from 100 ft to infinity. All objectives except for distortion were met, The
final developed system consists of two large lightweight spherical mirrors, two large beamsplitters,
two refractive correcting lenses, and a-high-resolution high-brightness TV monitor that was specially
developed during the program to fulfill the above requirements. The system as delivered represents a

“significant advance in the state-of-the-art for lightweight, low-cost visual simulation displays. (55 pp.)

Schumacker, R.A., Brand, B., Gilliland, M.G., & Sharp, W.H. Study for applying computer-
generated images to visual simulation. AFHRL-TR-69-14, AD-700 375. Wright-Patterson AFB, OH:
Training Research Division, July 1969. Project 6114, Contract F33615-69-C-1280, General Electric
Company. NTIS. This report describes the results of a system design study for applying digital irﬁagc
generation techniques to visual simulation for pilot training. The computer generated images are to
provide out-the-window scenes for a flight simulator which is to be used for training Air Force pilots.
No existing visual system can provide all of the capabilities which are desired in a flight simulator.
Digitally generated scenes do overcome many of the shortcomings associated with more conventional
approaches but have had limited application because of the difficulty of computing enough image
detail. The ability to gencrate images of more complex and realistic environments is closely tied to
advinces in digital device technology. The study assesses the impact of recent developments in this
area on the design of an image generating system. The conceptual design of an image generator is
deseribed. The principles of operation, the system configuration and operational characteristics are
discusscd. Several key problem areas are explored in depth. Feasible methods of implementation with
presently available hardwire are examined and an estimate of the hardware complexity is given. (131
pp.)

Picper, W.J., Folley, 1.D., Jr.; & Valverde, H.H. Leamer<centered instruction (LCI): course
methodology and administration. AFHRL-TR-69-15(VI), AD-702 521. Wright-Patterson AFB, OH:
Training Rescarch Division, June 1969. Project 686F, Contract F33¢.15-67-C-1936, Applied Scicnce
Associates, Inc. NTIS. A description is presented of an experimental Learner-Centered Instniction
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course for the F-111A Weapons Control System Technician (322X1R). The course differs froijl the
conventional course as follows\ (1) content of cours¢ materials, (2) type of training aids, (3) typical
mode of instruction, (4) length of course, and (5) expegted proficiency of graduates. Several
instructional media and devices wue used, including programmed books, teaching machines, and task
simulators. The course was dmded into the following seven major blocks: introduction, checkout,
proceduralized troubleshooting, lo;,rca] troubleshooting, other topics (Boresight; Remove and
Replace). transition (from school to j()h) and whole-task practice. Each student proceeded through
the prepared instructional materials at-his own pace within each block. Air Force instructors
presented the course at Lowry Technical Training Center. Eighty students, 40 with high (80-95)
Airman Qualifying Examination (AQE) electronic scores and 40 students with medium (60-75)
scores, attended the 14-week course. The higher-aptitude students took less time to-complete the
requircd materials, made an average of 10 percent fewer errors on the end of block tests, and leamned
to complete equipment checkout in less time than the medium aptitude students, Recommendations
covering instructor orientation, training devices, method of instruction, student selection, trouble-
shooting materials, and equipment utilization are included. Evaluation of course effectnvcness
comparison wnth the conventional course is pending. (38 pp.)

Crites, C.D. Miniature event recording as a technique for personnel subsystem test and evalua. °

tion. AFHRL-TR-69:16, AD-700 100. Wright-Patterson AFB, OH: Training Research Division,
Scptember 1969, Project 1710, Contract F33615-68-C-1476, McDonnell Douglas Astronautics
Company — East. NTIS. A study was performed to develop new Personnel Subsystem Test and
Evaluation (PSTE) techniques for use during Categories I, 11 and 1l Testing of ground operator and
maintenance functions. This report describes the development, modification, and refinement of"‘p
miniature event recording system as a PSTE technique. Equipment and operational procediirss
developed for the technique were evaluated under various conditions, including Category 11 Testing at
an Air Force basc. Results showed the utility of the event recording technique for quantitative task
assessment and video tapc data reduction. Specific recominendations are given for use of this
technique from system concept through operational use. (85 pp.)

Cntes, C.D. Press camera with polaroid back technique for personnel subsystem test and evalua-
tion. AFHRL-TR-69-17, AD-700 101. Wright-Patterson AFB, OH: Training Research Division,
September 1969. Project 1710, Contract F33615-68-C-1476, McDonnell Douglas Astronantics
Company — East. NTIS. A study was performed to develop new Personnel Subsystem Test and
Evaluation (PSTE) techniques for use during Categories I, 11 and 111 Testing of ground operator and
maintenance functions. This repoi* describes the development, ‘modification, and refinement of a
press camera system as a PSTE technique. Equipment and operational procedures developed for the
technigue were evaluated under various conditions, including Category I Testing at an Air Force
base. Results showed the utility of the camera technique for human engineering and task assessment,
Specific reccommendations are given for use of this tcchmque from system conccpt through opera-
tional use. (66 pp.)

Crites, C.D. Video tape recording as a technique for personnel subsystem test and evaluation.
AFHRL-TR-69-18, AD-700 102. Wright-Pattersun AFB, OH: Training Research Division, September
1969. Project 1710, Contract F33615-68-C-1476, McDonnell Douglas Astronautics Company — East.
NTIS. A study was performed to develop new Personnel Subsystems Test and Evaluatron (PSTL:)
techniques for use during Categories I, 11, and 11 Testing of ground operator and maintcnance ty pe
functions. This report is concerned with the development, modification, and refinement of a video
tape recording system as a PSTE technique. Equipment and operational procedures developed for the
technique were evaluated under various conditions including Category 1 Testing at an Air Foree basc.
Resufts showed the utility of the video tape recording technique for design and procedures develop-
ment and training functions as well as for PSTE. Specific recommendations are given for efficient use

of this technique from system concept through operational use. (102 pp.) ‘\\
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Tupes, E.C., & Miller, R.E. Equivalence of AFOQT scores for difierent educational levels.
AFHRL-TR-69-19, AD-703 727. Lackland AFB, TX: Personnel Research Division, September 1969.
Project 7717. NTIS. 1t is known that formal education has the effect of elevating AFOQT scores. In
this study the magnitude and validity of these effects for cach composite were evaluated, taking
AFROTC and OTS applicants “as representative of two different educational levels at the time of
testing. For the Pilot composite, separate conversion tables appropriate to the two levels were
constructed by determining flying deficiency elimination rates for both groups at each Pilot
percentile and assuming that equal elimination rates represent equal aptitude. For all other
composites, scparate tables were constructed by using the Department of Defense Officer Record
Examination (DORF) as a control of academic aptitude and making equipercentile conversions from
an AFOQT distribution in the AFROTC sample to the corresponding distribution in an OTS sample
through the DORY distubutions. It was found that the increase in scores between the two educa-
tional levels is fro.n upproximately 10 to 30 percentile points for the various composites, except
where initially high scores limit the amount of increase. A third set of conversion tebles was
constructed intermediately between the AFROTC and OTS tables for use with examinees having
intermediate levels of education. The use of multiple tables imparts the.same meaning to a given
percentile value in any program, provided the proper table is used in converting the raw score. One
consequence of multiple tables is that examinees evaluated on the intermediate or OTS tables will be
disqualified for various types of training more frequently than was the case when only one set of

‘tables, corresponding to the AFROTC tables, was used. However, the aptitude levels of those who are

selected will be higher than heretofore, -and it is expected that graduation rates will reflect this
difference. The potential increase in graduation rate is estimated at 5 percent for student pilots
commissioned through OTS. (9 pp.)

Kibbee, J.M., Vickman, L., Dent, E.M., Dominguez, L.F., & Stellmach, A.T. TOP-MAN-X: a
management simulation for instruction in total p;opramming and the base engineer automated
management system (BEAMS). AFHRL-TR-69-20, AD-704 892. Wright-Patterson AFB, OH: Training
Research Division, Septem.er 1969. Project 686F, Contract F33615-68-C-1076, Technical Com-
munications, Inc. NTIS. TOP-MAN-X, a management game developed primarily for the Civil
Engineering School of the Air Force Institute of Technology at Wright-Patterson AFB, Ohio, is used
to assist in the instruction of USAF personnel in Total Programming. Total Programming is a USAF
developed set of concepts and procedures for the optimum allocation of resources to the operation
and maintenance of real property facilities on an Air Force base. TOP-MAN-X is a manual “suitcase”
management game. This report includes a short introduction to Total Programming, a discussion of
TOP-MAN-X and the various steps in its development, and concludes with some remarks on the
automation of both TOP-MAN-X and Total Programming. (47 pp.)

Highcove, J.E., Stout, R., Hoberman, M., & Stellmach. A.T. Base engineer automated manage-
ment systein (BEAMS): implementation/conversion team education. AFHRL-TR-69-21, AD-701 390.
Wright-Patterson AFB, OH: Training Rescarch Division, October 1969. Project 686F, Contract
F33615-68-C-1076, Technical Cominmunications, Inc. NTIS. This report describes the nature, purpose
and method of development of the Base Ingineer Automated Management System (BEAMS)
Implementation/Conversion (1/C) Team Education Course. It includes a short discussion of the
content, history and development of BEAMS from its inception in 1964 to its initial test at Langley
AFB in 1968. Implementation/Conversion is defined and described in terns of the responsibilities of
major air commands and bases for the creation of the initial BEAMS data bank. The concept of the
1/C teams is examined and the necessity for successful linplementation/Conversion is related to the
suceess of the entire BEAMS program. 1/C course content js contrasted with that of the regular
BEAMS courses which were subsequently taught at AFIT, with special emphasis on the structure of
course niaterials and teaching objectives. (51 pp.)
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60 Meister, D., Sullivan, D.J., Finley, D.L., & Askren, W.B. The effect of amount and timing of

human resources data on subsystem design. AFHRL-TR-69-22, AD-699 577. Wright-Patterson AFB,
OH: Training Research Division, October 1969. Project 1710, Contract F33615-68-C-1367, Bunker-
Ramo Corp. NTIS. The purpose of this study was to (1) determine whether the amount .and timing of
human resources data (HRD) influence design; (2) to investigate the effect upon desizn of differences
in type of personnel requirements. Eight engineers we - -e<uired to design the maintenance equip-
-ment for the AGM-69A, using equipment and HRD in;. : . wroduced for the actual equipment. One
group received all HRD inputs plus stringent personnel constraints at the start of design, a second
group reccived the same inputs plus “minimal” per.onnel constraints incrementally. It was found that
the amount and timing of HRD inputs do influence design when these inputs are phrased as design
requirements. The type of manpower requirement imposed also appeared to make some difference to
subjects. Skill is considered by engineers to be of greater significance to system performance than
numbers of personnel. Engineers prefer to receive their HRD inputs as early in design as possible. The
estimates’ made by engincers of personnel required to operate and maintain their systems do not
always seem to relate to their design concepts. Recommendations are made for the inclusion of
personnel requirements in Requests for Proposal and Statements of Work. The need for additional
rescarch to describe the design implications of HRD inputs is pointed out, together with the
desirability of using Air Force operational sites as a research laboratory. (144 pp.)

61 Meister, D., Sullivan, D.J., Finley, D.L., & Askren, W.B. The design engineer’s concept of the

relationship between system design characteristics and technician skill level. AFHRL-TR-69-23,

 AD-699 578. Wright-Patterson AFB, OH: Training Research Division, October 1969. Project 1710,

Contract F33615-68-C-1367, Bunker-Ramo Corp. NTIS. The purpose of this study was to investigate

the relationships between design characteristics and skill dimensions. A series of paper and pendil tests

developed to examine these relationships was administered to cight design engineers during two

four-hour sessions. Design characteristics significantly related to skill level are test points, internal

components, checkout and troubleshooting procedures, type of test cquipment required and go/no-go

displays. Individual design concepts such as component repair are also significiantly relatel to the

amount of training required. The engineer conceptualizes maintenance skill in terms of knowledge,

troubleshooting ability and flexibility. The engineer’s concept of skilt level is more performance-

oriented than that described by Air Foree Specialty Code designations. Skill level appears not tc be

related in-the engineer’s mind to years of experience. (76 pp.) .

62 Highcove, J.E., Kibbee, J.M., Stout, R., & Dominguez, L.F. Base engineer automated man age-

ment system (BEAMS): training at Sheppard Technical Training Center. AFIIRL-TR-69-24, AD-702

. 866, Wright-Patterson AFB, OH: Training Research Division, December 1969. Project 686F, Contract

¥33615-68-C-1076, Technical Communications, Inc. NTIS. Instructional materials including plans of

instruction, student workbooks, instruction guides, and simulated automated transactions were-

developed for use with hardware and software in courses of instruction designed to teach Air Force

~ personnel to operate, maintain and utilize the base engincer automated management system

(BEAMS). When ‘supported by the necessary instructionad materials for integrating \them into
organized instructional activities, simulations provide effective training systems. (52 pp.)

63 Vickman, L., Harmon, L.R., Stout, R., Dominguez, L.F., & Stellmach, A, T. Base L:ngincer
automated management system (BEAMS): education at the civil engineering school. AFHRL-TR-
69-25, AD-702 516. Wright-Patterson AFD}, Oll: Training Research Division, November 1969. l"ri;jcct
686F, Contract F33615-68-C-1076, Technical Communications, Inc. NTIS. Concurrent with ‘the
development of the Base Engineer Automated Management Systen (151-AMS), plans were developed:
for the education of Civil Engincer Management level personnel at the Air Force Institute of ¢
Technology (AFIT) in the operation and use of this new system. As anintegral part of this education, *
4 computer simulation was developéd to provide the students with hands-on training and experience
with BEAMS. The development of this sitnulation paralleled the development of BEAMS itself, and
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required modification.on several occasions as BEAMS was altered in its development. The final
version of the simulation - os based on the October 1968 version of BEAMS and in March 1969
replaced prototypes which :ud previously been in operation at AFIT. The simulation was designed to
create the conditions, atrosphere and operational situations that would be prevalent at a typical Air
Fuorce base opt rating under the BEAMS concept. it was designed to take place over 3 period of one
week and to 2ncompass anost of the activity which might reasonably be expected to occur in Civil
Engincering vrganizations at bases anywhere in the world. AFIT students were required as a part of
their simulation training to use a remote terminal keyboard/printer to perform various clerical
processes required by the simulation. The purpose of this participation was to increase their knowl-
edpz and understanding of BEAMS, and to add to their motivation and enthusiasm in the
implementation and use of the systeni. (39 pp.)

Morsh, J.E., & Nall, RW. Job survey of special operations officers and airmen. AFHRL-TR-
59-26, AD-A007 054. Lackland AFB, TX: Personnel Research Division, October 1969. Project 7734.
MTIS. At the request of the Office of the Chief of Staff, HQ USAF, this study was undertaken to
identify special operations (SO) activities performed by Air Force personnel. This information is
needsd tor management decisions related to attendance, course schedules, and content of training
courses for the USAF Special Operations School. Officer and airman job inventories were constructed
to include work tasks related to psychological operations, civic actions, counterinsurgency, and
unconventional warfare. These inventories were administered to all personnel identified by commands
as performing 8O activities. Cemplete returns were obtained from 404 officers and 189 airmen, most
of whom reported spending only part time on SO tasks. Accepting the sample as being reasonably
complete, one must coficdude thar SO is a relatively small Air Force enterprise at the present time. -
The study includes an analysis of ST jub types and ratings ot the extent of need on the job of certain
courses and educational topics related w SQ. (74 pp.)

Maye, C.C. Construction and administration of ten Air Force job inventories. AFHRL-TR-
6927, AD-700 745. Lackland AFB. TX: Personnel Research Division, October 1969. Project 7734,
Contract F41609-68-C0016, Lifson, Wilson, Ferguson, and Winick, Inc. NTIS. Ten job inventories
were constructed for survey of Il Air Force career ladders. Background variables designed to assess
task-related information were included in each inventory. A replication of a previous study of
contributions of technical advisers 1o inventory construction supported the earlier finding that airmen
at supervisory skill levels provide the best job information. Broad statements to work designed to
Jdiscriminate between job types on a more global level than task statements were included in eight job
inventories. Trial answer sheets desigied to be scored by optical scanning devices were administered
on two surveys. Inventory constructors predicted job types for all career ‘adders surveyed. Write-in
information from administrative surveys was-reviewed, and significant contributions were added to
;ob inventory content. Inventory responses were keypunched and wrfied in preparation for
el=ctronic data processing. (24 pp.) ;

Kibbee, J. M., Highcove, J.E., Harmon, L.R., Dominguez. L.F., & Stellmach, A.T. An education
and training simulation of the USAF base engineer automated management system. AFERL-TR-
69-28, AD-702 122. Wright-Patterson AFB, OH: Training Research Division, October 1969. Project
686F, Contract F33615-68-C-1076, Technical Cominunications, Inc. NTIS. As part of an oweiiii
education and training program to instruct Air Force Base Civil Engineering personnel in the concepts
and use of the Base Engineer Automated Management System (BEAMS), a simulation of the system
was developed. This simulation, designated SIMA, covers a period of one week at a hypothetical Air
Force Base, Hardnose AFB, and is intended .to give the students an understanding of, and experience
in, using BEAMS as part of their day-to-day activities at their bases. The simulation consists of a data
base for Hardnose AFB, and a series of transactions that update the data base; the sequence and
interdependency of the various transactions are described in an accemopanying seenario. Because the
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simulation was specitied tor use in a number of different courses, oriented toward both management
education and technician training, it was designed to be independent and self-contained, as wcll as
modular. It can thus be easily adapted to any of the courses. (36 pp.)

Faconti, V., Mortimer, C.P.L., & Simpson, D.W. Automated instruction and performance
monitoring in flight sirnulator training. AFHRL-TR-69-29, AD-704 120. Wright-Patterson AF B, OH:
Training Research Division, February 1970. Project 6iid, Contract F33615-69-C-1159, Singer-
General Precision Systems, Inc. NTIS. This report documents research in the area of Automated.
Instruction and Performance Monitoring. One objective of the research was to develop modular
approaches to implementing eight individual automated training capabilities in flight simulators.
Several approaches to each area are identified and briefly imvestigated. More comvlete investigation.
including programming flow diagrams and hardware and software estimates, is presented on those
approaches in cach capability area which appeared 1o be most feasible. Two integrated systems, i.c.,
systems which include all eight autonated training capabilitics, are “‘designed.” Selection of the
components for cach of the systems is made by assigning ievels of relative vomplexity to each
approach in cach arca. System one is designed by using the lowest corplexily approach in each area
while system two consists of the highest. Several methods of implementation, in relation to the
computer complex, are presented. These varied from includiag the instructional system in the basic
simulation programs to the addition of satellite cemouters to handle the instructional function.
Estimated implementation costs are given for the two systems for each selected computer configura-
tion and two display system options. (363 pp.)

Rhode, W.E., Esseff, P.J., Pusin, CJ., Quirk, F.B., & Shulik, R. Analysis and approach to the
development of an advanced multimedia instructional system. AFHRL-TR-69-30(1), AD-715 329,
Wright-Patterson  AFB, OH: Training Research Division, May 1970. Project 686F, Contract
F33615-69-C-1728, Westinghouse Learning Corp. NTIS. In order to examine the possibilities for an
advanced multimedia instructional system. this study begins with a comprehensive review and assess-
meni of current instructional media in terms of (1) a functional description, (2) instructional
flexibility, (3) support requirenents, and (4) couts. Follcwing this, a model of an individual
instructional system is developed as a basis for further analysis. Final comparisons and “trade-offs”
among the media are then made to arrive at .. recommend-d medin configuration whieh could serve as
a multimedia base for an individualized instructior.a) svstem. At this point, requirements and features
of an automated management infornation and conirol subsystem to provide necessary operational
control of the total instructional system are outlined and discussed. Finally, the main features of a
gencralized plan for the development of such a system are described. (434 pp-)

Rhode, W.E., Esseff, P.3., Pusin, C.J., Quirk, F.B., & Shulik. R. Analysis and approach to the
development of an advanced multimedia instructional system (appendix 11! — media cost data).
AFHRL-TR-69-30(11). AD-/15 330. Wright-Patterson AFB, OH: Training Research Division, May
1970. Project 686F. Contract F33615-69-C-1728, Westinghouse Leaming Corp. NTIS. In order to
examine the possibilities tor an advanced multimedia instructional system, this study begins with a
comprehensive review and assessment of current instructional media in terms of (1) a functional
description, (2) instructional flexibility, (3) support requirements, and (4) costs. Following this. a
model of an individual instructional system is developed as a basis for turther analysis. Final
comparisons and “trade-offs”™ among the media are then nmde to arrive at a recommended miedia
configuration which could serve as a multimedia base for an individualized instructional system. At
this point, requircments and features of an automated management information and control
subsystem to provide necessary operational control of the total instructional system are outlined and
diScussed. Finally, the main features of a generalis. 1 for the development of such & system are
described. (292 pp.) ' '
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Schumacher, S.P., Rudov, M.H., & Valverde, H.H. Evaluation of a low cost in-flight audio/video
recording system for pilot training. AFHRL-TR-69-31, AD-709 213. Wright-Patterson AFB, OH:
Training Research Division, January 1970. Project 686F, Contract F33615-68-C-1048, American
Institutes for Research. NTIS. This report describes a study to determine the feasibility and effective-
ness of using in-flight audio/video recording and ground playback equipment in the United States Air
Foree Undergraduate Pilot Training (UPT) P seram. 1t includes a detailed description of a low cost’
Audiv/Video Recording System (AVRS) whicn was developed for the study. Audio/Video equipment
configurations are discussed as they apply 1o training operations in the T-37 aircraft. A description is
given of the training methodology which was formulated for integrating the audio/video recordings of
student maneuvers into flight training program. Ajrborne cameras were used to view the flight
instruments and the pilot’s fooward outside scene. The operational use of the AVRS is described for
two on going classes of pilots. Each class was comprised of twa matched groups of students, one of
which was trained with AVRS (TV students), and one of which was trained in the normal manner.
The cesults in terms of Jdifferences in achievement levels and learning rates for the TV and non-TV
students are deseribed. Conclusions as to high equipment reliability and easy maintainability and the
training benefits which can be expected 1o accriie from use of the AVRS are detailed. Finally,
recommendations are presented for the improvement and implementation of’ the AVRS as an
instructional tool. (174 pp.)

Mayo, C.C. Three studies of job inventorv procedures: selecting duty categories, interviewing,
and sampling. AFHRL-TR-69-32, AD-700 746. Lackland AFB, TX: Personnel Research Division,
November 1969. Project 7734, Contract F41609-68-C-0016, Liisor, Wilson, Ferguson, and Winick,
Inc. NTIS. Three United States Air Force job inventory procedures were studied in depth:
categorizing task statements by dutics, interviewing teclnical advisers for job information. and
detecting bias in survey samples. Varations in the usual grouping of supervisory tasks were found to
be oecasionally necessary. Depending upon the carcer ladder surveyed, non-supervisory tasks are best
organized by work section. by function. or by equipment format. Criteriz are suggesied tor
deterni. g the point at which interviews become more produetive than publications research.
Interviewing is more effective when advisers are chosen according to experience, rank, kind of
organization to which assigned, and job type. An analysis of trends in ten survey samples showed tew
uncxplainabie underrepresentations. (9 pp.)

Shenk, F. Carcer indications among junior officers. AFHRL-TR-69-33, AD-703 728. Lackland
AFB. TX: Personnel Research Division, September 1969. Project 7719. NTIS. A historical study of
officer input tfrom the pringpal Air Foree commissioning programs was initiated in 1963, This study
was designed to determine the predictability of an Air Force otficer’s career decision and to evaluate
relationships between career intent and various demographic. environmental, and attitudinal factors.
Information on this group has been compiled tor the period prior to commissioning and through
three vears of active duty. A tinal analysis will be made with the ultimate criterion of “in 1s. out of
service.” This report presents a description of the study and results from a preliminary examination
ot the'data. Based on the expressed career intent. the most favorable sources for retention were found
to be OCS and OTS-AECP: otficers from both of these sources have had prior service experience. The
yearly responses to the career-intent statement indicated a decline in career intent at least through the
st few years of military servive. Job characteristic factors considered important and attainable were

also examined. Factors cons! 2ost important centered around job satistaction such as working
under competent supervise o0 g sense of accomplishiment, and having un opportunity for
advancement. I 2ast impoygt o~ were represented by such factors as carly retirement. travel, and

having o detinite work scheaaic. In general. the perceived importance of a reward or working
condition in the Air Force showed little relionship to the perceived possibility of achieving that
factor, In tace, the wreater the discrepancy between the importancee and possibility of given factors,
the more Tikely asubject was to luse an urtavorable attitude. (12 pp.)
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Hansen, O.K., Wright, W.E., & Wood, M.E. Airbomme operator target recognition training
procedures: experimental plan for visual recomnaissance study. AFHRL-TR-69-34(1), AD-873 193.
Wright-Patterson  AFB, OH: Training Research Division, May 1970. Project 665A, Contract
F33615-67-C-1945, North American Rockwell Corp. DDC. The rcsults of the first phase of the
Airborne Operator Target Recognition Training Procedures stidy are presented. The objective of this
phase has been to develop alternative training procedures for visual reconnaissanee observers and to
develop a plan for cxpcnmuml comparison and evatluation of the procedures. - Four major
interdependent analyses were condueted. One analysis provided a definition of representative aerial
observer activities collectively referred to as the criterion task. Another study was concerned with the
selection and preparation of training films. A third study area involved the development of specific
training proeedures, and the fourth study concerned the development of methods and instruments for
measurement of trainee performance. The joint output of these analyses was finally integrated into a
formal experimental design and a plan for training evaluation. The next phase of the program will
involve two. experiments, one to excrcise the plan described herein and another to evaluate a similar
set of training procedures for side looking radar (SLR) operators. (90 pp.)

Hansen, O.K. Airbome operator target recognition training procedures: visual reconnaissance
study. AFIIRL-TR-69-34(1l), AD-874 810. Wright-Patterson AFB, OH: Training Research Division,
July 1970. Project 665A, Contract F33615-67-C-1945, North American Rockwell Corp. DDC, The
results of the second phase of the "Airborne Operator Target Recognition Training Program are
presented. The purpose of this phase was to conduct an experimental evaluation of alternative
training procedures designed to develop the target recognition skills of airborne observers.

The study employed a semi-automated training system and a visual flight simulator for final test
comparisons. Experimental subjects were selected from a college student population having the
physical, biographical, and psychological characteristics of USAF flight trainecs.

Results of the study were interpreted in three contexts. One related to the formal data
interpretation. Another related to the practical problems of training military personnel in tactica)
target recognition and the third context related to training research methodology. It was concluded
that the most effective training program was the ong that included the psychophysiological vision
material in combination with the instruction on specific target signatures and narrow-ficld static
search. 1t was also concluded that new methods are needed to incorporate practical military
considerations such as training cost, personne] availability, and operational relevance into the research
decision strategy. Some of these considerations were explored and a list of practical training research
limi tations was formujated. (90 pp.)

Mayo, C.C. A method for determining job types for low aptitude airmen. AFHRL-TR-69-35,
AD-700 747. Lackland AFB, TX: Personnel Rescarch Division, November 1969, Project 7734,
Contract F41609-68-C-0016, Lifson, Wilson, Fergusen, and Winick, Inc. NTIS. An opinion survey
method for identifying low aptitude job types was developed and used in a study of 11 Air Force
career ladders. Lists of low aptitude tasks were defined by technical advisers. These tasks were then
rated on nine facters by Air Foree instructors who also described low aptitude job types and gave
their opinion conceming the possibilities for advancement and training of low aptit ' personnel. In
an evaluation of the research me thodology, strengths and weaknesses of the opin: Jrvey method
were delineated. The relative ease with which the tasks lists were constructed lent support to the
utility of the method. A limitation in the method was recognized in the inability to control for
systematic rater bias. (Y pp.) -

Morsh, J.E. Survey of Air Force officer management activities and evaluation of professional
military education requirements. AFHRL-TR-69-38, AD-705 574. Lackland AFB, TX: Personnel
Research  Division, December 1969. Project 7734. NTIS. The main purpose of the officer
management survey was to identity functions which all officers perform as distinet from work
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specific to a particular specialty and to determine the relationships ot managerial responsibility to
grade, cateer area, or other variables. A further aim was to obtain an evaluation of topics of
*pml"cssinn;d military education-requirements in terms of job performance or as contributory to an
eftective Air Force career. The world-wide survey sample consisted of 10,242 Air Foree ofticers in
grades second licutenant througl colonel. An officer management inventory was administered in 19
major commands using conventional sample survey procedures thirough the cooperation of the Data
Application Division, Data Services Center, Headguiarters USAF. In the subsequent analysis by means
of the Personnel Research Division job-clustering program, management job types were not clearly
differentiated. The extent of managerial responsibility, however, was shown to be directly related to
grade. Field-grade officers performed, on the averoge, approximately four times as maiy managerial
tasks as company-grade officers. Consolidated descriptions of management tasks performed were
published for staff, field-grade, and company-grade officers in each of nine career areas. While some
differences in emphasis were found, officers in the several carcer areas tended to allocate more or less
the same percentage of their jobs to tasks falling in each of the management categores. Group
difference deseriptions were computed to highlight some of the major career ladder managerial
differences. In evaluating 128 professional nilitary education requirements topics, officers of all
grades indicated a substantial need on the job for principles and techniques of leadership; oral and
written communication: techniques of logical and of ereative thinking: problem solving procedures:
officer ethics: discipline and .mworale: nilitary customs,. courtesies, and ceremonies; and security of
> classified military doecuments and equipment. (86 pp.)

Morsh, J.E., & Nall, R.W. Occupational survey of the electronic computer repairman career’
ladder: 305X3. AFHRL-TR-69-39(I, II), AD-720 952. Lackland AFB, TX: Personnel Research
Division, November 1969. Project 7734. NTIS. A job inventory covering four specialties in the
Electronic Computer Repairman Career Ladder, and consisting of 340 tasks grouped under 16 duty
categories. was adninistered to 1,087 airmen in 10 major commands. Incumbents of all skill levels
-completed a background information section and rated on a 7-point scale relative time spent on tasks.
The airmen also indicated on a 7-point scale the extent to which tasks were learned in technical
school as compared with on the job. Job descriptions are presented for 53 groups selected according
to background information variables. Included are 4 DAFSC groups, 6 job type clusters, 42
significant job types identified by the automated job elustering program, and the Electronic
Computer Repairman Carcer Ladder Total Sample. ‘

A group overlap matrix shows the similarity of groups in terms of time spent on tasks.
Summnuary tables indicate the percentage of members in each group who perform each task. Group
ditference descriptions are given for selceted groups. Distributions of background variables for the
total sample. clusters, job types, and for the four DAFSC groups are also shown.

Technical report numbers 69-40 through 69-100 were not assigned.

Koplyay, J.B. Ficld test of the weighted airman promotion system: phase I. analysis of the
promotion board component in the weighted factors system. AFHRL-TR-69-101, AD-689 751.
Lackland AFB, TX: Personnel Research Division, April 1969. Project 6323, NTIS. For tlie purnoses
of field testing the proposed Weighted Aimnan Promotion System, the Alaskan Air Command
supplied data on 2,835 girmen eligible for promotion to grades E<4 through E-7-in-the FY 6Y-B
promotion cycle. Data included scores on the Specialty Knowledge Test and the Promotion Firness
Examination: points credited tor time in grade, time in service, decorations. and Airman Performance
Report mean overatl evaluation: and 1D information. Cases for which test seores were unavailable
were eliminated: the finai sample consisted of 2 290 airmen, 81 percent of the original eligibles.

Average promotion board scores were coniputed by dividing each airman’s raw boara score by
the number of members on the promotion board and multiplying the quotient hy 10, Weighted
factors scores were computed by adding the tactor scores. Two such total composite scores were
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obtained: a weighted factors sgore excluding th: average board score and a weighted factors score
including the average board score. The analyses concentrated on the comparisons of these two total
composite scores. The hypoihesis tested was that in:lusion of the board score component in the
weighted factors composite score does not have an effect on the ranking of the airmen. Ranks.on the
composite total scores with and without the board score were analyzed for strength of relationship.
Average board scores were analyzed for differences in scoring across Air Force Bases and by different
size board panels.

The following results were obtained: (a) There were significant differences in average board
score means between Elmendorf and Eielson AFlis for grade E-3 personnel. (b) There were significant
differences in average board score means between 3-member and 5-member board panels. (c) There
was a very high, near perfect relationship between weighted factors composites excluding and
including the board score component. (d) Rankings of individuals on the weighted factors com nosite -
were essentially unaffected by inclusion of the promotion board score.

Since inclusion of a board score component had a negligible effect on the ranking by compcsite
total score, and since means of board scores differed between bases and between boards with
different panel sizes, it was concluded that including a board score factor merely inserted a
non-visible component which would obscure explanations for non-promotion. (13 pp.)

Koplyay, J.B. Field tast of the weighted airman promotion system: phase H. validation of the
system for grades E-4 through E-7. AFHRL-TR-69-102, AD-697 798. Lackland AF B, TX: Personnel
Research Division, May 1969. Project 6323. NTIS. A weighted factors promotion system .was
field-tested and validated using data from the FY 69-B promotion cycle of the Alaskan Air

‘Command. The final sample included 2,290 promotion-eligible airmen in grades E-3 through E-6. The

weighted factors composite score excluding a promotion board component gave airmen the same
relative rank within selected Air Force Specialtics as did the promotion board evaluations under the
present operational system. Overlaps between the tyo ranks imply promotion of the same individuals
by both -systems. However, inconsistencies~ard unexplainable discrepancies in the ranking by
promotion board scores were found in some few instances. It was concluded that, within the
specialties analyzed, practically all the individuals promoted by the board system would also have
been promoted under the weighted factors system. If it can be assumed that the sample was
representative of the Air Force-wide population of promotion-eligible airmen in grades E-3 through
E-6, then it can be further assumed that the weighted factors system provides a valid airman
promotion system in which the selection criteria are visible and equitable. (11 pp.)

Miller, R.E. Interpretation and utilization of scores on the Air Force Officer Qualifying Test.
AFHRL-TR-69-103, AD-691 001. Lackland AFB, TX: Personnel Research Division, May 1969.
Project 7717. NTIS. This report summarizes a large body of data relevant to the proper interpretation
and use of aptitude scores on the Air Force Officer Qualifying Test. Included are descriptions of the
AFOQT testing program and the general characteristics of the test itself. Technical cuncepts are
introduced by a brief explanation-to assist users of AFOQT scores who are not test specialists.
Technical data include an extensive sampling of validation studies covering prediction of success in
pilot training, navigator training, techr:.cal trair. 1g, and academic courses. Relationships to other well
kriown tests and the Air Force structure of career areas and utilization.fields are indicated. Several
types of reliability data are presented, together with intercorrelations of the aptitude composites both
with and without the elevating effects of overlapping subtests. The Air Force percentile scoring
system is discussed in relation to the normal probability curve and the stanine scale. Score
distributions are provided for officers, candidates for programs leading to a commission, basic airmen,
and 12th grade males. Procedures used in standardizing new forms of the AFOQT through the Project
TALENT aptitude composites are described, including operations which 1naintain relationships with
Air Force Academy candidate:, and the TALENT national sample. Effects of applying minimum
qualifying scores and adjustmerts for level of formal ¢ducation at the time of testing are explained.

(29 pp.)
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Ratliff; F.R., Shore, C.W., Chiorini, J.R., & Curran, C.R. Inflight performance differences of
pilot and navigator F-4 second-seat crewmembers: a limited Southeast Asia combat evaluatior.
AFHRL-TR-69-104. AD-705 '140. iackland AFB, TX: Personnel Research Division, July 1969,
Project 62.3. NTIS. A task inventory was administered to F-4 crewmembers following each of a
serics of combat missions. The inventory was one of several data collection instruments developed as
part of Project Combat Team to gather behavioral data designed to relate the differences in training
of pilots and navigators to operational performance. The traditional task inventory technique was
modified in the following manner: (a) the checklist contained only 30 tasks; (b) the tasks were
presented in chronological order; (¢} a background information section was inciuded to identify
important mission variables; and (d) the task invr -tory was repeatedly administered to all test
subjects, once after each mission. Frequency of task performance, average time spent, group overlap,
and hierarchical grouping analyses were made. A longitudinal analysis of average time spent was also

" performed. Data from other instruments developed as part of Project Combat Team relevant to the

circumstances in which the second-seat crewmembers handled the flight controls were also presented.
Several conglusions were drawn on the basis of these data: (a) reliable and valid aircrew performance
data can be gathered in the combat setting using a task inventory; (b) traditional task inventories can
be modified to provide measures of the effects of training differences on combat performance; (c)
pilot and navigator second-seaters apparently were similar in the performance of second-seat duties,
and their aeronautical rating had little effect on the performance of their aircraft commanders; and
(d) data from several types of instruments covering different aspects of job performance can be
integrated to provide data to management for use in operational manning decisions and evaluation of
training programs. (27 pp.)

Morsh, J.E., & Nall, R.W. Occupational survey of the helicopter mechanic career ladder 431X0.
AFHRL-TR-69-105(1, 1), AD-689 180 and AD-689 181. Lackland AFB, TX: Personnel Research

-Division, March 1969. Project 7734. NTIS. A job inventory covering four specialties and related

shredouts in the Helicopter Mechanic Career Ladder and consisting of 368 tasks grouped under 14
duty categories, was administered to 913 airmen in 13 major air commands. Incumbents of all skill
levels completed a background infomm?’lon section and rated on a 7-point scale relative time spent on

. tasks. The airmen also indicated on a 7-point scale amount of work experience on each task compared

with other tasks performed. Job de-criptions are presented for 37 groups. Included are 10 DAFSC
groups, 6 job type clusters, 20 si;ificant job types identified by the automated job clustering
program, and the Helicopter Mechanic Career Ladder total sample. .

-

A group overlap matrix shows the similarity of groups in.terms of time spent on tasks.
Summary tables indicate the percentage of members in each group who perform each task. Group
difference descriptions are given for selected groups. Distributions of background variables for the
total sample and for the DAFSC groups are also shown.

Garza, A.T. Occupational survey of the radiology career ladder 963X0. AFHRL-TR-69-106,
AD-705 176. Lackland AFB, TX: Personnel Research Division, March 1969. Project 7734. NTIS. A
job inventory covering four specialties in the Radiology Career Ladder, and consisting of 369 tasks
grouped under 15 duty categories, was administered to 576 airmen in 16 major air commands.
Incumbents of all skill levels completed a background information section and the relative time spent
on tasks rated on a 7-point scale. The airmen also indicated on a 7-point scale the source of training
for each task performed. Job descriptions derived by electronic computer are presented for four
specialty groups, four job-type clusters, eleven significant job types, and for the total sample of the
Radiology Career Ladder. Narrative summaries are presented for the clusters a_nd job ty pes identified
by the automated job-clustering program.
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Two group overlap matrices show..the similarity of groups in terms of time spent on tasks.
Summary tables indicate the percentage of members in cach group who perform each task, Group
difference descriptions are given for selected groups. Distributions of background variables for the
total sample, four specialty groups, clusters and job types are also shown.

The considerable amount of homogencity of the work performed by the members of the
Radiology Career Ladder would appear to minimize. the traiting and assignment problems which
affect the more heterogencous career ladders. All of the members in this ladder perform a large body
of common work ‘activities; the differences are primarily those which are the result of specialized job
functions.

Pieper, W.J., Swezey, R.W., & Valverde, H H. Leamer-centered instruction (LCI): evaluation of

the LCL. approach. AFHRL-TR-70-1(VII), AD-713 111. Wright-Patterson AFB, OH: Training
Research Division, February 1970. Project 686F, Contract F33615-68-C-1692, Applied Science
Associates, Inc. NTIS. The evaluation of the Leamer Centered Instruction (LCI) approach to training
was conducted by comparing the LCl F-111A Weapons Control System Mechanic/Technician course
with the conventional Air Force course (ABR 32231R) for the same Air Force Specialty Code
(AFSC) 32231R on the following dimensions: (1) job performance of course graduates, (2) man-hour
and dollar costs of the two courses, and(3) student acceptability and instructor problems for the LCI
course. Measures of job performance included a job performance test, an Air Force practical test, the
supervisors’ ratings, and a substitute job knowledge test. The graduates were measured both at
end-of-course and again after five months in the field at field followup. The high aptitude LCI
trainees’ job performancy=was superior to the high aptitude conventional course trainees. Costs in
erms of man-hours~and dollaxg for the LCI course were substantially lower than those for the
conventional course. The LCI course was about equally acceptable to the high and medium aptitude
trainees but some of the instructors had misgivings about the ‘LCl approach. This report includes
implications of integrating LCI courses into the Air Force training environment. (147 pp.)

Koplyay, J.B. Extension of the weighted airman promotion system to grades E-8 and E-9.
AFHRL-TR-70-2, AD-703. 687. Lackland AFB, TX: Personnel Research Division, January 1970.
Project 6323. NTIS. The Weighted Airman Promotion System (WAPS), a system designed and
implemented for E<4 through E-7 promotions, was considered for application at the E-8 and E-9
levels. A sample of 1,388 cases was selected from among airmen eligible for promotion to E-8 in the
FY 1969 promotion cycle; four career fields in each of four selector aptitude-areas were represented.
Weighted factors composite scores, including United Stutes Air Force Supervisory Examination,

Time-in-Grade, Time-in-Service, Decoration, and Airman Performance Report scores, were computed .-~

for all cases in the sample. These composite scores were computed both with and without .a
Promotion Board score. The derived scores were then rank-ordered to determine the accuracy, with
which the~composite scores predicted the actual promotion ..utcomes. Although there was some
overlap between the predicted and actual promotions, the predictions were not\‘pmcigc"‘é'nou@ to
encourage operational use of the system with the weights as established in the WAPS. In a series of
regression analyses, optimal weights were computed for the same factors. Agsin, however, the
predicted promotions did not correspond sufficiently with the actual promotions to demonstrate
feasibility of the system. Further, there was evidence that differential promotion policies were
operating in the promotion decisions across career fields. It was conql_,ud'éd, therefore, that a weighted
factors promotion system appropriate ‘for use at the .E-8 and E-9 levels must include as yet
urtidentified variables and possibly different equations for various career fields. (12 pp.)

Grunzke, M.E., Guinn, N., & Stauffer, G.F. Comparative performance of new ability airmen.
AFHRL-TR-704, AD-705 §75. Lackland AFB, TX: Personnel Research Division, January 1970.
Project 7719. NTIS. The military accessions program “Project 16:0,000,” established in 1966, has as
one of its goals enlistment in the military serviccv"s of a yearly minimum of 100,000 men who have
previously been declared ineligible for military’ scfvicc because of failure to meet required mental or,

/
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in some cases, physical standards. This study was conducted to evaluate the progress of these marginal
ability personuel who enlisted in the United States Air Force. Data were collected on their
performance in training and during assignment to jobs throughout the Air Force. The analysis
revealed that their adaptability to the Air Force and job performance was at a lower level than that

of the control subjects. (21 pp.)

Valverde, H.H., & Roberts, R.E. A responder for use in programmed {ectures. AFHRL-TR-70-5,
AD-708 504. Wright-Patterson AFB, OH: Training Research Division, May 1970. Project 1710. NTIS.
This report describes the student responder and presents information as to how the device may be
used to obtain student responses during programmed instruction lectures. In Air Force flying and
technical training programs, the device can be especially useful in lecture/slide presentations designed
to teach need-to-know information. Unlike any other responders, this device can be used in a dimly
lit or darkened classroom during slide presentation; when multiple-choice questions are projected on
the sereen, the student responses are illuminated and thus can be seen clearly by the instructor. The
parts required to build the resporder are identified and the prices of the parts listed, and a
step-by-step procedure for constructing the device is presented. (12 pp.)

Potempa, K.W., Talcott, D.R., Loy, S.L., & Schwartz, N, Videotape as a tool for improving
human factors test and evaluation activities. AFHRL-TR-70-6, AD-708 505. Wright-Patterson AFB,

OH: Training Research Division, May 1970. Project 1124. NTIS. Analysis of the literature has

indicated that fairly unsophistfcated methods are generally used to collect human factors test and

~ evaluation data in the field. The most commonly used methods being direct observation, interview,

and questionnaires. One technique which is being looked at to expand our capabilities is video tape
recordings. The use of this technique to collect data on both maintenance and aircrew performance
is being examined. The videotape equipment being used to study aircrew performance was custom
made in order to fit the unique requirements of flight environment. The utility of this system for
collecting human factors test data is currently being evaluated in the F4E Category Il test program at
Edwards AFB. The data obtained irom the videotapes on pilot activity is being compared with that
obtained from pilot interviews in terms of accuracy of information, kinds of information each
method is best suited to provide, and the number and kinds of human factors decisions which each
technique best facilitates. In addition, methods of integrating the use of both methods in field tests
are’ being studied. The TV equipment used in collecting maintenance data consisted of standard
commercial items but a number Of packaging innovations were made to increase their portability.
This study, which also used the F-4E as a test bed, pointed up many of the advantages and limitations
of videotape as a data collection tool. (12 pp.)

Taylor, J.N., & Valentine, D.E. Graduate education of Air Force line officers. AFHRL-TR-70-7,

AD-707 510. Lackland AFB, TX: Personnel Research Division, January 1970. Project 6323. NTIS.
This study was undertaken to provide a quantitative description of the graduate degree holders

within the Air Force line officer force. Line officers holding graduate degrees who were.on active
duty between 1961 and 1968 comprised the research population. The basic data source was the

" Uniform Officer Record and the UOR Reformat, a historical research file maintained by the

Per;onnel Research Division. Records of officers on active duty as of 30J 1968 were examined to

determine how and when they obtained their degrees and the academic specialties and degree levels

involved. The population was also examinecj at different points in time during the period 1961

through 1967 to determine distributions and growth rates among the various duty occupational

groups. Retention rates for line officers with graduate degrees were obtained and compared with

retention rates for all line officers during the period 1961 through 1967. Information reflecting the

distribntion © nk of the graduate degree holders in the line officer force for the years 1961 and
ded. (21 pp.)
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Askren, W.B., & Valentine, R.I. Value of job experiencc to teaching effectiveness of technical
training instructors. AFHRL-TR-70-8, AD-709 876. Wright-Patterson AFB, OH: Training Rescarch
Division, June 1970. Project 1710. NTIS. Air Force Technical training instructors with and without
field job cxperienée were compared regarding teaching effectiveness. Effectivencss was measured by
student grades, student written critiques, and supervisor ratings. Results indicate no significant
difference between instructors on student overall course grades and critiques. However, an interaction
effect exists between typ. of instructor and phase of coursc Supervisors rate jobexperienced
instructors higher. (14 pp.) ~

Shore, C.W., Curran, C.R., Ratliff, R.G., & Chiorini, J.R. Proficieh‘cy differences of pilot and
navigator F-4 second-seat crewmembers: a Southeast Asia evaluation. AFHRL-TR-70-9, AD-709 728.

" Lackland AFB, TX: Personnel Research Division, April 1970. Project 6323. NTIS.. A proficiency
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rating form was administered to F<4 crewmembers following each of a series of ¢ombat rrumons The
rating form was one of several data collection instruments developed as part of Project Combat- Tcam
to gather behavioral data designed to relate the differences in the training of pilots and nzmgators to
operational performance. The rating categories were designed to measure. proficiency in ten
second-seater functions and three general characteristics related to second-seater proficiency. Using an
11-point rating scale, aircraft commanders compared their second-seat. crewmember with
second-seaters of equal combat experience. Differences between pilot and navigator second-seaters on
each ratin. category were tested by a multiple linear regression analysis. Data from other instruments
relevant to evaluation of mission success were also presented. Several conclusions were drawn on the
basis of these data: (a) It is possible to obtain reliable, valid proficiency data in a combat
environment. (b) Proficiency ratings can be used to measure the pcrformanoe differences between
two groups in an operational setting. (¢) By the 30th mission neither group of second-seaters
demonstrated a general superiority in performance over the other. (leferenoes between pilots and
navigators early in their combat experience were sharply reduced. by i\ssion segment 26 to 30,
except in performance of the task Understanding Radio Communications.) (d\) The early proficiency
differences between pilot and navigator second- seaters appeared to be a\function of training
differences. Therefore, it may be possible to reduce or eliminate these ‘differences through
modifications in crew training programs. (¢) During the first 30 combat missions, pﬂ\ots flew on more
missions rated as completely successful than did nawgators Although the differences'were small, they
were statistically significant. (19 pp.) . \

Hoggatt, RS., & Hazel, J.T. Reliability of individual versus group job p}y\ ratings.
AFHRL-TR-70-10, AD-708 724. Lackland AFB, TX: Personnel Research Division, May 1970 Project
7734. NTIS. This study investigated two approam hes for obtaining job ratings in order to detcrmme
which procedure provided the most stable ratings, given a constant number of raters. Specifically;: it
compared reliability estimates determmed by averaging across individually obtained job ratings and\

rchabnhty estimates based on consensus ratings from interacting panels. To investigate reliability of N

job Tatings obtained from individuals and from groups or panels of raters, 450 basic airmen rated 100
brief job descriptions under three conditions; (a) individually, (5) in a 3-man panel, and (c) in a 5-man
pancl. Analyses revealed that estimates of mean reliability were larg.,r for individually obtained
ratings than.for 3-man or S-man pancl ratings. There was also a trend ior mean rating time to increase
with an_increase in panel size. Present findings tend to support the procedure of averaging across
individual ratings, rather than the use of ratings from panels, in order to obtain more stable esults. In
terms of reliability, time required, and number of raters, the individual approach appears more
economical and efficient than the board or panel procedure. (18 pp.)

Phalen, W.J. Occupational survey of the data systems career field (68XX0). AFHRL-TR-70-11,
AD-706 112. Lackland AFB, TX: Personnel Research Division, May 1970. Project 7734. NTIS. Ajob
inventory covering 15 specialties in the Data Systems career field, and consisting of 511 tasks grouped
under . 14 duty categories, was administered to 4865 airmen in 19 major air commands, from which
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4762 usable cases were obtained. A subsample of 1622 cases was selected for processing by the
automated job clustering program, and an additional 229 cases from the Data Services {681X0) carcer
ladder were added to this subsample and the automated job clustering reperformed. Incumbents of all
skill levels completed a background information section and rated on-a 7-point scale relative tirme
spent on tasks. The airmen also indicated on a 7-point scale how they received their training in the
tasks performed. Job descriptions are presented for 20 “special™ groups selected according to
background information variables. Included are the DAFSC and total sample groups for each career
fadder. Duty and task descriptions are presented for the total Data Systems (68XX0) subsample of

1622 cases, for 7 major job-type clusters, for 9 job-type subclusters, and for 58 significant job types
identified by the automated job clustering program.

A group overlap matrix shows the similarity of groups in terms of time spent on tasks. Group
summary tables indicate the percentage of members in cach group who perform each task. Group
difference descriptions are given for various pairs of DAFSC groups. Distributions of background
variables for the total subsample of 1622 cases, the 7 major job-type clusters, and the 9 job-type
subclusters are also- shown. Also included are distributions of background variables for the 15
specialty groups and the total group surveyed (N = 4762). Responses to items in the background
information section are presented for every case in the survey. The complete inventory of duties and
tasks used in the survey is also includcd.‘i

Fligor, P.D. Analysis of data density and storage requirements for high resolution radar
simulation systers design. AFHRL-TR-70-12, AD-711 385. Wright-Patterson AFB, OH: Training
Research Division, June 1970. Project 6114, Contract F33615-69-C-1363, Technology Incorporated.
NTIS. The s"ﬁftM—thc-art was sampled to determine whether modern, commercially available
computers with mass data storage units offered the potential for simulation of the performance of
high-resolution radar systems. This effort was primarily concerned with the data storage for urban
areas since such arcas would place the severest burden upon the digital storage and computation
systent. Selected areas of New York City and San Francisco were analyzed from aerial photographs,
and 74,000 dimensional readings were taken to form the basis for the conclusions given in this report.
The analysis of results based upon extrapolations indicated the feasibility of system simulation from
the standpoint: of data stmagc and access time of modern computers. (131 pp.)

Valverde, H.H. Innovations in Air Force technical and flying training. AFHRL-TR-70-13,
AD-707 511. Wright-Patterson AFB, OH: Training Research Division, June 1970. Project 1710. NTIS.
Two innovations in technical and flying trammg arc described. The first is an application of the
systems approach to electronics maintenance training. The systems approach resulted in a
fourteen-week course. The conventional course required twenty-four weeks. Graduates of the two
courses were compared on various criteria. The systems approach seems to produce a graduate who is
better able to perform the operational job; however, they are less proficient on standardized tests of
electronics proficiency. The second effort pertains to the development and evaluation of audio/video
recordings in undergraduate pilot training. Equipment mounted in the aircraft produced audio/video
recordings that were of substantial help to the students when viewed after flight. (28 pp.)

Huff, K.H., & Smith, E.A. Reliability, baselinc data, and instrugtions for the automated

i"}eadabiliry index. AFHRL-TR-70-14, AD-729 -209. Lowry AFB, CO: Technical Training Division,

October 1970. Project 1121. NTIS. The present study was designed to compare the reliability of the
Fog Count with that of the Automated Readability Index (ARI), to establish baseline ARI data on
Career Development Courses (CDCs), and to provide a set of general instructions for the use of the
ARIL Thirty college students were used to collect the Fog Count reliability data. They tabulated a
Fog Count for one CDC and retumed two weeks later to retabulate the same material to establish
test-retest reliability. For the ARI, a typist was employed to tabulate the reliability data and baseline
indices on 20 CDCs. A second typist provided data for computation of test-retest reliability for the
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AR, both between and within typists. The results indicated that the Fog Count was very unreliable;
coefficients ranged from .49 to .56. Reliability coefficients for the ARI, on the other hand, ranged
from 98 to .99+, It was concluded that the ARI offers an extremely reliable and precise tool for
establishing the readability of materials. Another advantage of the ARI is reflected in its ease and

rapidity of data collection. Baseline ARI scores are reported for 20 CDCs. An appendix containing

general instruction for use of the ARl is also included. (9 pp.)

Guinn, N., Tupes, E.C., & Alley, W.E. Demographic differences in aptitude test performance.
AFHRL-TR-70-15, AD-710 618. Lackland AFB, TX: Personnel Research Division, May 1970. Project
7719. NTIS. The joint and independent relationships between aptitude test performance and certain
demographic-cultura! variables were investigated as well as the relationship between these variables
and the aptitude test factor content. Five test batteries were administered to groups of approximately
1,900 subjects each. Multiple linear regression analyses indicated that there were significant
interaction effects for six of the selected tests. The relationship between the cultural. variables
combined and each aptitude test was significant for all tests. Significant net relationships of race,
cducational level, and geographical area were found with a majority of tests although wide differences
were found among aptitude tests in their sensitivity to demographic-cultural influences. With regard
to factor content, race appeared to be related to tests in most factor areas, with its highest
relationship in the mechanical area. Education had the highest relationships with verbal, numerical,
and reasoning factors and the lowest relationships with the mechanical area. No discernible trend with
regard to factor content was noted for geographical area. (23 pp.) -

Sellman, W.S. Effectiveness of experimental training materials \(or low ability airmen.
AFHRL-TR-70-16, AD-717 712. Lowry AFB, CO: Technical Training Division, June 1970. Project
1121. NTIS. The present study was designed to determine if modifying career development course
(CDC) format throught the simplification of the written materials, the mclusxon of more illustrations,
and the addition of audio supplementation could improve the CDC as a tralnmg device designed to
teach basic job information, especially to airmen possessing minimum vérbal sl;iils. High, middle, and
low aptitude personnel studied three versions of the CDC for the 57130, Eire Protection, career
ladder. In brief, the versions included a conventional CDC, a less verbal CDC with more pictorial
materials, and a less verbal CDC with more pictorial materials accompamed by a tape recording of
information complementary to that contained in the written text of the CDC. Data were collected on
leaming performance, reading speeds, and attitudes toward the CDCs. The analyses revealed that
the modified CDC with the audio supplementation produced significantly increased learning scores.
High and middle aptitude groups cons:stently outperformed the low aptitude groups across all CDCs.

- (19 pp.)
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Burkett, J.R., & Huff, K.H. Survey of Vietnamese air technical training in United States Air
Force technical schools. AFHRL-TR-70-17, AD-883 296. Luwry AFB, CO: Technical Training
Division, June 1970. Project 1121. DDC. The major objectivc of this study was to provide an
overview of current practices and problems in training Vietnamese Air Force pesonnel in a variety of
technical specialties. Observation of VNAF classes and interviews with VNAF students and their
USAF instructors were conducted at four CONUS Air Training Command technical training centers.
It was found that demonstration-performance instruction coupled with “hands-on” practice training
aids were most effective with VNAF students. Willingness to ask and respond to questions in class was
dependent upon hGw, well the students knew their instructor and their facility with the English
language. English comprchcnsnon, especially in understanding technical terms, was found to be a

“significant and widespread problem. Study discussion groups outside of class among the students were

found to be important and effective in anchoring concepts presented in class. Implications and
recommendations for further research and development include the conduct of followup studies of
in-country VNAF technical training, development and evaluation of specially adapted methods of
instruction for use with VNAF trainees, and application of peer instruction techniques to VNAF
technical training on an experimental basis. (18 pp.)
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_control system. AFHRL-TR-70-18, AD-709 729. Lackl

Tupes, E.C., & Madden, H.L. The 1969 updating of the data file for the AFROTC management

Ld AFB, TX: Personnel Research Division,
June 1970. Project 7719. NTIS. This report describes the background and rationale of an AFROTC
Management Control System and the expansion and updating through 1969 of the data base upon
which a system must depend. A detailed list and description of 40 detachment effectiveness criteria is
presented, with distribution data for 25 criterion variables. Effectiveness criterion scores for selected
detachments are described, as are mnhty control tables developed to indicate the relative
effectiveness of each detachment on each criterion. Also desgnbed is an effectiveness criterion
prediction which makes available predicted scores for more than 800 colleges not presently in the
AFROTC program. Examples are shown to demonstrate the usefulness of the system in the
pre-evaluation of management decisions. (19 pp.) /

Smith, E.A., & Caudill, P.P. Sclection of rear projection screens for leaming carrels.
AFHRL-TR-70-19, AD-717 713. Lowry AFB, CO: Technical Training Division, June 1970. Project
1121. NTIS. The selection of a rear projection screen for a learning carrel should take into account
the viewing angle involved. In some carrels, the screens are utilized pnmanly to present information. .
In such cases, the viewer can be seated directly in front of the screen, i e on the normal axis. In cases
where the screen will be‘viewed only from a very restricted range, a hlghly ‘directional screen may be
employed. Since such a screen disperses light only to a small area (rest_n_cted exit pupil), the light is
highly concentrated. A relatively small output is required. This condition is usually favordble in terms
of operational economics, reliability, heat generation, noise level, and maintainability. In a very real
sense, the level of illumination is controlled by the position of the viewer; he moves to obtain the best
image. In other carrels, the leaming situation requires that the viewer be mobile, that he move from
place to place to perform tasks or complete activities. In such cases, it cannot be assumed that the

“student will view the screen from the most advantageous position in terms of the image; rather, the

position will be dictated by the leaming task. To facilitate the matching of a requirement with a
screen, 21 commercially available screens were evaluated using a goniophotometer. These data are
presented in normalized fashion, allowing the user to compare screens in terms of distribution of
light. Relative normal axis readings are also presented, as are the 50 percent and 25 percent angles,
i.e., the angles at which light falls off to 50 percent and 25 percent. The 25 percent angle is probably

_the maximum usable for good viewing. (26 pp.)

Meister, D., Finley, D.L., & Thompson, E.A. Relationship between system design, technician
training and maintenance job perforinance on two autopilot subsystems. AFHRL-TR-70-20, AD-739
591. Wright-Patterson AFB, OH: Advanced Systems Division, September 1971. Project 1124,
Contract F33615-69-C-1320, Bunker-Ramo Corp. NTIS. The purpose of the study was to investigate
the relationship between system design and training variables and performance of technicians. Over a
five month period technicians at two SAC bases were observed in troubleshooting the MG-1 and
A42G autopilots. Following each maintenance incident the technician was interviewed. At the
conclusion of the study maintenance supervisors ranked and rated all technicians in terms of skill
level. Data collectors also rated the major design characteristics of the equipments maintained. These
ratings were correlated with indices of technician performance and subjected to multiple regression
analysis. Those factors contributing a significant amount to performance were extracted. A subjective
repoft test battery was also developed to-determine whether subiccts could predict their own
performance. Four general factors were found to be primarily responsible for maintenance
performance: (1) accessibility to and within the equipment; (2) diagnostic information supplied by
prime and test equipment, T.O.'s and checklists; (3) equipment structure; (4) general technician
capability for handling test equipment. A residual experience factor was relatively unimportant. (157
pp-)

Miller, R.E. Develop::ont and standardization of the Air Force Officer Qualifying Test Form K.
AFHRL-TR-70-21, AD-710 602. Lackland AFB, TX: Personnel Research Division, June 1970.
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Project 7717. NTIS. In accordance with the nurmal biennial replacement cycle, a new form of the Air
Force Officer Qualifying Test (AFOQT) was constructed and standardized for implemientation in
Fiscal Year 1970. This form is designated Form K. It closely resembles its predecessor in type of
content, organization, and norming strategy. It yields Pilot, Navigator-Technical, Oiticer Quality,
Verbal, and Quantitative compezite scores. Standardization involved utilization of the Project
TALENT battery in a way which permits relating AFOQT scores to performance of Air Force
Academy candidates and 12th grade males in the original Project TALENT national survey. AFOQT
Form K extends the practice initiated with AFOQT-68 by which conversion tables are adjusted for
the effects ot formal education on raw scores. The Form K scoring manual contains three sets of
conversion tables corresponding to less than two years of college, two or more -years but not
graduation, and graduation from college at the time of testing. Corrections were made in the
adjustment of the Pilot composite for cducational effects on the basis of operational experience with
AFOQT-68. which showed that the adjustment was excessive. A revision of the AFOQT Manual for
Interpretation was prepared for publication simultancously with AFOGT Form K. This manual
contains AFOQT information which is no: peculiar to any one form. The revision includes a more
extensive summary of technical data than previous editions and offers a brief explanation of each
technical concept introduced. (9 rp.) ‘

104 Horner, W.R., Radinsky, T.L., & Fitzpatrick. R The development. test, and evaluation of
three pilot performance reference scales. AFHRL-TR-70-22,.AD-727 024. Williams AFB, AZ: Flying
‘Training Division, August 1970. Project 1710. Contract F3361569-C-1366, American Institutes for
Research. NTIS. This report describes the results of a study v develop pilot performance reference
scales based upon audio-videe recording of in-flight performance of students undergoing T-37
undergraduate pilot training. The study included scale development as well as the test and évaluation

_of each scale. All the mancuvers contained on the in-flight recordings were analyzed, and constituent
performance clemehts'observable on the videc re play were ident.fied. Three maneuvers, Final Turn to
Landing, Vertical S “A,” and Lazy E'ghr, were selected for ik final scaling effort. Ten performance
elements cach were identificd for the Lazy Eight and Vir:ical S “A” maneuvers, and twelve elements
for the Final Turn to Landing A performance reference scaie was developed for each maneuver. Each
scale consisted of a series of subscales for rating performance, o each of the elements of the
maneuver and an additional suos_ale fu. rating the overall performance of the manéuver. Although
some clements were common to more than one maneuver, the rating scales for these elements were
tailored in each case to the mancuver involved. Each subscale consisted of a ten-point rating line (a
row of ten boxes) representing the full range of performance from “unsatisfactory” to “excellent”
and, beneath, four graded verbalizations describing different levels of performance. No verbalizations
were presented, however, with the subscale used for rating overall performance. Final versions of the
scales were subjected to a test and evaluation through their utilization by experienced instructor -
pilots. These pilots assigned levels of performance based upon what they observed on videc replays of
selected maneuver examples. The results showed the overall reliability of scales for, the \thfc'é-\.. .
mancuvers was high but that the majority of the individual clement scales were of a relatively low ta 1
medium degree of reliability. The results are believed to justify more in-depth analysis of the data and

, continued development efforts to refine and increase the scope of scale application. (62 pp.)

105 .Coyle, HS., Jr, & Gonnan, C.D. The utility of OER word pictures as discriminators.
AFHRL-TR-70-23, AD-713 608. Lackland AFB, TX: Personnel Research Division, July 1970. Project
7719. NTIS. Over the past several years the inflationary trend of Air Force Officer Effectiveness
Reports has reached problematical proportions. The overall numerical ratings assigned to evaluate
performance have become increasingly ineffective criteria for discriminating individual performance
for promotion an . special assignment purposes. The main goal of this study was to see if the word
picture portion of the Officer Effectiveness Report can be used to discriminate performance. From a
sample of 200 First Licutenant cffectiveness reports, four~€omparable sets of ten reports were
created. Rank order criteria were established on each sct by four groups of five judges, all experienced .
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with the rating system. After establishing an actual rank order within each set of ten ratings, the word
descriptions alone were given to four groups of ten judges for rank ordering. Within each set of word
pictures, average Spearman-rho correlations were computed for each group of ten judges to assess
interjudge reliability. Rank order statistics were also computed for differing numbers of judges from
the ten from each group to assess whether optimum refiability would occur with fewer than ten
judges. Finally, a composite rank order for cach set was computed by averaging the rankings across
cach word picture. The composite rank ordeis were correlated with the actual criteria ordering.
Results indicated that the rank order correlations across each set of word pictures were below
statistical significance. No improvement in interjudge reliability was found with any random
combination of fewer than ten judges. The composite orders did not correlate significantly with the |
actual rank orders. A displacement effect was noted in that individuals who had received high
numerical ratings tended to be ranked lower by judges than they actually ranked. The question is
raised as to whether word descriptions can be used as performance discriminators. (8 pp.)

Walker, G.S., & Gardner, E.M. Application of computers in educational and training systems: a
survey of computer-assisted instructional centers. AFHRL-TR-70-24, AD-729 210. Lowry AFB, CO:
Technical Training Division, December 1970. Project 1121, NTIS. This paper presents an overview of
representative centers active in the research. clopment, and application of the computer in
education and training. Field visits were made to military and civilian agencies in order to obtain a
cross-section of various types of applications and rescarch projects. The information presented is
based on the field visits and the most recent reports available on the activities of the various centers.
Computer tervinals used in computer-astisted instruction are discussed, and computer-controlled
audio pre.sntation is described. Programming languages which have been used in computer-assisted
instruction are catz2gorized, and a typical fanguage from each category is examined. (21 pp.)

Klamm, R.L., Jacobs, D., & Clark, H.J. Training potential of inflight audio/visual recording
cquipment for the F4E aircraft. AFHIRL-TR-70-25, AD-720 245. Wright-Pattcrson AFB, OH:
Advanced Systems Division, Deceinber 1970. Project ILIR, Contract F33615-69-C-1816, Conductron

‘Corporation. NTIS. This report presents o detailed description of an Audio/Video Recording System

developed to study the feasibility and training potential of inflight video recordings through the
gunsight and of the instrument panel of an F-4E aircraft. The purpose of the study was to assess the
value of the system as an aid’ in air-to-air and air-to-ground gunnery training. Flight tests were
conducted in an F-4) aircraft at Nellis AFB, during which air-to-air and air-to-ground weapon
delivery missions were recorded. Results, of the tests proved the value of audio/video recording for
training and mission evaluation, but indicated a requirement for a higher resolution video system.
Additional advantages and limitations of the cquipment and the tape recordings obtained are
described, and it is recommended that additional tests be made with equipment capable of producing
higier resotution video tapes, (34 pp.)

Valentine, L.D.. Jr., & Vitola, B.M. Comparison of sclf-motivated Air Force enlistees with
draft-motivated enlistees. AFHRL-TR-70-26, AD-713 638. Lackland AFB, TX: Personnd Research
Division, July 1970. Project 7719. NTIS. Sizice World War 11, the Air Foree has relied upon voluntary
enlistments to maintain its foree structure. However, it is recognized that maay aiimen are motivated
to enlist by the p.ospect of being drafted for the Army. As the services move toward an all-volunteer
force, it is important to understand the impact of such a move on the characteristics of Air Foree
input, With this objective, two groups of basic trainces were defined in terms of their draft
vulnerability at the time of enlistsnent and their stated attitude toward cnlislmenliz/lhe.ul)scncc of a
draft. These grov-s, identified as seif-motivaed and draft-motivated enlistees, wére compared on a
numiber o' i sions. From comparative data derived from the subjects’ responses to a biographical
survey an ' attitude survey, statistically significant differences were found between the two gronps.
Compar. At the dreftanotivated enlistees, the selfanotivated enlistees were fess well educated,
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came from a lower socio-economic. background, and performed less adequately on ability tests. They
were generally attracted to service by the opportunity to learn a trade and were not firmly committed
10 a military career at time of initial entry to service. The data also suggested that military service can
be made more attractive to draft-motivated enlistees by structuring the personnel system to allow the
individual more control over his fate. (18 pp.)

Thomas, J.M. Retention of scientists and engineers in the Air Force: a modified model for
interpreting correlates of career intent. AFHRL-TR-70-27, AD-714 550. Lackland AFB, TX:
Personnel Research Division, June 1970. Project 7719, NTIS. The primary purpose-of this research
vas to identify factors related to career intentions of Scientists and Engineers in the-Air Force, A
sccondary purpose was to examine the assumptions underlying general organizational retention
research for relevance to Air Force retention studies. A literature review was conducted and a
theoretical discussion of the typical assumptions in retention research was presented. Several of these
assumptions were shown to be questionably applicable to Air Force retention research. A survey of
Scientists and Engineers in the Air Force was then analyzed and interpreted using a modified model
based on the theoretical discussion. Results of the survey suggested that career-oriented Scien tists and
Engincers may have a different need structure than their non-career-oriented counterparts. Needs for
managing and applied research seemed to characterize the career-oriented Scientist, while needs for
pure research and scientific achievement seemed to characterize the non-.career-oriented Scientist.
Carecr-oriented officers were generally more optimistic about satisfying important needs while in the
Air Force, and they preferred a professional-officer identity to a professional-Scientist identity.
Modest correlations between various aspects of active duty experience and career intent suggest that
pre-commissioning attitudes, particularly their sources and relative impact on career decisions, should
be investigated further. Carcer-oriented Scientists and Engincers may start out career-oricnted and
their active duty experiences simply sustain that orientation. Likewise, the non-career-oriented
Scientists and Engincers may simply perceive active duty experiences as supporting their initial
attitudes regarding a military career. This leaves only the initially undecided group to be significantly
influenced by the quality of their active duty expericnces. (29 pp.)

Mullins, C.J., Massey, L.H., & Riederich, L D. Why airmen cnlist. AFHRL-TR-70-29, AD-714
551. Lackland AFB, TX: Personnel Research Division, August 1970. Project 7719. NTIS. The Air
Force Questionnaire was administered to 41,098 newly enlisted airmen. One-way distributions were
made of all responses, and then two-way distributional relationships were computed between reasons
for cnlistment and other selected variables. Educational opportunity was the reason most frequently
given for Air Force enlistment, followed by wide choice of assignments and then opportunity to
travel. Reasons for enlistment appear to be associated with various otlier variables, such as indications
of the subject’s attitude toward enlistment in the absence of a draft, his carcer Intentions, his previous
work experience, his race, his educational level, and his mental ability category. (32 pp.)

Wood, M.E. Continuously adaptive vs discrete changes of task 'difﬁculty in the training of a
complex perceptual-motor task. AFHRL-TR-70-30, AD-723 311. williams AFB, AZ: Flying Training
Division, August 1970. Project 1710. NTIS. The purpose of this effort was to determine the benefits
to be derived from the adaptive training technique of automatically adjusting task difficulty as a
function of a student skill during early learning of a complex perceptual motor task.

A digital computer provided thie task dynamics, scoring, and adaptive control of 4 second-order,
two-axis, compensatory tracking tash. Two adaptive training methods were compared: (1)
Continuous automatic adjustment of rask difficulty duning acquisition; and (2) A schedule of
increasing levels of fixed difficulty during acquisition training. Comparisons were made between
groups on the basis of criterion task performance during and after acquisition training,

Results indicate that acquisition practice under increasing ‘levels of fixed difficulty is
significantly superior to practice under conditions of continuous adjustment of task difficulty. (22

pp.) 172
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Wood, M.E. Improved crew member training through a new philosophy toward training.
AFHRL-TR-70-31, AD-723 313. Williams AFB, AZ: Flying Training Division, August 1970. Project
1123. NTIS. New emphasis on the total leaming process is bringing about significant changes in both
the educational and training communities. The process-oriented, systems approach to training
integrates behavioral objectives, media, and instructors in such a way that increased training
effectiveness is realized through, a greater ability to deal with the learning requirements of the
individual student. Based on current United States Air Force efforts to employ and evaluate this
general approach to training, new efficiendes in instruction are indicated. This system will provide a
basis for defining the characteristics of future UPT multi-media systems. The basic principles inherent
in the new-look in training appear to be generally applicable to all phases of crew-member training.
(9 pp.)

Fowler, V1., & [ eich, S.M. Wide-angle rotating-mirror scan system for use in laser display
system. AFHRL-TR-70-32, AD-721 449. Wright-Patterson AFB, OH: Advanced Systems Division,
November 1970. Project ILIR, Contract F3361569-C-1855, General Telephone and Electronics
Laboratories, Inc. NTIS. This program covers the design development and fabrication of a wide-angle
rotating mirror scanner for use in laser display systems. A hysteresis synchrorous motor designed for
operation at 300,000 rpm and employing gas bearings was fabricated and tested. Operation to
240,000 rpm was achieved with ball bearings, while limited success was obtained with gas bearings.
In addition, hydrostatic gas-film-lubricated bearings made from copper impregnated tungsten were
fabricated and tested. (59 pp.)

Wood, M.E., & Hagin, W.V. Airbome audio-video recording design considerations.
AFHRL-TR-70-33, AD-727 025. Williams AFB, AZ: Flying Training Division, November 1970.
Project 1123. NTIS. A bricf summary of recent airbome audio-video recording research is presented.
Based on this research, and recent Air Training Command requirements for an operational airbome
audio-video recording system, discussion is presented which considers the several design goals which
are involved in the design of any airborne audio-video recording system. Further, an engineering
development philosophy is provided which weights current requirements against various aspects of
the state of the art in audio-video technology. (11 pp.)

Wood, M.E. Single-concept films in the traiming of flight skills. AFHRL-TR-70-34, AD-728 685.
Williams AFB, AZ: Flying Training Division, November 1970. Project 1710. NTIS. A study was
conducted in cooperation with the 3646th Pilot Training Wing, Laughlin Air Force Base, Texas to
determine the effectiveness of single-concept films in the training of T-37 landing mancuvers. Film
study significantly reduced the amount of air time requited to reach or exceed the levels of
proficiency demonstrated by baseline students in normal landing practice. The study also provided
insights into the production of In-flight films and their subsequent- use as cartridge-loaded,
single-concept film materials. (31 pp.) ’

Guinn, N., Tupes, E.C., & Alley, W.E, Cultural subgroup differences in the relationships
between Air Force aptitude composites and training criteria. AFHRL-TR-70-35, AD-715 922.
Lackland AFB, TX: Personnel Rescarch Division, September 1970. Project 7719. NTIS. This study
wis designed to explore the relationship between aptitude index comp(')sitc and final school grade in
technical training for various eultural subgroups based on race, educational level, and geographical
area of enlistment. Regressions of final school grade on aptitude index were compared for the
different subgroups in ten samples of technical school graduates. Results indicated that where the
relationship between aptitude score and perforniance in technical training differed for the various
subgroups, the performance of Negroes and high school non-graduates was overestimated. No
consistent trend in prediction error was noted for the various areas of enlistment across all techmical
schools, However, there was a general tendency for the final school grade for personnel from the
North-Northeast area to be overpredicted while those from the Far West-Pacific Coast area tenided to
be underpredicted. (17 pp.)
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Mullins, C.J., & Usdin, E. Estimation of validity in the absence of a criterion.
AFHRL-TR-70-36, AD-716 809. Lackland AFB, TX: Personnel Research Division, October 1970.
Project 7717, Contract F41609-69-C-0041, Southwestern Computing Service, Inc. NTIS. In a
training situation, standard procedures to predict performance entail a long delay between the request
for a prediction instrument and its delivery. In this study, methods were developed for constructing
prediction instruments at the time of request, rather than requiring the necessary time clapse for
maturation of criterion data. The prediction systems developed by these methods were about as
effective as instruments developed by the classical niethods. The synthetic methods utilized estimates
of performance made by experts in the training area as substitutes for actual performance. These
methods, therefore, can be used before a course has even been given for the first time. (23 pp.)

Federico, P.A. Development of psychometric measures of student attitudes toward technical
training: reliability and factorial validitv. AFHRL-TR-70-37, AD-723 314. Lowry AFB, CO:
Technical Training Division, November 1¢ 0 Project 1121. NTIS. This reported investigation is the
Phase 1 cffort of a task which undertakes 1 develop a new student critique form for Air Training
Command (ATC). Specifically, it deals with the identification of valid and reliable psychometric
measures of student attitudes toward Air Force technical training. Two critique form prototy pes were
developed using a Likert-type and a Guttman-type configuration. These were administered in a
counterbalanced order to samples of officers, NCO, and airmen enrolled in an ATC technical school.
Multiple-factor analyses and multiple discriminant function analyses were performed for the scored
responses of the subjects to these critique forms. Test-retest reliability and factorial and
discriminative validities were cstablished for each of the prototypes. On the basis of the statistical
analyses of the two forms, the Likert configuration was recommended for further development. Eight
Likert factors, or unidimensional scales, were defined: Instructor Competence, Training Management,
Specialty Training, Training Impressions, Training Faclities, Repetitious Instruction, Intelligible
Media, and Textbook Utility. Because of demonstrated differences between rater g,mups.lt was also
recommended that group-specific forms be developed. (52 pp.)

Goebel, R.A., Willianson, R.L.,, & Baum, D.R. Effects of “real wodd” radio chatter on
mid-phase instrument ground trainer proficiency: a pilot study. AFHRL-TR-70-38, A.727 054,
Williams AFB, AZ: Flying Training Division, November 1970, Project 1123._NTIS. Under 4
hackground  condition  of cithes recorded radio clatter or no radio chatter, the individual
performances of two tlights of mid-phase instrument student pitots were measured during a simulated
instrument cross-country ission in the T-38 ground trainer. Operational constraints prevented the
exercise of optimal experimental controls, thereby precluding definitive concusions concerning the
effects of radio chatter on performance. Nevertheless, the study established certain methodological
guidelines for future research. Additionatly, analysis of the comments of those students receiving
radio chatter revealed that the vast majority reacted favorably and enthusiastically to the chatter
hecause it afforded the mission a high degree of realism. (4 pp.)

Gragg, D.B. Identification of logistics officer job type groups. AFHRL-TR-70-39, AD-718 952,
Lackland AFB, TX: Personncl Division, October 1970. Project 7734, NTIS. A job inventory covering
the logistics Utilization Feld, and consisting of 307 tasks clossified under nine duty categories was
administered 1o an analysis sample of 613 Wficers in 20 major commands, and io six grades from
colonel to second licutenant. These incumbents completed a background information section, and, on
asoven-pomnt seale of relative vatues, rited each task performed as a part of their job, In spite of the
fact that the utilization field has only two specialties, Logistics Staff Ofticer (6616) and Logistics
Ofticer (60.24), the work is heteropencous in temms of percentage of job which individual officers
devote to common tasks. This heteropeneity is indicated by the average overlap of only 1S percent i
the effort expended by individuals within the total sample, Tn addition to the data usually empl. . cd
m identifying job type proups, two other sources of information were used; the current duty t+
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the incumbents, extracted from the Uniform Officer Record files; and the percentage of the job
devoted to task categories, generated by reclassifying the tasks according to kind of work rather than

“according to action taken, as in the case of duties appearing in the inventory. A total of 61 job type

groups were identified by analysis of data from an automated program of job clustering based on
overlap of effort expended on tasks by individual members. These 61 groups comprise 48 job types
and the 8 Clusters and 5 subclusters formed by similar job types grouped into larger aggregates. Of the
613 officer jobs surveyed, 129, or 21 percent, did not fall into any of the 61 groups. The low
homogeneity of individual jobs is compared with the considerable degree of overlap of group averages
of effort expended on common tasks. Ve iwo additional sources of information, the current duty
titles of the UOR and the recatego.ization of tasks by kind of work performed, are suggested for usc
in officer analtyses. 1t is also suggested thart task categorization by kind of work may be used during
inventory construction to -nsure adequate work coverage and to aid in writing more specific task
statements. 1t is hypothesized that greater .ask specificity will enhance the identification of officer
job type groups. (24 pp.) '

Reid, G.B., Hagin, W.V., & Coats, 1".4. Assessment of two methods of sequencing ground
trainer practice for undcrgraduate pilot training. AFHRL-TR-7040, AD-728 687. Williams AFB, AZ:
Flying Training Division, December 1970. Preject 1123. NTIS. This study was an operational
evaluation of two methods of instruction sequencing for the T-38 phase of Undergraduate Pilot

Training. Scheduling of concentrated trainer phases prior to aircraft flight improved student

performance for early aircraft rides a§ compared with an intermixed trainer and aircraft schedule.
Although grade differences washed out prior to graduation, the students who trained under the block
schedule completed training in 38 fewer aircraft flights than the students who trained under the
intermixed schedule. (8 pp.)

Mullins, C.J., & Massey, LH. Why young men apply for Air Force commissions.

* AFHRL-TR-70-41, AD-718 953. Lackland AFB, TX: Personnel Division, November 1970. Project

7719. NTIS. The Air Force Questionnaire was administered to 3,141 Officer Training School trainees.
One-way distributions were made of all responses, and then two-way distributions were made of
reasons for juining ard other selected variables. Educational opportunities was the reason most
frequently given for joining the Air Foree; being treated with respect and working with a nice group
of people were the next most frequently chosen reasons. Reasons for joining appear to be associated
with certain other variables, such as attitude toward military service in the absence of a draft, attitude
toward military service as a carcer, and geographic area of enlistment. (33 pp.)

Mead, D.F. Development of an equation for evaluating job difficulty. AFIIRL-TR-70-42,
AD-720 253. Lackland AFB, TX: Personnel Division, November 1970. Project 7734, NTIS. This is the
first in a series of studies designed 1o produce a method for evaluating the difficulty tevels of Air
Foree enfisted jobs. In this particular study, 250 job descriptions in the Medical Materiet Career
Ladder were ranked on difliculty by supervising personnel, using a complex partitioning system.
Computation of interrater agreement for these rankings yielded an r of .93, Twenty-one variables
were defined which might have entered into the judgments made by supervisors, and regression
analyses subsequently identified three variables which predicted the job difficulty rankings with an R
of US. These three predictor variables were Number of Tasks Performed; Difficulty of Tasks
Performed per Unit Time, and Number of Tasks Performed, Squared. Application of a shrinkage
correction formula to tesr o chanee errors resulted in o negligible correction to the obtained R,
Devetoping weights for the three predictor variables in separate samples and eross-applying to predict '
the difficulty levetl of jobs:in the opposite group yiekded an R of .94 in both cross-applications.
Comparisons of the rank order positions of the criterion jobs using predicted and rated difficulty
vatues revealed nonsignificant difterences. Results of this study indicate that the difficulty level of

jubs within the Medicat Materiel Career Ladder can be adequately determined using the derived

three-vaniable repression equration. (10 pp.)
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Mead, D.F. Continuation study on development of a method for evaluating job difficulty.
AFHRL-TR-7043, AD-720 254. Lackland AFB, TX: Personnel Division, November 1970, Project
7734. NTIS. This paper describes the development of a multiple regression equation which
satisfactorily predicted the difficulty level of 250 jobs from the Vehicle Maintenance Career Ladder.
The cormrelation between the predicted vatues and the criterion values assigned the jobs by Air Force
supervisors was .93. The research design was a replication of one used earlier with jobs from the
Medical Materiel ladder. The results obtained in this study support the major findings of the carlier
investigation. The same basic predictor variables combined to form the most effective prediction
equation in both investigations, The primary factors reflected in the job difficulty evaluation policy
were number of tasks in the job description, difficulty level of tasks performed, and time spent
performing the tasks. These findings provide support for the hypothesis that there are common
factors which influence supervisors' judgments of job difficulty in all Air Force career ladders. (12 pp.)

Mead, D.F, & Christal, R.E. Development of a constant standard weight equation for
evaluating job difficulty. AFHRL-TR-70-44, AD-720 255. Lackland AFB, TX: Personnel Division,
November 1970. Project 7734. NTIS. This paper describes the development of a multiple regression
equation which captured the job difficulty evaluation policy of Accounting and Finance SUpErvisors.
The equation yielded predicted difficulty values for 250 jobs which correlated 95 with the
supervisory rankings. '

These results validated the findings of two previous job difficulty studics using jobs from the
Vehicle Maintenance and Medical Materiel Career Ladders. A constant standard weight equation was
developed which reflected the job evaluation policy of supervisors from the three diverse career fields.
Applying this equation to the appropriate predictor data from the three studies yielded valid
difficulty measures for 750 jobs within the three career ladders tested. (11 pp)

Connelly, EM., Schuler, A.R., Boume, F.J., & Knoop, P.A. Application of adaptive
mathematical models to a T-37 pilot performance ineasurement problem. AFHRL-TR-7045, AD-726
632. Wright-Patterson AFB, OH: Advanced Systems Division, January 1971. Project 6114, Contract
F33615-69:C-1415, Melpar, An American — Standard “»mpany. NTIS. This report documents
experimental research on a new method of deriving per.: rmance measures and criteria for use in
automated pilot performance evaluation, Data recorded on board a T-37B aircraft (tail numbe
58-1948) were submitted to.a previously implemented system of adaptive mathematical models
(AMM). The results were analyzed to determine the practical capability of the AMM in automatically
deriving measures and criteria. Flight data for a series of performances of the Lazy 8 and Burrel Roll
maneuvers were processed first by a set of Boolean functions. These functions describe the data in the
form of Boolean time sequences (BTS), which are then operated upon by the AMM to derive three
types of performance measures: (1) State Transfer Measures, which are based on overall trends in the
performance: (2) Absolute Measures, which are based on a comparison of-actual performance with
some reference; and (3) Relative Measures, which are based on relations among performance variables,
Thie results show that the AMM systein can be used to effect s systenmiatic attack on the problems of
performance measurement using representative flight data. Face-validity of measures derived by the
AMM s illustrated by comparison witih performance evaluations made by an instructor pilot. (242
pp.) /

Federico, P.A. Somne effects. of inflating information feedback on' the acquisitions of a discrete
lever-positioning response. AFHRL-TR.7046, AD-716 372. Lowry AFD, CO: Technical Training
Division, October 1970. Project 1121. NTIS. One hundred sixty military trainces who were randomly
pliaced into four equal groups were taught to displace a lever to an initial target by an error training
procedure. Unknown to these Ss, the target position shifted: Ss were then trained to move the lever
to this new target, During this phase of countertraining (CT), information feedback (1F) was inflated
by different factors for each of the three experimental groups. The control group in this stage
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received the same unamplified IF which all groups were given during initial training. Ss receiving
exaggerated IF neither engaged in more hunting behavior for the CI tmget.'nor oscillated around it
over and above those Ss not given misproportioned IF. Individual differences in responding were
greater for the control group than any of the experimental groups, The second half of countertraining
for all groups was marked by a progressive deterioration in S-alignment. The most pronounced effects
of IF distortion did not occur during the first CT trial as expected. All Ss approached at the same rate
a cosrmon asymptote as a limit. There was an absence of any powerful tendency to perseverate in
moviug to the initial target during countertraining. The cognitive relationship established by some of
the groups between the 1F- and R-scale did not differ suggesting that some of the transfonhatlons
adopted were psychologically meaningless. (13 pp.) i

Smith, E.A., & Kincaid, J.P. Derivation and validation of the automated readability index for
use with technical materials. AFHRL-TR-7047, AD-716 314. Lowry AFB, CO: Technical Training
Division, October 1970. Project 1121. NTIS. The utility of technical materials is influenced to a
marked extent by their reading | vel or readability. This article describes the derivation and validation
of Automated Readability Index (ARI) for use with technical materials. The method allows for the
easy, automatic collection of data as narrative material is typed on a sightly modified electric
typewiiter. Data collected include word length (a measure of word difficulty) and sentence length (a
meusure of sentence difficulty). Appropriate weightings of these factors in a multiple regression
equation result in an index of reading difficulty. Uses of the index for evaluating and controlling the
readability of large quantities of technical material are described. (8 pp.)

Black, D.E., & Bottenberg, R.A. Comparison of technical school and on-thejjob training as
methods of skill upgrading. AFHRL-TR-70-48, 4AD-726 530. Lackland AFB, TX: Personnel Division,
December 1970. Project 6323. NTIS. In the Air Force, basic technical skills classified as Category B
skills are those in which a portion of the total personnel requirement is formnally trained in 3 technical
training course and the remainder is trained on the joh (D3T). Determination of the refative numbers
of airmen to be trained in formal courses and in on-the-job training is based, in part, upon the time
required to qualify a specialist at the five-skill,. or fully qualified level. This repoit provides
information on rates of orogression to the five-skill fevel in Category B skills by comparing samples of
technical school and on-the-job fraining personnel. Development of the methodology used to measure
the rates of progression to the five-skill level was described, along with an explanation of the
achievement ratio defined in this study. Achicvement rates from Basic Military training (BMT)
graduation to award of the fiveskill level were investigated. In the majority of the Category B
specialties, there was inconclusive evidence of any advantage for technical training over OJT. In the
specialties in which there were substantial differences between the two groups, the differences in
most cases favored technical training. There were two spedalties in which neither training group was
superior to the other. The achievement rates after award of the three-skilt level (i.e., apprentice leével)
to award of the five-skill level were not entirely consistent with achievement rates from BMT
graduation to the fiveskill level. In many cases, it was found that OJT personnel progressed more
rapidly than technical school personnel from the three-skill to the five-skilt level. (11 pp.)

Shenk, F. Changes in career intent during initial tour of active duty. AFHRL-TR-7049,
AI-722 408. Lackland AFB, TX: Personnel Division, December 1970. Project 7719. NTIS. This is
the fourth report of a historicat study of the 1963-1964 officer input from the principal Air Force
commissioning programs, This study was designed to determine the predictabitity of an Air Foree
officer’s career decision and to evaluate relationships between career intent and various demographie,
environmental and attitudinal factoss Informnation on this group has been compiled for the period
before commissioning and through m:nrs of active duty. This report presents a description of the
results obtained during the second through fifth years of active duty inr this group. Based on
sesponses to the career-intent statement, the most favorable source for retention is OCS, followed
closely by OTS-AECPE, both sources having had prior military scrvice. Among the varous sourees,
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there has been a gradual trend toward lower career intent through the third year of active duty. A
that point, career attitudes appear (o begin stabilizing und continue to stabilize through the fitth yeu
of active duty. Factors which influenced decisions to leave the Air Force included dissatisfactior, with
job, separation from family, friends, and hometown, and limitations in opportunity for promotion o
for increased responsibility. Job characteristics considered important centcred around job

- satisfaction. Generally, it seemed that the more factors the subject perceived s possible of attainment

in the Air Force, the more likely he was to be career-oriented. (42 pp.)

Ratliff, F.R., Chiorini, J.R., Curran, C.R., & Shore, C.W. Evaluating combat crew training
performance using eriteria of minimum performance standards. AFHRL-TR-70-50, AD-722 409.
Lackland AFB, TX: Personnel Division, November 1970. Project 6323. NTIS. An ! 1-point rating
scale and minimum acceptable performance criteria were developed for each training phase of ¥4
combat crew training to measure training progress and compare the performance of two groups of
student aircraft commanders. Instructor pilots rated the performance of student aircraft commanders
who were either upgrading second-seat crewmembers or recent undergraduate pifot training (UPT)
graduates. The objectives were to determine the effects on performance in combat crew training
school of experiences as F4 second-seat crewmeinbers, and to determine whether recent UPT
graduates with no experienee ‘as second-seat crewmembers could meet the minimum performance
stundards of combat crew training in the amount of time currently allotted. The students were rated
against the criteria of minimum acceptable performance using stundardized rating procedures: Several
conclusions were reached on the basis of this study; (@) Proficiency ratings made against criteria of
minimum acccptable performance can be used to measure training progress and compare rates of gain
in proficiency between two or more groups. (b) Experience as F4 second-seat crewmembers resulted
in higher proficiency ratings at the beginning of most training phases for the upgrading second-seat
crewmembers. (¢) Recent UPT graduates improved their rated performance Lo achieve tevels of
proficiency similar 1o the upgrading second-seat crewmembers by the end of most training phases. ()
Students from the top 10 percent of their UPT classes should be able 1o successfully complete -4
combat crew training as aircraft commanders in the amount of time currently altotted without
previous exposure to the F4 as .. cond-seat crewmenbers. (26 pp.)

Mays, JA. The developnient and evalnation of a ultra-high resolution television system,
AFHRL-TR-71-1, AD-885 826. W.ight-Patterson AFB, OH: Advanced Systems Division, Februaty
1971. Project 6114, Contract F33615-69-C-1382, Systems Research Laboratories, Inc. NTIS. The
report describes the development of a Ultra-High Resolution television system, capable of operating
at 2047 or 1023 lines/30 frames 1 second, and the evaluation of the tefevision system with three
high-resolution vidicons. The repo-t describes the clectronic cireuitry developed, in panticutar the
extremely widehand video preampiifier and video processor. The evaluation phase of the progra,u
mchides data coreerning the peifo nance of the televisian systent and the three vidicons, The

evaluation fonnd that the televie  ystem s capable nf'y,)pcr'.lling at the proposed 2647 and 1023
TV lines/30 frune. per sccod meets the design goat of 90 Mz video bandwidth. The evatuation
of the three vidicors & 1) the RCA type 4586, (2) the General Electrodynuamics type

F347-001 one et cleciestatic deflection, electrostatic focus vidicons employing an additional
magnetic focus coil for mmproved resolution, and (3) 4 GE type Z7940 1-1/2 inchy electrostatic
deflection, magnetic focus (FPS) vidicon. Fach of the vidicons was found to have both good and had
qualttiess the use of any one of them would have to be based upon the sequirements of the systen,
The conclusion reached by exammation of the resultant data supports the beliel that television
systemiy eimploying very wide bandwidth and high scan rates are quite possible and will resulbt in o
substantid Sdvaneenient i the state-of-theart of simulation. (58 pp.)

Winkler, AJ.. & Thompson, P, Postservice utilization of Air Force-gained  skills.

AFHRL-TR-71-2, AD-736 453, Alesandria, VA- Manpower Development Division, September 1971,
Project 4499, NTIS, More complete mtormmnon is needed to determine the extent of utilization in
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the civilian economy of skills developed during military service. Post-service occupatipn data have
been obtained through a questionnaire mailed ten months after separation to each first-term Air
Force enlisted man separated between 1 July 1968 and 31 March 1970. As of 31 December 1970,
data were available on 85409, or 51.7 percent, of the men separated during this period. This study
demonstrates that 72 percent of the first-term separatees who were in high-skill, bluc-coltarike, Air- i
Force occupations were employed in similar civilian occupations. There were six Air Force career
ficlds for which 51t ough 80 percent of the separatees transitioned inte occupations which dircetly
utilized their Air Foree skills, Of 34 Air Force Specialties with a vanable reenlistment bonus multiple
of four. 31 had a utilization rate greater than 25 percent. Continued research in this area is'planned.
(27 pp.) 5

Talbert, G.E., Hourigan, J.P., & Hoyt, J.L. An analysis of the system for determining and
validating Air Force professional education requirements. AFHRL-TR-71-3, AD-738 300. Maxwell
AFB, AL: Professional Education Division, April 1971. Project 1125, Contract F41609-70-C-0038,
System Development Corporation. NTIS. The purpose of this exploratory 51;vclupmcnl study was to
perform a systems analysis of the Air Force professional education system, including the development
and analysis of descriptive models and alternative system procedures, for use in ensuring that the
most ceffective and systematic procedures are heing used for determining, validating :m@loming
educational requirements. The focus of lhc/ study was upon the professional development of carcer
officers via the formal programs and courses of Air University. A conceptual model was developed
wherein tie system was described as encompassing four major functional subsystems: Requirements
determination, personnel selection, acadens’s instruction, and validation. Data bearing on <the
functioning and inlwgclﬁiunships of cach of these subsysteins was developed through discussions
with personnel at cogrlizant agencies and through reviews of documentary data sources. Based on
these data, a deseriptive moded in flow-diagrammatic and narrative form of the current system was
developed 1o show the processing procedures, information flows; and interrelationships among the
agencies. programs, and structures which together comprise the educational system and its embedding
enviromment. This deseriptive model was analyzed to identify merits and deficiencies in the current
systen, alternative processing procedures were examined. and a prototype mode! of a procedure for
quantifying and  prioinizing educational requirements was developed. While several procedural
modifications are suggested, 1t was cencluded that the principal -benefits of he study lic in its
descriptive tather than its prescriptive aspects due in most instances to an inability to estimate with
contidence the effect that o given change may have on overall system performance withouat furthes
and more intensive reseanch and analysis. (95 pp.)

' .

Valverde, H.H.,'& Burkett, B.P. A systems approach to C-130E aircrew transitional training.
AFHRL-TR-7 14, /\l,)Jl727 055. Wright-Patterson AFB, OH: Advanced Systews Division, Murclll 1971,
Project 1710, N'FIS. Fliis report describes the development and evaluation of a Tactical Air Conunand
CTACY CA130E transitiona) aircrew training program based on a systems approach, The systens
approdch to taining emphasizes the importance of specifying ohjectives derived from i task analysis
o the mrerew membe®s job. A trining progran was prepared to develop proficiency in the specific
duties geqiired of the C-LIOE plot, cospilat, and the flight enpineer, The training program wis
desigmed to be highty job refevant and incduded mualtimedia and self-instructional matenials, Training
objortives were debved frone a tusk analysts of the C-130E aircrew miembers’s job requirenients,
Aiictew flight 'll;l,/,llill}', conise matetials and varioos trgining media were prepared based o the
specilic end-of-couse objectives, The training progron was eviluated over a sixamonth period, revised
av needed, and mplemented by TAC in the USAE formmal school for C-L30E trnsitional training fon
ab mglitary services, The results were as follows: (1) students in the new congse achieved all training
olpectives, () classtoom instiction was redoced about SO (3) lying hours were reduced from s
ta 35 hours, Gy Tenpth of training was tedaced 3777 per trainee, (5) pilots and co-pilots, praduates of
the new conrae, were rated sipnific.ontly higher by their supervisors thim were praduates of the old
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course, (6) there was no significant difference in ratings received by the two flight engineer groups,

and (7) verified annual savings of about five million dolfars was rcalizeq. (67 pp)) .

Hulin, C.L., & Alvares, K.M. An evaluation of three possible e){planations of the temporal decay
in predicting pilot proficiency. AFHRL-TR-71-5, AD-731 91. Williams AFB, AZ: Flying Training

- Division, February 1971, Project 1123, Contract F41609-70-C-0027, The University of Illinois. NTIS.

The fact that Air Force piiot selection tests do not adequately predict pilot success in operational
tactical units is consistent with the geierally reported finding that correlations between ability
measures and performance decreas. uver time. This cffort investigated the validity of three
explanations for this predictive decay: (@) tasks are restructured during training, (h) basic abilities are
altered as a function of training, and (¢) both of these changes occur. Two groups of students were
administered an extensive battery of ability tests at the beginning and again at the end of a 16.week
period. The experimental subjects received basic flight training during this interval, whereas the
control subjects did not. Support for the third hypothesis resulted from appropriate comparisons
between the groups' pretest and postiest scores on ability measures, as well as analysis of the
experimental group’s flight training performance. The implication of this finding for brth selection
and training research is discussed. (14 pp.)

Hulin, C.L.. & Alvarcs, K.M. Three explanations of temporal changes in ability skill
relationships: literature review and theoretical analysis. AFHRL-TR-71-6, AD-732 612. Williams
AFB, AZ: Flying Training Divisinir. February 1971, Project 1123, Contract F41609-70-C-0027, The
University of Ilinois. NYIS. This teport reviews and integrates the empirical and theureticaf literature
refevant to the temporitly decreasing predictive relationship between ability measures and complex
motor task performance. An cxtensive historical review of complex motor skill learing revealed that
two distinet thearetical medels have been advanced. Both of these models, the changing task and the
changing subject models, adequately account for this predictive decay. One model assumes that
changes occur within the task structure; i.c., charges oceur in the relative imporrance of abilities in
determining performance. The other assumes that the ability levels themselves change within a fixed
task structure, This paper presents a third model, & combination of the first two, and discusses the
need forempu i evidenee allowing a choice among the three models. (16 pp.)

Hulin, C.L., & Alvares, K.M. Effects of the man on the task in complex man-machine systems.
AFHRL-TR-71-7, AD-732 613. Williams AFB, AZ: Flying Training Division, February 1971, Project
1123, Contract F41609-70-C-0027, The University of Nlinois. NTIS. This research ‘tested the
hypothesis that in 1 complex man-machine system one of the many influences on the system is the
man's constant reorganization of the tasks which constitute the system. The perfu -mance of 67 maie
collepe students receiving basic light training were assessed by means of check naes ot three different
points of training. Factor analyses of cach set of check ride daty indicated = osematic changes
oceurred i the structure of the tash. A three-factor solution appeared in the i Jhour data, two
Factors were being assessed by the 25-hour points. wnd only one general factor appeared in the
35-hour data. This finding indicates that fiture mesemachine sysiems research showd no longrer be
desipned nnder a fixed-task assumption, The anthors speculite that this assumptica may e o« o saase
of the peneraily found weak prediction of systen: peetonmance effectiveness over . eanity, S ater vls
of time. (7 pp.)y.

Federico, P.A. Degree of evaluative assertions ascribed to an attitude univers,. o
measurement format. AFIRE-TR-71-8, AD-736 788, Lowry AFB, CO: Techcal 1. . [ ERII P
December 19710 Project 1121, NTIS. Two-tmdred-cighty-nine Air Foree students swere presen.o i+
counterbalanced order within-Ss two critiique forms 1o sauge their at tinedes towar military tech, o
training. The content of ceacli of 55 itens was structiired according o two difierent formms:
Liherttype and a0 Guitman-ty pe confipmation. The fonms were simitar i the sease Nat for cicchi it
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writter in the Likert format there was a corresponding item written-in the Guttman format which-
had essentially the same content. Not only were all items within one attitude form of the same

structure, but also all were composed in such a manner to reduce as much as possible variability

among items due to phraseology. Each item was randomly placed in its sequential position among the

55 items of each-form: and each item maintained the same sequential position within both forms.

[tems were scored according to customary Likert and Guttman procedures. A multiple discriminant

analysis and its associated statistics were computed for these data between measurement formats. Ss

demonstrated significantly more favorable attitudes toward analogous content areas on the
Guttman-structured items than on the Likert-structured items. Evidently, item formatting did affect

the degree of the evaluative asseriions ascribed to the attitude universe. These results were expiained

in terms of several altemative theories, namely: anchoring, adaptation-level, and intensity

interpretations. (10 pp.)-

Vitola, B.M., & Wilbourn, J. M. Comparative performance of male and female eniistees ¢n Air
Force selection measures. AFHRL-TR-71-9, AD-726 531. Lackland AFB, TX: Personnel Division,
February 1971. Project 7717. NTIS. Male and female enlistee samples were compared for total groups
and by enlistnient region in terms of their performance on the Airman Qualifying Examination
(AQL) and thz Armed Services Vocational Aptitude Battery (ASVAB). Women in the Air Force
(WAF) test-retest performance was evaluated on the Armed Forces Women’s Selection Test (AFWST)
which is used throughout the Department of Defense. WAF performance on the AFWST- was
compared with their perfformance on the Armed Forces Qualification Test (AFQT), the instrument
currently used to establish the mental ability level of males entering the military services. It was
found that mean apti‘tude indexes have increased over time for both male and female enlistees on the
AQE and the ASVAB. A positive relationship was demonstrated between level of education and
aptitude index. Regional aptitude pattems for WAF did not conform to those traditionally found for
male enlistees. A significant difference was found in WAF performance in a test-retest situation for
both the AQE and the AFWST. WAF performance on the AFQT was somewhat lower than that of
male enlistees, with the difference attributed primarily to the lower achievement by the WAF on the
Mechanical Comprehension subtest. (13 pp.)

-

Vitola. B.M., & Valentine, L.D., Jr. Assessment of Air Force accessions by draft-vulnerability
categery. AFHRL-TR-71-10, AD-724 094. Lackland AFB, TX: Personnel Division, March 1971.
Project 7719. NTIS. As the Ammed Forces move toward a zero-draft force, assessment of the
characteristics of current Air Force accessions becomes necessary. While the Air Force has relied upon
voluntary enlistments to maintain its force strength, it has been recognized that many young men
who enlist are motivated to do so by the prospect of being drafted. On the basis of draft lottery
number, four groups of basic trainecs enlisting during the first six months of 1970 were defined in
terms of their draft vulnerability at the time of enlistment. These groups, designated as high,
moderate, low, and no threat, were compared on a number of dimensions. Compared to the other
groups and to the total group, the test performance of the low-threat group was somewhat lower. In
addition, there were significant differences between the no-threat group, the other groups, and the
total group. In various comparisons on test performance, there were marked differences between
racial and enlistment region subgroups, but only moderate differences within draft-threat groups. The
data suggest that under zero-draft conditions manpower resonrces at the higher aptitude Jevels may be
more limited than is presently the case. (12 pp.)

Mitchell, R.L., Lucero, A.B., Harrison, R.E., & Amold, D.J. Synthesis of high-resolution radar
syétcms for display simulation and training. AFHRL-TR-71-11, AD-734 548. Wright-Patterson AFB,
Oll: Advanced Systems Division, June 1971, Project 6114, Contract F33615-70-C-1610, Technology
Service Corporation. NTIS. A comprehensive analysis was conducted of the theory and practice of
atilizing digital techniques for simulating high-resolution radar systems. The objective was to simulate
radar disphiys of cultural complexes for navigation training. Three major phases of this effort are: (1)

O

47



Q

ERIC

Aruitoxt provided by Eic:

144

145

id6

develop tractable scattering models, (2) construct a data base, and (3) define a simulation procedure
that is computationally ¢fficient. The techniques developed in this report are generally applicable for
any radar system, whether of brute-force type or synthetic aperture. To validate the approach, a 30
city-block arca is incorporated into a digital data base by using photogrammetric techniques on aerial
photography. #rom this data base, a radar display is simulated that is in good agreement with actual
radarimagery. The practicality of a real-timie digital simulation is demonstrated. (75 pp.)

: i

Fisher, A.H., Jr. Army “new standards™ personnel: relationships between literecy level and
indices of military performance. AFHRL-TR-71-12, AD-727 764. Alexandria, VA: Manpower
Development Division, April 1971. Project 4499, Contract DAHC 19-70-C-0012, Human Resources . .
Research Organization (HumRRO). NTIS. In 19606 the Dcpartmcnr of Defense lowered entrance -
standards for military service. Men who enter the service as a résult ‘of this action are called “New
Standards™ men. In this research the relationship betwecen literiacy status of a sample of New
Standards men after 23 months of Army service and various indices of military performance was
determined. A second objective was to develop an equation for predicting 23-month literacy status.
Analysis was carried out. for 3,009 men on data extracted from the computerized Project 100,000
Data File. Literacy status at 23 months was found to be only slightly, although positively, related to
most of the performance and status indices. A regression equation was developed for predicting
23-month literacy status on the basis of entry characteristics using half the sample. and produced a
multiple correlation of +.62; 4 cross-validation test on the other half of the sample showed a
correlation of +.60. (28 pp.)

Fisher, A.H., Jr. Army “‘new standards™ personnel: cffect of remedial literacy training on
performance in' military service. AFHRL-TR-71-13, AD-727 765. Alexandria, VA: Manpower
Development Division, April 1971, Project 4499, Contract DAHC 19-70-C-0912, Human Resources
Research Organization (HumRRO). NTIS. In 1966 the Department of Defense lowered entrance
standards for military service. Many of the **New Standards™ men who tien entered the service were
placed in remediul training programs (Anny Preparatory Training, APT), designed to upgrade their
literacy status to a fifth-grade level or higher. This research sought to determine whether “success” in
remedial literacy training was assogiated with superior military performance. Apothey objective wis.
to develop an equation for predicting terminal literacy scores, Analysis for 9,000 Army personnel was
carricd out on data extracted from the computerized Project 100,000 data file. Men who were
suceessful and unsuccessful, respectively, in literacy training did not differ greatly 'in most
performance indices. Successtul trainees were slightly more likely to achieve higher pay grades and to
be judged eligible for reenlistment. A mubiple regression equation was developed for predicting
sieeess in the literacy training course. This analysis, using a randomly selected half of the group,
yiclded @ multiple correlation of 4.52: cross-validation with the remaining half of the group pmduud
a correlation of +.50, (30 pp.)

Wood, M.E. Multi-medin in USAF pilot training, AFHRL-TR-71-14, AD-732 611, Williams
AFB, AZ: Flying Training Division, October 1971. Project 1123. NTIS. The flight-line portion of
flying training has traditionally required farge amounts of airtbome practice under an apprenticeship
form of instruction. New developments in educational technology, from both a philosophical and
device point of view, provide new opportunitics to train airborne skills in a ground environment,
Through the use of multi-media instructional techniques, within the context of a systematic approach
to training, much can be done to improve the overall efficiency of actual airborne practice. (12 pp.)

Harding, F.I., & Richards, J.A. A descriptive analysis of the classification, assignment, and
sepmztion systems of the armed services, AFHRL-TR-71-15, AD-730 591, Alexandria, VA:
Manpower Development Division, May 1971, Project 4499, Contract F41609-70-C-0037, Hunn
Resoueces Research Organization (HumBRRO). NTIS. Euch year many thousands of young men
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transfer between civilian life and the Ar@mcd Services. Because of the impact of military service on
occupational aspiration and career development, it is important to develop a thorough understanding .
of the interaction between the military and civilian manpower systems. The p::rpose of this study is
to describe the classification and assignment process applied to men entering tnilitary service and to
similarly describe the process followed for their separation from the service. Special attention is given
to how previously acquired skills are identified and acted upon and how the recruit’s occupational
preferences and inlerests are related to his classification and assignment. The nature of the counseling,
training, and placement activities is the focal point of the description of the separation prooess.
fnformation was obtained from a review of official policies, procedures, and manuals; interviews with
staff members; and observation of the classification, assignment, and separatior: processes. A
comparative analysis was made of the procedures of the Air Force, Army, Marine Corps, and Navy.
(39 pp.) ‘

Federico, P.A. Identifying item validity indices utilizing a multivariate model.
AFHRL-TR-71-16, AD-729 763. Lcyry AFB, CO: Technical Training Division, April 1971. Project
1121. NTIS. This study demonstrates and discusses a new procedure for performing item analysis
which utilizes multiple discriminant analysis to establish efficiently and effectively an index of item
validity. Application of this statistical technique tc data derived from an attitude survey of three
groups of students enrolled in technical training courses yiclded the following results: it disclosed
those stinmlus items which were responsive enough to discriminate among criterion groups; it
partitioned the total discriminatory power of the items into two homogeneous components. it
yielded data for arriving at a special weighting scheme for scoring the final attitude form; and it
located the positions of the criterion groups reiative to the two orthogonal dimensien. of the attitude
universe. (5 pp.) '

Taylor, J.N., & Black, D.E. Assignment of non-priorservice college’ graduate airmen.
AFHRL-TR-71-17, AD-728 624. Lackland AFB, TX: Pcrsonnel Division, January 1971. Project.
6323. NTIS. Amendnients to the Selective Service Act passed in 1967 resulted in a substantial
increase in Air Force accession of non-priorservice college graduate airmen. This study was
conducted to determine if the assighments given this group related to their academic specialties. Data
from a sample group of these airmen revealed that a majority had received assignments in which their
academic training could be used. The sample studied was substantially weighted by airmen who

entered under the Delayed Enlistment program. (9 pp.)

Hill, J.W., & Gocebel, R.A. Development of automated GAT-1 performunce measures.
AFHRL-TR-7§-18, AD-732 616. Willums AFB, AZ: Flying Training Division, May 1971. Project
1123, Contract F41609-70-C-0041, Star..crd Research Institute. NTIS. This report describes a
systewmatic search for flight patameters that correlate with pilot proficiency. The system for making
psychophysical measurements of the parameters consists of a Link General Aviation Trainer (GAT-1)
comected to a snill online digital computer (LINC-8)., The conxputer can simultaneously monitor
cight flight variables and input pseudo-random command signals (rough air) to three GAT-1 flight
vartables. By using this small computer in conjunction with a second computer program for further
processing, 266 flight parameters were measured for each of the 30 subjects (S5) run through the
experiment series. The parameters were means. standard deviations, correlations between variables,
and compensatory tracking gains and plise shifts. /

The experiment series consisted of four tasks of increasing difficulty: o h(')lding task, a holding
task with power changes, a five-part flight profile, and an 1LS mding approw.ch.’First, an analysis of
viriance on ¢ach of the 266 variables wis used (o select the most important ones. Second, these
selected variables were entered in a multivarate discriminant analysis to determine which contributed
most to differences in pilot experience. Although between 10 to 15 variables sufficed for perfect

Cseparation of the 83 into the three experience groups from which they were chosen, 27 varishles
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significantly contributed to the scparation. A single criterion variable, a linear weighted sum of these
27 flight parameters, is suggested as a measure of pilot proficiency. (33 pp.)

- Culclasure, D.F. Development of career motivationil prediction and selection procedures.
AFHRL-TR-71-19, AD-728 625. Lackland AFB, TX: Personnel Division, January 1971. Project
7719, Contract F41609-70-C- 0032 Southwest Research Institute. NTIS. This technical report
constitutes a comprehensive réview of the literature related to career motivatipn and selection
procedures. It surveyed the rgpé}rted techniques for measuring carcer motivation and interest which

. were used by 24 industrial firms, 14 personnel/and management consulting organizations, 8 marketing

rescarch firms, and varous govemmc'ltal agencies. Toward an ultimate goal u ufidentifying those who-
can be expected to clect_to--remaiit "oh active duty past their Original date of obligation, 2ach
technique “cited was.evaluated for possible application as a means for screening applicants who are to
be provided training that leads to commissions as Air Force officers: The survey failed to identify a
predictive instrument which demonstrated a sufficiently high validity coefficient to be of nractical
value. Available evidence, however, suggested that a career motivation scrceme(lszg\mrocedure could be
developed with reasonable probability characteristics of moderate effectiven predicting career
motivation. Such a procedure would emplny (a) those portions of the Strong Vocational Interest
Blank (SVIB) which have been shown to have modzrate validity (0.25) for predicting Naval officer
retention when scored with the Navy Officer Key, and (b) a revised version of the
Importance-Possibility Scale investigated in its original form by Air Force psychologists. (76 pp.)

Fitzgerald, J.A. Evaluation of an airbome audio-video recording system- for aircraft equipped
with head-ip display. AFHRL-TR-71-20, AD-736 818. Williams AFB, AZ: Flying Training Division,
May 1971. Project 1123, Contract F41609-70-C-0035, Conductron Corporation. NTIS. Recent
innovations in flying training, most notably the technique of audio-video recording, suggest a very
promising approach to the training of fighter pilots. The objective of this project was to provide a
low-cost, reliable audio-video recording system (AVRS) for aircraft equipped with Head-Up Display
(HUD) that would be capable of recording both the cxtemal real world cues through the aircraft’s
forward windscreen as well as the symbology of the HUD projected on the aircraft’s combining glass.
The ultimate abjective is a research program to assess audio-video rccordxhg in HUD-equipped aircraft
as both a technique for improvement of training and as a tool for pilot proficiency assessment. Two
A-TD aircraft were fitted with an AVRS constructed from low-cost, commercial equipment with a
good record of reliability. Thc equipment was modificd to make it compatible with the ajrcraft and
its flight environment. The systcm proved capable of recording the symbology on the HUD, as well as
resolving ground target at normal altitudes and slant ranges encountered in the training environment.
Although the equipment is quite acceptable for the purposc intended, it was not concluded on the
basis of this study that this particular engincering design would be satisfactory for flect-wide retrofit.
Deficiencies that are acceptable for a rescarch program might prove completely unacceptable for an
operational systcm (12 pp.)

Taylor, C.W., Murray, S.L., Ellison, R.L., & Majesty, M.S. Devclopment of motivation
assessment techniques for Air Force officer training and cducation programs: motivation for pilot
training. AFHRL-TR-71-21, AD-751 487. Brooks AFB, TX: Professional Education Division, July
197t. Project 1125, Contract F33615-69-C- 1882, University of Utah, NTIS. This study was an
investigation into the relevance of motivational factors ope:ating ir various Air Force training
programs. especially Air Training Command’s Undergraduate Pilot Training program. The rescarch .
project, as a whole, was directed toward understanding mofivational factors as they distinguish those
who drop out of training from those who successfully complete training, Inves ligation of the possible
motivational factors behind voluntary climination was designed to lead to (a¥the development of a
motivational screening device which would reduce the voluntary eliminees from Undergraduate Pilot
Training as well as other Air Force programs; and (h) the development of an instrument which would
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measure cl. wge in motivation as a result of Air Force training. This report serves to specity the
overall project research design and to report results and conclusions reached in tl.e first year of data
collection. Two of the most interesting findings at this carly stage of development are thut some
motivational component exists in both the self-initiated climination (SIE) attrition criteria and the
keys built to predict them, and, further, that the AFOQT already contains valid items that are not
now heing used but which can be scored for motivational screening purposes. Although the AFOQT is
not now being scored for motivation, there seems to st a potential for increased efficiency of
predicting Self-Initiated Elimination (SIE). Empirical keying of AFOQT items and the most valid
items developed in this study yielded promising results as a first step in the development of a
motivation assessment technique. It is recommended that turther research be done to more fully
assess the impact of this initial investigation. (30 pp.)

Askren, W.B., & Regulinski, T.L. Quantifying human performance reliability. AFHRL-TR-
7:-22, AD-727 766. Wright-Patterson AFB, OH: Advanced Systems Division, June 1971. Project
1124, NTIS. Human performance reliability for tasks in the time-space continuous domain is defined
and a general mathematical model presented. The human performance measurement terms time-to-
error and time-to-error-correction are defined. The model and measurement Jerms are tested using
laboratory vigilance and manual control tasks. Error and errorcorrection data arc ordered and the
underlying density tunctions isolated. The Weibull distribution is best fit for time-to-first-error data,
and the Log-Normal distribution is best fit for time-between-errors and time-toerror-correction data.
The normal distribution is rejected in all cases. Distribution parameter values are applied to the
general mathematical model, and prediction made of human performance reliability tor the tasks. It is
also shown that task performance reliability improves with training on the tasks. (13 pp.)

Chenzoff, A.P., Mallory, W.J., & Joyce, R.P. Guidarice and specifications for the preparation of
fully-proceduralized job aids for organizational and intermediate maintenance of electronic
subsystems. AFHRL-TR-71-23, AD-731 144. Wright-Patterson AFB. OH: Advanced Systems
Division, June 1971. Project 1710, Contract F33615-70-C-1500, Applied Science Associates, Inc.
NTIS. This report suppliecs a model for specifications for the preparation of fully proceduralized job
aids for organizational and intermediate mainter.ance of electronic subsystems and offers guidance in
the preparation of such aids. The aids to be developed from these specifications are for flight-line or
field-shop maintenance of any electronic subsystc:n. .nu support the perfurmance of the following
maintenance functions, as needed: checkout, align=x: - _pair, adjustment, calibration, mal function
localization, ‘malfunction isolation, and the remova a . replacement of malfunctioning equipment
items. (116 pp.)

Lintz, L.M., Askren, W.B., & Lott, WJ. System design trade studies: the engineering process
and use of human resources data. AFHRL-TR-71-24 .D-732 201. Wright-Patterson AFB, OH:
Advanced Systumns Division, June 1971. Project 1124, Contract F33615-70-C-1564, McDonnell
Douglas Astronautics Company — East. NTIS. The purpose ¢ study was to investigate the system
design tiade study process, and to determine the feas . wud effects of integrating data on the
human resources of the Air Foree in his process. Sixty-c.ae completed trade sindies from aero-
nautical, missile. and command and control systems were analyzed to determine the nature of
engincering design trade studies. Four simulated trade studies represendng 1+ 1t control and avionics
subsystems containing enginecring and humanresources data were constructed for experimental use.
Seventy-two experienced design engineers performed the simulated trade st dies. 1t was found that
engineers can and do use human resources data in system design trade studies. and that such data
should be presented in-tabular form. in quantitative fashion and in units familiar to the engineer to he
most nselul. It was also fouad that there are four major sources of variability in trade study results,
namely . choice of parameters to be included. weighting factors assigned to “he parameters. methods
of normalizing the parameter data, and methods of combining parameter data and weighting factors.
Ait Foree standardization of trade study methods is recommended. (104 pp.)
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Valverde, HLIL, Hick,, CF., & Keams, N.H. Development of an RF-4C refueling training
program from computer-based systems data. AFHRL-TR-71-25, AD-736 409. Wright-Patterson AFB,
OH: Advanced Systems Division, June 1971. Project 1710. NTIS. This report describes the
development of o systems approach to REAC air refueling training. The primary objective of the
effort was to develop an instructional plan, or blueprint, using a format which facilitates the
atilization of cuting computerbased task data by training personnel. The training plan was
developed for use by Tactical Air Reconmaissance Center structor personnel in training RI*-4C
airerews toetfectively perform KC-135 ain refueling requirements. Secondary program objectives
were to demonstrate and refine the technology for developing other job-specific aircrew training
programs using existing computer-hased task data. The complete RE4C air refueling training segment
bused on task and subtask behavioral objectives is appended. The objectives state the behavior
require! fitions under which the behavior Is 1o be observed, and the standards which the
het (104 ppo)

TREES: a computer software system for processing data organized in branch
form e Lcation to job perfotmance aids). AFHRL-TR-71-26(1). AD-732 204, Wright-Patterson
AFRB, OH: Advanced Systems Division, June 1971. Project 1124, Contract F33615-70-C-1641,
System Developmert Corporation. NTIS. This document describes the development of computer
programs for loading, editing. maintaining. nd querying treesstructured data bases. Louading und
mamntaining data bases can be achieved interactively or in the bateh mode. Querying and editing are
done in the interactive mode only. A pré‘rcqni.\itc to the development of the computer programs s
the developimnent of trees L ectured data base coneepts. (32 pp.) -

Colwell, M.C., & Risk, .M. TREES: a computer software system for processing data organized
in branch form (an application to job performance aids). AFHRL-TR-71-26(11), AD-735 603. Wright-
Patterson AFB, Oll: Advanced Systems Division, June 1971, Project 1124, Contract
F33615-70-C-1641, System Development Corporation. NTIS. This report describes five computer
programs which provide step-hystep guidance through treestructured data files. Together. these five
programs constitute. TREES. The five programs are: (1) QUERY - for interacting with a tree-
structured data base from a remote terminal: (2) BUILD fortfoading data from a remote tenminal;
(3 EDIT  for editing and moditying existing data bases from a remote terminal: () BUMP  for
loading and maintaming data bases in the batch mode: and. (5) LOADSS for loading and
maintaining standard statements in a batch mode. This Volume is intended for programniers who may
wish to apply. expand. or revise any of the features of the TRELS Compnter Programs. Volume § of
this report describes the design and development of TREES. (90 pp) '

Colwell, M.C.. Risk. D.M., & Reed. L.E. TREES user's guide — 2 computer software system for
handling information in branch fonu AFHRL-TR-71-27. AD-732 209. Wright-Patterson AFB, OH:
Advanced Systems Division, Jure 1971, Project 1124, Contract F33615-70-C-1641. System Develop-
ment Corporation. NTIS. [nstructtons are presented for interactive and batch computer programs that
process tree structured (TREES) data. These instrections Nrc prc’purcd as part ol an overall etfort to
develop techniques for a computer based job performance 2_IHe QUERY program, which operates
from a remote computer terminal provides step-by-step  guidance  through  maintenan e
troubleshooting trees. Data files may be created and maintained from g renote terminal using
programs BUILD and FDIT, respectively. Large data bases are stored and maintained with program
BUMP and standard phrasing of test material is stored in the uata buse with program LOADSS.
Instructions for the interactive progams were prepared so that an individual with dittle o no
computer expericnee may create. modity, and query his own data base, Key punching instructions are
siven for the bateh processing proweams. The five programs have sutticient Bexibility tor application
to-many forms o treesstructured data, including tlow diagrams. instructional material, or any other
orms in which step-byastep gaidance is needed through decision points. (123 pp)
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Vitola, B.M., Massey, LI, & Wi_lhoum. JM. Development and standardization of the Aimman
Qualitving Examination—-Form J. AFHRL-TR-71-28, AD-730 592, Lackland AFB, TX: Personncl
Division, May 1971, Project 7719, NTIS. A new form of the Airman Qualifying Examination (AQE-D)
was developed and standardized for im: ementation in July 1971, The test replaces AQE-60 in the
Alr Foree's selective rearuiting progia. o captine data and statistical characteristics of AQE items
and subtests are presented. as well as wocnconelations among Project TALENT tests and AQE
variables. AQE-) wus formuttad o present homogencous items in blocks, thereby  taking into
considenation the examined’s mental set. The changes incorporated in the test should allow for more
etticient admimstiation, scoting, and gathering of biographical data: turther, research data should be
more readily aceessible. 7 pp.)

Vioka, BM., & Valentine, L.D.. Jr. Characteristics of Air Force enlistees related to draft
vulnerability. AFHRL-TR-71-29, AD-730 593, Lackland AFB, TX: Personnel Division, June 1971,
Project 7719, NTIS. Although the Air Foree has relied on voluntary enlistments to maintain its foree
stiength, itis recopniz-d that w major portion of first-term airmen e metivated to enlist by the
prospect ol being dratted. On the basis of draft vulnerability, the accessions tor 1970 were
categorized into four groups defined in terns off dratt pressure. These groups, designated = bigh,
moderite, aud low draft-pressare and draft non<libible, were compared on various dimeraions,
Compared to the other  roups, the aptitude test pertormance of the low-perssure group was low,
There were signitficant ditferences between the dedft non-eligible group, the other groups. and the
total sample. I oall compatisons on test performance, there were marke:d difterences between racial
subgroups. but only moderate difterences within draft-pressure groups. The Cata suggest that, under a

reduced-dratt or zero-dratt conditions, manpower resourees at the higher aptitude levels with be more

limited than presenty is the case. (12 pp.)

Lecznar, W.B. Three methods for estimating difficulty of job tasks. AFHRL-TR-71-30, AD-730
594, Lachland AFB. TX: Personnel Division, July 1971, Project 7734 NTIS. The exploratory study
wsing o job inventory developed tor the Medical Materiel Career Ladder is concerned with a simple

evahation of three methods for estimating the difficulty ol tasks: (@) rating on a relative scale: (b))

rank ordering: and (¢} computing an index rom average grade of job incumbents performing cach
tash. The data sugeest the rating approach is one to be preferred stthough some additional questions
arose conceming possible ettects of task wording on variability across judges, or raters. 3 pp.)

Boldt, R.I'. A simple confidence testing format. AFHRL-TR-71-31, AD-737 113. Lowry AFB,
CO: Technical Training Division, July 1971, Project 1121, Contract F41609-70-C-004+4, Educational
Testing Service. NTIS. This paper presents the development of scoring functions for use in
conjunction with stundard maltiple-choice items. In addition to the usual indication of the correct
alternative. the method regnires that the examinee indicate his personal probability: of the correctness
of his response. Both line v and quiadratic polynomial scoring functions are examined for saitability.
Unique quadratic scoring canctions are toand such that o scote of zerois assigned when complete
ane rtnnty s medicated. Fathiermore. the examinee can expect to do hest if he reports his personal
probabitity accurately. A table of siple integer approxinuitions to the scoring function is suppiied.
(b pp.)

LEehtemacht, GJ. Use of confidence testing in objective tests. AFHRL-TR-71-32, AD-734 031.
Lowry AFB, CO: Technieal Trining Divisios July 1971, Projecet 1121, Contract F41609-70 €004+,
Educational Testing Senvice. NTIS. The developmient of confidence testing as a form ot objective
testing was traced from tevner's imtial format to that devetoped in recent s ears. Confidence testing
has been used in vanving tonms over the past torty veas as aomethod for inereasing the am ot of
mrormation avalable trom objective test itens. This paper taaes the developnient of the procedure
from Hevner's beginning e thod up o the sanous mie thods in use today . The term contidence testing
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is applied to both probabilistic testing Td confidence weighting procedures. Various procedures are
presented, and their relationship with personality factors is discussed. (11 pp.)

Echtemacht, G J., Sellman. W.S.. Boldt, R.F.. & Young, J.D. An evaluation of the feasibility of
confidence testing as a diagnostic aid in technical training. AFHRL-TR-71-33. AD-73(4 032. Lowry
AFB. CO: Technical Training Division, July 1971. Projeet 1121, Contract F41$09-70-C-0044.
Educational Testing Service. NTIS. This report describes a study to determine the teasibility and the
cost-effectiveness of using confidence testing as a diagnostic aid in technical trainit: programs, Two
types ol confidencee testing, Pick-One and Distribute 100 Points. were developed for comparisen to
conventional multiple-choice testing. The study was carried out in two technical training courses,
Actospace Ground Equipment Repairnan (AGE) and Jet Engine Mechanic (JEM), currently being
tiught at Chanute Air Foree Base. !Hlinois. The eriteriz for teasibility included end of block
examination scores. number of student remediational sessions, and both “student and instructor
attitudes. I addivan, i relavionship of various personality variables to csnfidence test scores was
examined for both types of confidence testing. The major finding was that while scoring was
somewhat more time consuming, end of block examination scores improved slightly and the number
ot remediations required dectined slight!v when ecither confidence testing method was employed.
Other arcas of investigation produced ¢ iy null results. (1 27 pp)

Echternacht, GJ.. Boldt, R.F.. & scliman, W.S. User's handbook for confidence testing as a
diagnostic aid in technical training. AFHRL-TR-71-34, AD-731 192. Lowry AFB. CO: Technical
Training Division, July 1971. Project 1121, Contract F41609-70-C-0044 . Educational Testing Service,
NTIS. This handbook is intended to supply both testing specialists and general users of tests with a
set ol instructions for implementing a program of confidence testing in technical training situations,
provide information concerning such factors as the identification of promising areas ot application,
the relative value and case of alternative scoring methods, techniques for evatuating contidence
information, and administrative considerations. It contains a discussion of Pick-One and Distribute
FOO Points contidence tormats. other confidence procedures, and the relative merits of each methaod,
selection and confidence test scale scores, uses of confidence testing, and instructions for those
administering contidence tests where either hand or nachine scaring is used. (37 pp.)

Morgan, R.L. lmplications of training research for CAL AFHRL-TR-71-35§, AD™733 339.

" Wright-Patterson AFB, OH: Advanced Systems Division, August.1971. Project 1710. NTIS. A brief

deseription is provided of five general implications of prior training research for contemporary ctforts
to exploit computers for training. Stated negatively. or as cautions. these five general implications
ares 1o Don'tact as if computer based training were something entirely new. Always conceive of
computer based training in such a way that you can relate it to what is known about conditions for
effective training. 2. Don’t be misled.into thinking that a computer offers a training system which is
obviousty so superior that no evatluation need be made or records Kept. 3. Don't just apply the
computer to training. Carefully analyze the total training process and.apply the computer to those
tunctions that need automation. 4. Don't be seduced by claims that, almost mysteriously profound
learning and undersianding occur when a trainee “uses a computer to intercact heunstically with the
subject-matter.” Systematic practice with feedbaek is still the best condition for learning. S. Don't
put all your “eggs” in any one type of research and development *hasket.” Because of high investment
costs and other factors, such as market position. there seems to be a somewhat unhealthy emphasis
on an mimediate capability. (6 pp.)

Andersen. D.O.. & Hagin, W.V. What's new on the training horizon? AFHRL-TR-71-36. AD.727
009. Williams AFB. AZ: Flying Training Division. March 1971. Project 1123, NTIS. Jet tlying
tianing is costly and takes a long time. Flying training has always been cssentially a “learn by do”
vperation. This paper deseribes new training technologies. 1t documents the potential of these
technologies and simple and comples ground trainers for vastly improving both the Guality and

clticieney ol pilot training. (23 pp.) 5 8 \
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Federico, P.A. Evaluating an experimental audio-visual moduale programmed to teach a basic
anatomical and physiological system. AFHRL-TR-71-37. AD-734 030. Lowry AFB, CO: Technical
Teaining Division, July 1971. Project 1121. NTIS. This study evaluated the learning efticiency and
eftectiveness of. teaching an anatondcal and physiological system to Air Force enlisted trainees
utilizing an experimental audio-visual programmed module and @ commercial linear programmed text.
It was demonstrated that the audio-visual prograsnimed approach to training was more efficient than
and equally s etfective as the programimed text approaéh’to Guiiing, [t was determined that trainees
of different feaming abilitics acquired as much knowledge about the digestive system from viewing
the 20-minute audio-visual module as from interacting tor 80 to 120 minutes with the programmed
text. It was established that students who differed in their mastery of the rudiments of anatomy,
physiology, and . /medical tenminology performed equally well atter audio-visual instruction or after
written progranuned instruction. 1t was found that trainees reported” more positive reactions to the
audio-visual program than to the written progranm. It was recommended that within the Medical
Service Fundamentals Course audio-visual programmed-instiuction be emphasized and written linear
programmed instruction be dewemphasized. 125 pp)

Smith, E.A. Use of portable video recorders as an instructional system development tool.
AFHRITR-71-38, AD-737 114, Lowry AFB, CO: Technical Training Division, July 1971, Project
FE21 NTIS. This report proposes that small portable video tape recorders can be employed
etfectively and economically as a “sciateh pad™ during course develorment. Doing so facilitates the
tnstructiond System Development approach. Current offsthessheltf ¢pupment can be used tor data
cathenng during the analysis of svstem requirements. It can be very advantageous in obtaining clear
and concise detimition of training wequirenents. This same equipment can be employed tor initial
development ot the course objectives and  the test materials. Paring this phase it has proven
particularly beneticial in revealing enabling objectives that might otherwise be overlooked., developing
alogreal presentation without extrancous material, establishing definable objectives, and encouraging
the inclusion of selt-evaluation and confirmation as an integral part of the learning process. During
the development and validation stages. the equipment can be used for initial seripting, for editing and
re-editing, For obtmimy content approval, and for individual tryout by students, During these
activities, video cnables the development” of material through the evolution of many revisions
prepated quickly and casily with a minimuam o interference with the developmental activity by
delavs due o requirements tor outside techmical assistance. Finaly. the techniques enable the course
wiiters to obtain g viewable end product betore they -have to commit themselves on the media to be
used. The video tapes can then be used as the dratt or shooting script for the development ot the
manual, motion picture, or prenariated shide sequerices The major eriterion is that equipnent_be
available that can be used by svstem designers with a mininnunn of interruption of their creative
endeavors. While it is recommended that video recordings be used during the devetopment of lr;lim;lg
sequences, s not advocated  that they be used for presentations in"the classroom. Rather.
conversion of the training atenal o manuals, prenarrated shde sequences. ar movies is advocated. (7

P

Shriver, E.L.. Mills, GM., Harris, CM., & Canswell, WA, Guide to defining and solving waiting
line problems: procedures. AFHRL-TR-71-39(1), AD-738 320. Wright-Patterson AFB, OH: Advanced
Svstems Division. June 1971, Project 1124, Contraet F33615-70-C-1797. URS/Matrix Rescarch
Company. NTIS. This yuide s designed 1o present technignes for the sotution of queuing problens in
a torm for use by the nonoathe matician. 1t is believed that etfective wse ot these techniques will
provide considerable savings in those 1ob areas where waiting time is a costly factor, The wide
consists ot aseries of questions that nay be directed towand any geeuing prohlem at hand, Fhe
answers to these guestions will lead the reader in the direction of a solution o1 1esolurion ol a
prohiem. The mathematics bevond withmetic nermally equired by such probiems has bess reduced
o wraphical fonm, These vraphs can be nsed Tor most valnes enconntered in a0 commen queding
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problem. Additional descriptive material is included in the text which explains these ty pes of queuing
problems that this guide does not address, and provides an indication ot how such problems might be
simplificd and how approximate solutions might be regehed. This guide is directed toward the
common, job-oriented problems and leaves the special cases for more advanced texts. (184 pp))

Mills, G.M., Shriver, E.L., Carswell, W.A,, & Harris, C.M. Guide to defining and solving waiting
line problems: sample problems. AFHRL-TR-71-39(1), AD-736 032. Wright-Patterson AFB, OH:
Advanced Systems Division, July 1971, Project 1124, Contract F33615-70-C-1797, URS/Matrix
Research Company. NTIS."Volune 11 of this guide contains 71 sample problems pertaining to Air
Force operations, maintenance, base administration, supply, and transportation. The step-by-step
procedure for solving cach problem with queuing techniques presented in Volume 1is illustra od. (376
PP.) . B

.

‘Sanders, J.H., Jr., Valentine, L.D., Jr., & McGrevy, D.F. The development of equipment for
psychomotor assessment. AFHRL-TR-7140, AD-732 210. Lackland AFB, TX: Personnel Division,
July 1971. ¥roject 7719, Contract F41609-70-C-0015, BioTechnology, Inc. NTIS. The purpose of
this work ‘was to develop a highly flexible psychomotor testing system capable of reproducing the
psychological task structuse of two clectromechanical tests used carlier in Air Foree pilot selection
programs. These were the SAM Complex Coordination Test and the SAM Two-Hand Coordination
Test. The work was conducted in two phases. the first of which resulted in the definition, design,
assemnbly. and testing of the psychomotor testing system. The second phase involves the testing off
120 Air Force pilot candidates and analysis of the data, The system developed to implement these
tests consists of two test stations (expandable to eight) and a test control unit. Test control station
functions are  performed with o PDP-8/L digital computer which can generate graphical.
alphanumeric. or point displays on a direct-view storage tube. The feasibility of this psychomotor
testing system was demonstrated. 1t was found to be highly flexible and efficient, with a capability
for conducting test sessions under automated conditions. (11 pp.) .

Nagler, A.H., & Mazurkewitz, A.R. Wide angle, infinite depth-of-field optical pickup for visual
simulation. AFHRL-TR-71-41, AD-892 433. Wright-Patterson AFB, OH: Advanced Systems Division,
November 197 Project 6114, Contract F33615-68-C-1456, Farrand Optical Co:, Inc, NTIS. During
Phase 1 of the program. a study was undertaken to establish the most favorable approach toward
producing a wide-angle. infinite depth-of-ficld. inclined-image plane viewing_probe for purposes of
simulation. The second™paase involved fabrication. test and evaluation of an cnéinecn’ng feasibility
model of such a device. This report describes both phases of the program. Previous optical pickups for
flight simulators were limited by stant range focus at close approaches to a model. Obtaining closer
approaches has important size. cost and versatility advantages im making simulator terrain models and
support equipment. Phase 1 study results indicated the feasibility of producing a 140° cireular fickd
pickup with tull pitch capability and a close approach of 4.1 nun. A preliminary but realistic design
was developed and evaluated. The design approach was confirmed by photographing a runway model
with o modified 110% probe. Other coneepts examined that had promise of improving resolution were
dual sensor outputs and dual relays. Component trade-offs, simplifications. and techniques were
sufticiently developed for the design and fubrication phase of the program to proceed directly. The
Phase 11 design. fabrication and test program resultéd in an engineering model that essentially met all
of the design goals of the program. The probe system was evaluated numerically and
ehotographically . workihig to an attitude of 0.2 inches. 1t has full functional operation in a static form

aan readily be reworked to dynamic operation if desired. (86 pp.)

Grausnick, R.R., & Kottéustette, J.P. A performance evaluation: wicrofiche versus hardcopy,
AFHRL-TR-7142: AD-734 740. Lowry AFB, CO: Technical Training Division, May 1971, Project
P21, Contract F41609-70-C-0040, Univenity of Denver. NTIS. The primary purpose of the present
study was 1o replicate an expaiment previously conducted by Baldwin and Bailey (1971) in onder to
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establish the weproducibility of their resubts ina difterent user environment, Twelve psychometric
instruments employing technical traiming materials which required vanious types of visual sKills were
used i the testing. Three torms ot cach test exercise were reproduced: hardeopy, positive-image
miciofiche. and negative-image microfiches Ninety subjects were randomty assigned to one ot three
eaperimental  wronups (hardeopy, positivesinage, and negative-inage). An analysis ol vanance (Winer,
1962: Myers. 1966) revealed F ovalues to be significant bevond the 01 level for Test 4, Figure
Identification: Test 6. Svibol Trnslation: Test 72 Graphs: Test 8, Tables: and Test 120 Number
Verification: and bevond the .05 fevel tfor Test S0 Tength Estimation. No significant ditteienees in
performance were found between puositive and negative-mage microfichie presentations. These results
generally substantiate those reported by Baldwin and Bailey. Furtheranalvses demonstiated that the
reader presentation primarity aftected the speed at which the subjects worked  while accuracy was
not ditterentiatly atfected by the presentation mode. An analysis of the periorniancee o subjects
vrouped aceording to Armed Porees Qualilication Test (AFQTY scores indicated that vanous
wtelligengy groups were ditterentially wttected by the mode of presentation. While statistical
ditterences were tound ina number of test exercises, no tundamental ditticulties were encountered
wlhich would bay future utilization of microtonu natenals intechnical training programs., (51 pp.

Grausnick, R.R.. West. AS.. & Kottenstette. 3.2, Microform use in a technical training cnviron-
ment - an experiient. AFHRL-TR-71-43. AD-733 686. Lowry AFB. CO: Technical Training Division,
May 1971, Project 1121, Contract F41609-70-C-0040. University of Denver. NTIS-This phase of the

esearctt i technical taining microtonn applications eaplores the comparative advantages and

disadvantages of mcrotorm i casstoont taining applications. A 30-hour instructional sequence
cntitted. T Basie Compuier Operation™ was selected from an on-going conrse at the 3750th Technical
Pinmning School, Sheppard An Foree Base, Wichita Falls, Texas. A twosstage filiming procedine was
wsed o convert the g nunualt used in the istructional sequence to an innovative microlonn
fornen me bath positive and neeative 1ilm polanties. The magor result of this comparative analysis is
that A Foree temees can and did nse the microtorm sastems effectively and intensively ovenr o
onc-week perrads Nooagndiomt pedomumee decieinents were encountered in the experimental
chasses. This study alsor exwmies o nunber of important consdentions involved inwtilizing nnero-
forme for traming puposes. ncduding the impact of mictotorm use on instructional routine.
adnnstrative-logisties considerations, and student study Tabitss A pasonal reader s wecommiended
far ats positive values ur classtoom usey stadent residence wses and lovisties. The significant
decomplishiments or thas study swere the demonstiation o) the teasibility of the micre orm o wmedinnm -
tor classrongiomstincetion e the deselopment of an ettectve . mnovatne format which atilizes the
uniue presentation chioactensties ol mecroton to taahitate mstractional comnnnneation. (68 pp.)

Rottemstette, 1P Morrison, B West, AL & Gransnich, RR. A gnide to instructional uses
of microform. AFHRL-TR-71-44, AD-734 741 Lowns AFB. CO: Fechuieal Training Division, May
1971 Project 1121 Contract F4E609-70-C-0040. Univenity of Denver. NTIS, This Guide presents
mtornaton on e use ot icrotors e trnmng cnviromnent. to provide hasic hackeround on
nictoforis s o disnner communteations medinme and to illnstiate the steps eqiied in opera-
Henadiznm, the uae ot ircTobnrms e e fning seienee. -

Avresiow of the materrad to be presented resalted i the prepaation ot toee chapters tor the
wstraction of individuals requnmge an andestandinge ot the subject 1) ceneral information on
rncrotonns toomclude detinitions and explanations ot wenms, materials, and concepts: applications
sl aceeptanee s new teclmigues wnd processess costsand intarmation sources (23 the use ot micro-

fons e direct instictional mode and the elationships o migrotorm: capabilities to training

apphottions. and 13 e consderations oo be taken mto aecount moany specttic mstiictional
Apphoation, whrchmelade oplan tor instructional matanials . a plan tor delivery, and o plan Yo use . s

wellas e cnthne tordesien andinplementationgf such an operation. (80 pp.)
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Shenk, F.o & Wilboum, J. M. Officer attitudes related to carcer decisions. AFHHRL-TR-7145,
AD-744 038. Lackland AFB, TX: P'ersonnel Research Division, December 1971, Project 7719, NTIS.
e present study is a reexamination of survey data obtained in 1964, which have been updated
agamst a currentcriterion of active duty versus separated from the service. The initial study was
undertahen 1o examine factors related o the cazeer intent of officers with limited commissioned
service. At that time. the USAE Trainine and Utilization Survey was designed and administered to a
20-pe ruw&-wmr{e«# #H-otficers with dess than seven years of military service. For the current study,
subjects having less than 12 months of active duty at the time the survey was administered were
omitied. Criterion data were obtained for 4,006 subjects. These subjects were further subdivided into
various subgroups to account for differences in source and type of commission. The overall retention
rate was 65 pereent for this sample: however, there were differences in the various subgroups,
Examination of the stated career intention of these subjécts suggested that those who had a definite
positive or negative attitude toward a military career were fairly consistent in their intent and actual
decision. The overall corretation between the stated career intent and the criterion was .56, Job

~characteristics or rewards were also examined. In general there was little or no relationship between

the importance of a rewand and the attainability or that characteristic. (19 PP

Guinn, N., Alley, W.E., & Farmer, C.B. Impact of an all-volunteer force on AFROTC officer

procurement. AFHRL-TR-71-46, AD-741 746. Lackland AFB, TX: Personnel Research Division,

December 1971, Project 7719. NTIS. As the armed forces consider the feasibility of impl‘émcnling an
all-valunteer foree. it becomes necessary to determine the impact of such a move on office:
aceessions. A representative sample of AFROTC advanced cadets were surveyed and categorized into
groups based on draft vulnerability and expressed attitude toward officer training in the absence of
the dratt. Results indicate that AFROTC cadet enrollments are motivated to some ¢ vtent by draft
pressure. In compaiisons nade between self- and dratt-motivated cadets. statistically significant
ditterences were found on demographic. aptitudinal. and attitudinal variables. (4} pp.)

“Jublin, J.A. Study to define the interface and options for the advanced simulation in under-
graduate pilot trainiag visual simulator. AFHRL-TR-71-47, AD-739 ~" = Wright-Patterson AFB, OH:
Advanced Systems Division, September 1971, Project 1192, Contr.  1'33615-71-C-1211, General
Electric Company. NTIS. As a result of recent Air Foree decisions regarding the Advanced Simulation
m Undergraduate Pilot Traimng (ASUPT) Flight Simulator requirements and configurations, the need
tor additional defimtion of the visnal subsystems interface parameters became apparent. It was also
recognized that certain new fetures to improve the system operational flexibility and pertormance
needed further study and detinition, ’

In the study to define the intertiace and optioas Torhe ASUPL visual simulator. four major
areas were imvestigated. These speettic aveas urer a. CRT Elyctronics Definition, b, CRT Eletrical
(h:nr:lclcnslm. ¢. Display Multiplexing,and d. Edge Smoothing, The CRT Electronics Definition and
the CRT Electrical Characteristies investigations concentridted on cstablishing  feasible  design
parimeters consistent with system performance requirements and on identfying a compatible
interface between the CRT gincluding focus and deflection coils) and the Display Electronics. The
CRT Eiectrames Definition included - sweep generator and deflection amplitiers. Yincarity correction
cirenits, and dynamic brightuess as weltl as focus cireuits, video amplifiers. an:l power supplies, The
Displa Multiplexing and Fdge Smoathing investigations were directed toward concept definition of
optional features to improve the system operational flexibility and performance.

The Display Muluplexing investigation resulted in the definition of 1w approaches for driving
two cechpit displays with one image generator refenred to as Time Multiplexing and Edge Capacity
“lllll[ﬂk\lll“ In the Time Multiple xing concept. the computed image generator alternately updates
cach cockpit display subsystem resulting in a reduction of the update rate from 30 updates per
secomd to ES updates per second while still refreshing the 211 interlaced display at 30 times pet
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sccond to prevent flicker. The edge capacity concept shares the system scene content capacity in each
cockpit display. The subjective evaluation of motion discontinuitics associated with the reduced
update rate inherent in time multiplexing demonstrated that severe operational constraints would be
imposed if this technique were implemented. The Edge Smoothing study evaluated several techniques
for improving the discontinuities in edges intersecting the raster lines at angles other than 0 to 90
degrecs. The results of this study indicate that when all the techniques are simultaneously applied, the
residual effect is negligible. (140 pp.)

Christal, R.E. Stability of consolidated job descriptions based on task inventory survey infor-
mation. AFHRL-TR-71-48, AD-734 739. Lackland AFB, TX: Personnel Research Division, August
1971. Project 7734. NTIS. This study wes designed to determine the stability of data reported in

consolidated job descriptions computed from task inventory survey retums. It was found that the

vectors “percent performing” and “percent time spent by total group’ are highly stable, even for
relatively small samples. Split-half reliability coefticients were generally in the middle and upper 90,
(2 pp.)

Goebel, R.A., Baum, D.R., & Hagin, W.V. Using a ground trainer in a job sample approacijigo
predicting pilot performance. AFHRL-TR-71-50, AD-741 747. Williams AFB, AZ: Flying Training

" Division, November 1971. Project 1123. NTIS: This report documents a novel application of the “job

sample™ approach to screening candidates for Air Force Undergraduate Pilot Training. The job sample
approach consists of obtaining work samples during early training or simulating work situations prior
to training and deriving measures of performance from either for use as predictors of future job
success. Two specially instrumented and slightly moditied Link GAT-1 trainers (General Aviation
Trainer for single engine, propeller driven aircraft) were used to present incoming students with two
types of tasks: tracking tasks and aireratt maneuvers. Several classes ol data, (¢.g., tracking measures,
maneuvers measures., GAT-1 instructor pilot grades, were generated. Criterion data were. check ride
grades. Three important findings emerged: (a) The concept of job sunpling for screening purposes
appears to be valid and should be vigorously pursued: () the T-41 continues to predict subsequent
performance in jet pilot trmning: and (¢) the grovnd trainer is a uscful vehicle for predicting pilot
suceess and should be given further study to assess its proper role in jet pilot screening. (16 pp.)

Askren, W.B., & Korkan, K.D. Design option decision trees: a method for relating human
resources data to design alternatives. AFHRL-TR-71-52, AD-741 768. Wright-Patterson AFB, Oli:
Advanced Systems Division, December 1971. Project 1124, NTIS. The feasibility of predetermining

the design options available to the engineer during system design and placing the results in a decision

tree format was investigated. Design option decision trees for propulsion and flight control
subsystems were developed. The decision trees were evaiuated by eight engineers experienced fin
designing the specialized areas of acrospace systems. -1t is concluded that the decision format is a
feasible and valid method for describing systemn design options. It is hypothesized that Design Option
Decision Trees may provide a means for” relating human resources data to specific design
characteristics. However. a number of additional investigations are needed to develop and validate a
workable technique for using PODT's as a method for including human resources data in design
decisions. (27 pp.) '

Folley, J.D., Jr., Joyce. R.P., Mallory, WJ., & Thomas, D.Ly Full_v proceduralized job per-
formance aids: draft specification for organizational maintenance. AFIIRL-TR-71-53(1), AD>740 903.
Wri ht-Patterson AFB, OH: Advanced Systems Division. December 1971, Praject 1710, Contract
F55657-70-C0279, Applicd Science Associates, Inc. NTIS.  This report supplies a model for
specifications for the preparation of Fully Proceduralized Job Performance Aids for the orsaniza-
tional maintenance of Air Force man-machine systems. The model reflects the research findings of
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AFHRL and other DoD agencies concerning maiatens i “ro. b nus G Loic s leature of requiring
that certain subproducts necessary for the developmen. i his type of fata be prepared in a standard
format and submitted for reviess by the procuring agesicy. These subproducts include items such as a
task identification matrix, task inventory, a task description index and management matrix, » i task
step data details. The aids to be developed from these specifications are for the organizational
mainterance of any man-machine system and support the performance of the following maii.cnance
functions: cheekout, alignment, repair, adjustment, calibration, malfunction isolation and the
removal and replacement of malfunetioning equipment items. 1t calls tor the nreparation of the aids
in several options of job guide format. (116 pp.)

Folley, J.D., Jr., Joyce, R.P., Mallory, W.J., & Thomas, D.L. Fully proceduralized job per-
formance aids: developer's handbook. AFHRL-TR-71-53¢11), AD-744 007. Wright-Patterson AFB,
OH: Advanced Svstems Division, December 1971. Project 1710, Contract F33657-70-C-0279,
Applicd Science Associates, Inc. NTIS. This report provides guidance for the development of tully
proceduralized job performance aids for the organizational maintenance of Air Force man-machine
systems. It contains detailed instructions for preparing fully proceduralized job performanee aids in
accordance with the requirements of the draft specification contained in Volume 1 of this technical
report. It includes instructions for performing the behavioral task analysis and for converting the
results of the analysis into eftective performance aids. In addition, it presents a strategy and guidance
for developing supervised praetice exercises designed to produce the skitls required to prepare fully
proceduralized job performance aids. (198 pp.)

Joyce, R.P., Folley, J.D., Jr.. & Elliott, T.K. Fully proceduralized job performance aids: JPA
manager's handbook. AFHRL-TR-?H-SS(HI). AD-744 317, Wright-Patterson AFB, OH: Advanced
Systems Division, December 1971, Project 1710, Contract F33615-71.C-1644, Applied Science
Associates, Inc. NTIS. This report provides guidance for the Air Force Data Managers charged with
the responsibility tor the procurement of fully proceduralized JPAs. It provides guidelines, suggested
procedures, and checeklists for use by data managers in the review and assessment of the stbproducts,
intermediate products and JPAs produced in accordance with the draft specification contained in

Volume | of this teehnical report. (76 pp.)

Christal, R.E. Analysis of racial differences in terms of w ak assignments. job interest. and felt |

utilization of talents and training. AFHRL-TR-72-1. AD)-741 758. Lackland AFB, TX: Peronnel
Rescarch Division, January 1972. Proiect 7734. NTIS. First-term Black airmen were compared with
first-term Non-Blacks in 11 career ladders in terms of their work assignments, job iterests, and felt
utilization. The unique contribution of race in accounting for the number of tasks assigned and for
the average difficulty level of tasks performed per unit time was not significant in any of the Ldders,
Race did make a unique contribution in predicting an overall job difficulty index in two ladders, but
in cach instance this contribution was less.than <ne percent. There appeared to be no practical
differences in the types of “assignments given to Blacks and Nov» Blacks within the 11 lidders
investigated.  Blacks in the 291X0 Communications Center and Z02X0 Administrative ladders
reported a higher level of job interest and a higher feeling of utilizztion. Again. these ditferences were
significant, but were refatively small. (6 pp) 7

Judy, RW.. Levine, J.B.. Russell, R.. Van Wik, A.P.. & Wolfson. W. A conceptual d =ign for

the' cost evaluation of alternativeswdycational systéins in managing the Air Force Academy and Air
Force ROTC. AFHRL-TR-72-2, AD-770 746. Brooks AFB, TX: HQS Air Force Human Resources
Laboratory, September 1973. Project 1125, Contract F41609-71-C-0037, Canadian Commercial
Corp. NTIS. This doeument contains detaited designs of two models customized to the management
needs of the US. Air Force Academy and the Air Force ROTC. The model, upon implementation,
would permit administrators to obtaiy answers ty various “what it . .. management guestions. The
design ot these models was based on a situation analysis of the 1S, Air Fogee A cademy and! tire Air
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Foree ROTC and a state-of-the-art analysis of existing educatioral cost models. No solution was
attempted for the_ difficult problem of obtaining good measures of the effectiveness of educational
systems: these are resource requirements prediction models. This effort has produced customer
participation and acceptance: implemeraation is tor the future. (176 pp.)

Bergman, B.A., & Siegel, A.l. Training cvaluation and student achievement measurement: a
review of the literature. AFHR1-TR-72-3, AD-747 040, Lowry AFB, CO: Technical Training
Division, January 1972. Project 1121, Contract F41609-71-C-0025, Applicd Psychological Scrvices,
Ine. NTIS. The current training :valusuon and student measurement literature is reviewed. The
emphasis is pn studies whicn have been reported in the last ten years, . ithough eadier studies which
have impacted heavily on recent trends are also included. Because of the obvious interaction between
both training evatuation and student measurement, on the one hand, and such topics as statistical
methods. methods for course development, training methods, learning styles, motivation. and
moderator vartables, on the other hand, these and similar considerations are also included. (57 pp.)

Welde, W.L., & Cream, B.W. Variables influencing the perception of flicker in wide angle CRT
displays. AFHRL-TR-72<4, AD-766 443. Wrighi-Patterson AFB, OH: Advanced Systems Division,
December 1972, Project 1710. NTIS. An experiment was conducted to determine the influence of
three variables on the perception of the psychophysical phenomenon of flicker in wide angle CRT
displays. The three independent variables treated in the experiment were: 3, 6, and 9 FL illumination
levels: tour images of which three were static and one was dynamic: and 20 fixation points positioned
around a display from 0 to 120% in the horizontal axis and 60° down to 90° up in vertical axis.
Recorded measures in the factorial experiment consisted of time to the first observation of flicker,
pereesttage of the total numbers of trials that flicker was observed. and the severity of flicker
tevarding its interterence with a visual task. Analysis of variance tests were applied to the
experimental data. Conclusions Jrawn from the experiment are: (1) flicker will probably be
encountered at all illumination fevels between 3 and 9 FL: (2) the most prominent flicker effects will
be encountered when fixating at a point 30° from the source of illumination with flicker being
observed out to 120° horizonally and o +90°/-60° vertically; (3) the severity with which flicker
interferes with a primary visual task is 2ot expected to exceed a noticeable to moderate level of
distraction: (4) subject differences are considerable in the perception of flicker, but each individual is
fairly consistent in his sensitivity to flicker: (5) some individuals are prone to experiencing spatial
disorientation when  the display  system presents a moving image, and further research is
recommended on this phenomenon. (69 pp.)

Vitola, B.M., & Alley, W.E. Charcteristics of 18-year-old enlistees who enter the Air Force
before becoming draftcligible, AFHRL-TR-72-5, AD-744 039. Lackland AFB, TX: Personnel
Research Division, February 1972, Project 7719. NTIS. While it is recognized that the major portion
of all first-term enlistees are strongty motivated to enter the service as a funetion of their draft
valnerability, a large percentage of young men enlist in the United States Air Force before they
beconie subject to the draft. In this study, 18-year-old enlistees, born in 1951, who entered the Air
Force alter July 1, 1970 (the day on which they reeeived their draft lottery number for 1971), were
categorized into three groups defined in tenms of their probable vulnerability-for.the 1971 draft {i.e.,
high, moderate, and low vulnerability). In general, the data suggest that enlistment of the 18-ycar-olds
in 1970 was related to their status in the 1971 draft lottery. Further, comparisons on education, race,
and aptitude test performance revealed patterns similar to those found in a study of 19-through-26-
vear-old airmen categorzed by drafl vulnerabilitv. Emplications of the findings for an all-volunteer
foree inchide an expected decrease in the cducational and aptitude levels of enlistees. a greater
ditticulty in filling high-aptitude enlistment quotas, and an increase in the proportion of Negro
enlistees. (11 pp.)
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Knoop, P.A., & Welde, W.L. Automated pilot performance assessment in the T-37: a feasibility
study. AFHRL-TR-72-6, AD-766 446. Wright-Patterson AFB, OH: Advanced Systems Division, April
1973. Projects 6114, 1710. NTIS. Research was conducted to develop a‘capability for quantification
and assessment of in-flight pilot performance for utilization in Undergra.:uzte Pilot Training (UPT).
This feasibility effort was dirceted to overcoming the disadvantages of i ~ aaditional subjective rating
of a pilot trainee’s performance by the instructor pilot. This was accomplishet. inrough the develop-
ment of an automated, objective performance measurement system that possesses the characteristics
of reliability, validity, and sensitivity. A T-37B was instrumented to digitally record 24 flight and
engine parameters. An extensive computer software system was developad. with which to reduce,
calibrate, and analyze the recorded data from the lazy 8 and barrel ‘roll maner: - rs, and compute
performance measures. Criterion values for the two maneuvers were deveioped by util'zing task
analysis data, narrative descriptions, and recorded in-flight mancuver performance of a“hughly
qualitied Air Training Command instructor pilot. Utilizing recorded data from 16 students and 4
instructors, experimental perforftance measures were derived through an interactive analytic
approach. Study results indicated that lazy 8 performance assessment can be accomplished using the
flight parameters of roll angle, pitch angle, and airspeed in a single summary error measure. B.rel roll
measurement is dependent upon roll and pitch angle, acceleration (g force), and roll rate. A definite
reladionship between roll and pitch was determined to be critical to measurement. Discussions of
measurement validation methods, debriefing plots, a sampling rate study, instrumen tation techniques,
and problem areas are provided. (463 pp.)

Gould, R.B. Reported job interest and perceived utilization of talents and training by airmen in
97 career ladders. AFHRL-TR-72-7, AD-745 099. Lackland AFB, TX: Personnel Research Division,
January 1972. Project 7734. NTIS. Tke purpose of this study was to investigate the extent of
differences in reported job satisfaction of over 100,000 airmen in 97 career ladders. The differences
between career ladders and between individuals within career ladders were evaluated. Two seven-point
scales measuring incumbents’ job interest and feclings of how well their jobs make use of their talents
and training have been included in inventories administered under the USAF Occupational Survey
Program. Analyses of the responses indicated that while most airmen found their jobs interesting and
felt well utilized, there were some extreme differences between carcer ladders and among individuals
within ladders. Extensive ladder by ladder studies- are warranted to identify factors relating to
differcnces in job satisfaction. (10 pp.)

Wood, M.E., Hagin, W.V., O’Conner, R..,"& Myers, D"V Design of the simplified formation
trainer. AFHRL-TR-72-8, AD-754 973. Williams AFB, AZ: i"ying Training Division, March 1972.
Project 1123, Contract F41609-71-C-0005, Goodyear Acrospace Corp. NTIS. The analysis and design
of a simplified, visual part-task formation’ trainer is described. Considera‘ion is given to the rationale
which supports a part-task approach for formation training and the basic psychophysical and training
equirements of the formation task. Given detailed study of these variables, a speciﬁc'model-TV
trainer design is presented which effectively uses off-the-shelf technology to meet trainirig needs ot
relatively low cost. (27 pp.)

Semple, C.A,, Jr.,, Heapy, R.J., Conway, E.J., & MacArgel, R.E. Navigator-observer utilization
ficld flying specialties study final report. AFHRL-TR-72-10(1), AD-907 096. Williams AFB, AZ:
Flying Training Division, April 1972. Project 1123, Contract I'¢1609-71-C-0¢14, Manned Systems
Scicnces, Inc. NTIS. The Navigator-Observer Utilization Field Flying Specialties Study was performed
in the context of the Instructional Systems Development (1SD) approach. The study was designed to
identify the future role and training requirements for Navigator-Observers through 1990. Objectives
accomplished by the study were: -

-Determine present and *uture roles of Navigator-Observers
-ldentity and analyze operational task requirements
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-Identify common and non-common vperational tasks
-Develop training objectives based upon ali tasks
-Validate present Navigator-Observer training require ments
-Identify further research and development requirements

Role information was used in ‘he developroent of behavioral objectives for projected training

*tasks. Role information can also be used in policy” decisions regarding future navigator training

program design. Task and commonality analysis data formed the nucleus of the first computerized
Navigator-Obse evér data base. Amoag the most important uses of such information are the develop-
ment of trainee selection criteria. design of training tasks, cuiriculum design, selection of methods
and media and development of detailed performance measures and tests. Training requirements in the
form of bhehavioral objectives can provide the comerstone for future Navigator-Observer iraining
progran® design according to [SD. Approximately 80% of present Navigator-Observer training
requirements were partially or tully validated by study derived data;’Recommendations for follow-up
studies are presented. (30 pp.)

Semple, C.A., Jr., Heapy, R.J., & Conway, E.J. Navigator-observer utilization field flying
specmltles study, Appendix 1I: common and noncommon operational’ task requirements.
AFHRL-TR-72-161t1), AD-907 097. Williams AFB, AZ: Flymg Training Division, April 1972,
Project 1123, Contract F41609-71-C-0014, Manned Systems Sciences, Inc. NTIS. -Appendix 11
presents information developed during Phase 11 of a three-phase study designed to provide a technical
basis [or determininggure (1975-1990) navigator training requirements. The term navigator is used
generally to refer to navigator (AFSC 1535), Radar Navigator (Navigator-Bombardier) (AFSC 1525)
Weapon Systems Officer (AFSC 1555), and Electronic Warfare Officer (AFSC 1575). This appendix

- addresses the methodology which was developed and used to-determine common and non-common

operational task requirements across all navigator flying specialties, as well as within cach flying
specialty. Task description and analysis methods are presented along with data collection and
validation pro¢edures. Computer software developed for determining common znd non-common
tasks is presented. Ratiorale for deriving task commonality criteria is addressed. Supplementary Phase
Il classified task analysis and commonality analysis information is presented in a separate section
(Section 1X) of the secret Appendix 1, entitled Bresent and Future Roles of the Navigator (U), in
order to keep all classified information in a single document for control purposes. (99 pp.)

Semple, C.A., Jr., Heapy, R.J., & Conway, E.J. Navigator-observer utilization field flying
specialtics study,” Appendix 1lI: devclopment of training requirements. AFHRL-TR-72-10(1V),

. AD-907 098. Williams AFB, AZ: Flying Training Division, April 1972. Project 1123, Contract

F41609-71-C-0014, Manned Systems Sciences, Inc. NTIS. Appendix Il _presents information
developed during Phase 111 of a three-phase stufly designed to provide a technical basis for
determining future (1975-1990) navigator training requirements. The term navigator is used generally
to refer to Navigator (AFSC 1535), Radar Navigator (Navigator-Bombardier) (AFSC 1525}, Weapons
Systems Officer (AFSC 1555), and Electronic Warfare Officer (AFSC 1575). This appendix. addresses
the methcedology used for developing training Criterion Objectives, along with methodological
problems encountered while developing the abjectives. Resulting Criterion Objectives are presentéd.
Results of comparing the Criterion Objectives with present course training standards for the purpuse
of validating present training requirements are presented. (109 pp.)

Smith, J.F., & Flexman, R.E. Apr :nstructional manual for using performance record sheets
designed for primary pilot training. AFHRL-TR-72-11, AD-739 190. Williams AFB, AZ: Flying
Training Division, March 1972. Project 1123. NTIS. Subjective techniques for measuring pilot
performance have beer ~d for many years'in pilot training and have been demonstrated to be
satisfactory for routin- ructional usage. However, such methods are usually inadequate for use in
pilot training rescarch. Lhe problem in using subjective judgments is that these rutings do not permit
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-approaches are also considered. (1 37 pp.)

finite discriminations and thus real differences between alternative training methods may be
overlooked. The resultant erroncous findings may have significant impact on current and future
treining systéms. The use of subjective criter’a also tends to influence the selection of experimental
designs and consequently, the study results. To circumvent some of these problems, research
personnel developed a pseudo-objective performance scoring technique by providing various formats

for performance record sheets (PRS's) on which instructor observers recotded required data. The first

such system was used successfully some 20 years age. The techniques used and experience gained in
this project provided a basis for several subsequent successful rescarch programs conducted in the
USAF, Amy, and FAA. One product of this first study was a description of steps taken to insure
adequate reliability among instructcr observers. This guide was published as a working document.
There remains a requirement to use updated versions of PRSs for pilot train’ing rescarch studies.
Therefore, to capitalize on the carlier experience of two professional rescarch psychologists and eight
flight instructors, it appears worthwhile to publish the data collection techniques used some 20 years
ago and thereby document a departure point to which will reduce time and errors in ug)éoming
rrograms. The following teport (published unchanged) provides a description of all steps required to
develop Jaily performance record sheets (PRS); provides examples of PRSs which were used
successfully; describes instructor training necessary to insure satisfactory results; and highlights
restrictions or limitation to the use of this technique. This report is provided as a reference Jocument.
(106 pp.)-

Valverde, H.H., Woods, W.J., & Keams, N.H. Evaluation of a device to train forward air
controllers to communicate target locations. AFHRL-TR-72-12, AD-751 292. Wright-Patterson AF B,
OH: Advanced Systems Division, May 1972 Project 1710. NTIS. This report describes the develop-
ment and evaluation of a forward air controller (FAC) and tactical strike pilot (TAC) trainer. The
trainer was designed to permit a FAC and a TAC to practice the tasks of communicating the location
of targets. A previous analysis of communications between FAC and TAC personnel during actual
combat had revealed that the task of verbalizing imagery (describing what one is secing) was
especially ditficult and important to the success of the FAC/TAC raission. Subjects for the evaluatjon
consisted of 35 Air Force pilots selected to be trained as forward air controllers at Hurlburt Field,
Florida. The subjects were diviued into 2 groups: Group A (N=18) received a one-honr pretest, two
hours of supervised practice, and then a one-hour post .. Group B (N=17) received only a onc-hour
pretest and a one-hour posttest. The achievement in gain of Group A was significantly. greater than
that of Group B. The results of a student questionnaire indicated that the FAC students enthusiasti-

_cally endorsed the use of the trainer in teaching communicirtion of target locations. The results of

transfer of training were inconclusive. These results about transfer are not surprising because
performance in the aircraft was evaluated using a subjective and rather gioss scale. (55 pp.)

Siegel. A.L.,. Bergman, B.A., Fedenman, P., & Sellman, W.S. Some techniques for the evaluation ~
of technical training courses and students. AFHRL-TR-72-15, AD-753 094, Lowry AFB, CO:
Technical Training Division, February 1972. Project 1121, Coutract F41609-71-C-0025, Applied
Psychological Services, Inc. NTIS. This handbook attempts to present methods, concepts, and
considerations to be held in mind in planning and implementing a student measurenient or training
evaluation program. ‘Techniques are presented. procedures are discussed, and computational examples
are included. The text places principal emphasis on basic techniques, but certain more advanced

Hoehn, AJ., Wilson, T.R., & Richards, J.A. Recruits' civilian-acquired skills: their potential
value and their utilization in initial military assignments. AFHRL-TR-72-16, AD-748 326. Alexandria,
VA: Manpower Developinent Division, February 1972. Project 4499, Contract F41609-7¢-C-0037.
Human Resources Research Organization (HumRRO). NTIS. The objective of the research reporte:!
here was to assess the potential value and the utilization of recruits” civilian-acquired skills. A recruit
was defined as havirg a military-relevant civilian-acquired skill if he had had six.montls or mare of
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job experience in any of 07 common cvilian jobs, The research data was obtained during March
through June 1971 Tor four services: two Army sites, one cach for Navy, Marine Corps, and Air
Force. Data were collected by administering questionnaires to recruits: obtaining judgments of
classification interviewers: and extracting infonnation on initial military assignment, enlistment
commitment, and AFQT scores from otticial records. Results indicate about 4077 of the entering
personned surveyed met the civilian-acquired skill (CAS) criterion. Job skills varied. but tended to
concentrate in a few dvilian job categories. Results suggest that 20-30% of the incoming personnel
with six or more months of military-relevant work experienee reecived assignmients likely to make
significant use of such experience. (129 pp.)

Hochn, AL, Wilson, T.R., & Richards, J.A. Recruits’ military preferences and their accom-
modation by the military services, AFHRL-TR-72-19, AD-749 884. Alexandna, VA: Manpower
Development Division, March 1972, Project 4499, Contract F41609-70-C-0037, Human Resources
Research Organization (HumRRO). NTIS.  Thwe principal objective was to provide information on
recruits” military occupational preferences. match of military assignments to recruits” preferences, and
changes that oceur in these preferences between sefvice entry and completion of basic training,
Ouestionnaires were administered to recruits from four services just betore classification interviewing
and eipht weeks bater after initial military assignment, Small proportions of recruits” first choices were
Tound to coincide with initial assignments of DOD oceupational groups. However, over 607 received
assigniments to DOD occupational arcas to which they gave relatively high interest ratings. Perhups,
for this reason, most men expressca satistaction with their initial assignments. Recruits considered the
services did relatively well in getting and using information on aptitudes and eduecational background,
Fo ot soowell on petting and using information on preferences and preseivice work, Reeruits need
improved knowledge of the military work areas. (125 pp.) :

Pieper, W.J,, Catrow, EJ., Swezey, RW., & Smith, E.A, Automated apprenticeship training
(AAT): o systematized audio-visual approach to self-paced job training. AFHRL-TR-72-20, AD-764
SE8. Lowry AFB, (O: Technical Training Division, April 1973, Project 0079, Contract
33615.70-C-1286. Applied Science Associates. Inc. NTIS. Two Automated Apprenticeship Training
(AATY cones were developed, administered, and evaluated for Air Foree Security Police Law
Entorcement and Secnity specialists. AAT s i systematized audio-visual approach to self-paced job
tramning which ciploys an casily operated: portable and reliable teaching device. AAT courses were
develaped to e job specttie wnd were based onca belavioral task analysis of the two Security Police
spectalty sreas, ANT eradoates were compared with praduates of comparable Ainman Basic Resident
{ABRY course and Career Development Coure (CEXC)Y Yor the sine jobs in o Training, Repinie by
Aptitude Group desion, Fvaluwation critenia included sjob specilic pertorancee test, and apprentice
Enowdedoe test and supervisor™s ranimgs, Results indicated saperior scores for the AAT praduates on
(e pob perormianee et and apprentice hnowled-e test and supervisors tings. Resalts indicated
arpetior seores dor the ANT prduates on the job ;x'llnhll.’ﬂlu; test, amd o ditferenoes amony
Featme Revimes on the othor entenas A spniticant Aptiitade eltect was also obtained on the wh
peoctorance test The AAE Couree s conmidered sapenorn to other Traaining Regites in terms of
marchones copended. Traming opersiaor o expressed o preterence for the AAT technigue, (206
) '

Kophvav, 1.B.. Flton, JH.. & Gott. €D, Mathenaticad considerations about the effects of
giessing on test varianee, AFHREZTR-72-21, ADT49 883, Lackland AFB, TX: Personnel Research
Division, March 19720 Project 6323 NTIS, Hhe elationship between troe ability (opeationally
detined o e nmber ofatens Jor el the esammee actually buew the correct aswer) wnd the
clbect ol paessime upon obegved test varancee has been investipated. Thiree basie hypotheses were
treatod matheramically Ca) there s o tnncetional aelationslap between troe ability ol paessng
e Ay there e g mcaberate tosetional selatonsip betsecn toae abality and paesang snceess, sod
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(¢} there is a strong functional relationship between true ability and guessing success. Under the
hypothesis of no functional relationship, true ability variance was f-.und to be higher than the
observed variance, suggesting that correction for guessing is advisable. Under the hypothesis of a
moderate functional relationship, the obsc.ved and true test variances were about the same, imply no
need for correction for guessing. Under the assumption of a strong functional relationship, observed
test variance was much higher than the true variance (approximately twice as much), suggesting that
approximately half of the observed test variance was due to guessing. This ‘paper considered the
appropriateness of correction for guessing dependent upon the assumed functional relationship
between true ability and successful guessing. (8 pp.) ' '

Guirn, N., Alley, W.E., & Truax, S.R. Important factors in motivating’AFROTC officer person-
nel in a zero-draft environment. AFHRL-TR-72-22, AD-754 965. Lackland AFB, TX: Personnel
Research Division, March 1972. Project 7719. NTIS. As the armed forces move toward a volunteer
force, it becomes necessary to identify procurement and retention strategies which will be effective in
maintaining viable force levels. A representative sample of AFROTC advanced cadets were surveyed
to determine the c:tect of certain incentives on volunteerism, to identify AFROTC cadet attitudes
toward a military assignment, and to evaluate the effect of certain aspects of military life on career
decision. Results indicate that choice of carcer field and pay compaiable to civilian earning capacity
had the most influence in attracting volunteer officers, although negligible differences in officer
quality were found between incentives. The most satisfying aspects of a military assignment included
perecived job security and the type of work for an Air Force officer; the outstanding dissatisfier was
pereeived lack of personal control over career. lsolated tours and separation from family were
perceived as the most negative aspects of an Air Force career. (13 pp.)

Massey, LH., Hoggatt, R.S., & Valentine, L.D., Jr. Aptitude levels in the enlisted manpower
pool of the Air Force: 1971. AFHRL-TR-72-23, AD-749 494. Lackland AFB, TX: Personnel
Research Division, March 1972. Project 7719. NTIS. This report provides information concerning the
aptitudes of active duty Air Force personnel as of 30 June 1971. Data are presented in a4 manner to
allow for comparisons of Air Force enlisted personnel by length of service, career area, skill level, and
military grade, or combinations of these factors. The data indicate that the Air Force continues to
recruit and retain ainnen capable of supporting the Air Force mission. The primary value of tllcscfl'
data is for use in force planning. (40 pp.) i

Carpenter, J.B., & Christal, R.E. Predicting civilian position grades from occupational and
background data. AFHRL-TR-72-24, AD-754 966. Lackland AFB, TX: Personnel Research Division,

-March 1972, Project 7734. NTIS. A job analysis inventory was administered to civilian Air Force

employees in the Accounting and Finance career field. Task performance data, provided by 5,485 job
incumbents in seven General Schedule (GS) sc.ies, were analyzed using multiple rcgrcssl'(m

- techniques. The data were found to be highly predictive of the GS grade authorized for the position.

Reported correlations are of a sufficient magnitude to suggest that knowledge of specific tusks
performed can he used as a swable predictor of appropriate grade. Additionally, the data indicate that
factors unrelated to job requirements, such as the incumbent’s sex, age, or marital status, and imique

job characteristics, such as geographical location and command to which assigned, do not aet as o

significant source of bias in grade determinations. In general, both the stability and the objectivity of
existing civil service grade classifications are strongly supported. (14 pp.)

Shenk, F. Predictability of expressed career intent. AFHRL-TR-72.25, AD-749 093, Lackland
AFB, TX. Personnel Rescarch Division, March 1,72, Project 7719. NTIS. An historical study of
ofticer input from the various Air Force commissioning programs was initiated in 1963, The stindy
wirs desipned to determine the predictability of an Air Foree officer's cireer decision and to evahinate
relationships between carecs ntent and demoy, aphic, environmental, and attitudinal factors. Career
wiention antormation for thirronup bas been compiled for the perod prior to commissioning np to
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five years of active duty. This report presents a description of the career-intent statement reliabiity
and validity with career status as of December 1969. Subjects entering the Air Force through the
Officer Training School—Airmen Education and Commissioning Program and Officer Candidate
School had the highest percentage of officers remaining on active duty. Correlations between pre-
commission career inteni and the criterion were generally iow, however, there was a consistent
increase in predictability for dat. (rom succeeding years. (9 pp.)

Cream, B.W. Evaluation of a trainer for sensor operators on gunship Il aircrafts AFHRL-TR-
1225, AD-750 616. Wright-Patterson AFB, OH: Advanced Systems Division, September 1972,
Pro;ect 1710. NTIS. This report describes the design, development and evaluation of a training device
intended to enable round based practice of equipment operation and target tracking skills that are
cequired by the Forward Looking Infrared (FLIR) and Low Light Level TV (LLLTV) sensor
operators assigned to Gur..nip Il aircraft. This trainer makes use of a relatively unique approach to
tracking training by using video tape which is electronically manipulated so as to allow tracking in
both sitnulated wide and narrow angle ficlds of views similar to actual equipment. (The complete
description of the video equipment is provided in TR-7241). In addition, the trainer incorporates
both actual and mock-up instruments that enable the trainee to practice equipment operation proce-
dures and malfunction isolation and correction. The evaluation of the training effectiveness of this
device showed that sensor operators who received practice on this device reached the desired skill
levels for both equipment pre-flight and target tracking sooner than those who had not recéived such
training. As a result of the demonstrated value of this device, the using organization has incorporated
it into their formal training curriculum, (40 pp.)

Hoehn, A.J. Recruits’ postservice occupational and educational plans: nature and the extent of
© "uence from early military experience. AFHRL-TR-72-28, AD-750 145, Alexandria, VA: Man-
-er Development Division, April 1972, Project 4499, Contract F41609-70-C-0037, Human
Resources Research Organization (HumRRO). NTIS. Data on the nature of recruits’ postservice
occupational and educational plans, and on the influence that the first few weeks of military service
have on such plans, wete collect=d in March-June 1971 at Army, Navy, Marine Corps, and Air Force
sites. One questionnaire was awministered au the beginning, and one near the end of basic training.
Results show that most recruits planned to be working fulltime one’ year after service, but were
uncertain s to the type of work they would be doing. The data suggest that 3040% of the men
considered their initial agsignment out of line with their job plans for one year after service. Results
on oscupational plans for age 35 closely paralleled those for one year after service, but the nmien
weted to be more definite about the kind of work they would be doing. About 40% said that they
mined to be attending college one year after leaving service. Results generally showed early servize
experience to have litde, if any, impact on postservice vocational and education plans. (61 pp.)

Lecznar, W.B. The roud to work: technical school tmining or directed duty assignment?
AFHRL-TR-72-29, AD-754 845. Lackland AFB, TX: Personnel Research Division, April 1972
Project 7734, NTIS. This study explored the question of differences between airmen/who were
assigned to jobs following graduation from formal resident training schools and those who entered 2
field as on-the-job trainees. Fight career fields which had substantial numbers of airman input as low
ability personnel under Project 100,000 were studied. Evaluations of technical school graduates and
directed duty assignees were anade in terms of six criteria: a job difficulty index, average task
difficulty, number of tasks perfornted, job interest, selfreport of utilizat” n of talent and training,
and overall performance ratings. Using the multiple lincar regression model, with time in service as x
concomitant variahle interacting with the training type membership categories (i.c., resident technical
course or direet assipnment) and with aptitude held constant, tests of the significance in difference
between rerression lines were made, [n nearly every instance, the results indicated that the intereepts
and slopes of the ines for the two groups wete the same, That s, technical school graduates and
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hrected ity assignees were not different on any ot the six aiterion comparisons. This is not (o
stuggest however, that formal school training can be wholly displaced by on-thejob training. (24 pp.)

Brown, J.S., Burton. R.R., & Zdybel, F. A model driven question-answering system for a CAl
environment. AFHRL-TR-72-39, AD-760 115. Lowry AFB, CO: Technical Training Division, March
1973, Project 7907, Contract F33615-70-C-1726, System Development Corp, NTIS. This report
deseribes question-answering system which perinits students in a computer assisted instruction
(CAD environment greater injtiative in the varicly of questions they can ask concerning the subject
dred being studied. A nethod of representing: processes as augmented finitestate automata s
developed and is shown not only to permit efficient interencing about dynamic processes but zlso to
provide 2 satisfactory deep structure for paragraph - generation. A CAL system dealing with
meteorology is deseribed which uses this automaton model o represent the progesses in meteorology.
Coupled with the dynamic process model is a semantic conceptual network which contains the stalic
intormation about weteorology. Examples of the inferencing techniques usiug both the automaton
model and the semantic network are given. A samiple session with this system is inchuded in the
Appendices. (54 pp)

Fugill, J.W.K. Task difficulty and task aptitude benchmark scales for the mechanical and
clectronies career fields. AFHRL-TR-72-40, AD-754 848, Lacklund A FB, TX; Personncl Research
Division, April 1972, Project 7734, NTIS, This exploratory study examined the feasibility of
constructing benchmatk scales on the dimensions ot task difficulty und task aptitude for tasks in
meclncal and electionies job meas. twas determined that small numbers ot work supervisors anid
behavioral scientists can achieve high interrater agreement on the dinmensions of task ditficulty and
tash aptitude, respectively . The ank-ditference conelation coetticients between the task ditfieulty
and - task aptitude seales was 089 (or the mechanical task statements a.ad 0.9 for the electionies tash
statements. Assuming consistently  igh conrelations hetween work sopervisors” qudgnients af
ditheulty and bebaviorl scientints” pudgments ot apritude, task aptitode requirements may be
mierred dineetly from task ditticalry values as designated by work supervisors in the tield, (34 .p|‘.)

Hochn, AL Postserviee ocenpational and educational plans of first-tour military personnel
nearing separation from the service. AFHRE-TR-72-42, AD-751 488, Alsvandria, VA Manpower
Development Division, May 1972, Project 4499, Contract F4160970-C-0037. Panan Resonrees
Research Organization (HumRRO), NTIS. A wtwdv was oude of several aspeats o the postaeviee
educational and occnpational plans ot fiest-tour enlisied pesonnel neanmge sepatation lront nnlitan
serviees Datiowere collected aang o questionaane adimistered at nnlitin sites during Septeniber”
Becember, 17101 wable retums were obnned Gom 39040 amen Gom four serviees” A Foree 1
Moy M Corpes 7595 nd Navy TR0 Anabves were made (o dunactenize e TN UISIt
plates of e espondents ard to dennty corrd ites of thene phans. A Tarve maority ol the mers wand
iy wanted torent o tall-tinn enploy ment soon abter leaving thee -cmvice. Almont bt mdieated (e
abreads Dt parte o e ped proseds M men expected to e m illime wionl. one KRSHI
posteraces bt fonnont of ten were ot e debimte about the ope ol waorl, they would beon,
Althoupeh et e et prcae ll-tnne work resnlts how o vodespread mterest e tthey
tamnne ar cducmon The o poonnnent predictor ot school vers worl onenation (ot ot
ervice plvc v carrent edngcational Teselalthoush the elation bap s nof e, Onty abont cne ot
Four men espected to ane b ity job teannge expenence either e cralian gob or i relared
e ton r e el e interpreted e the witer o vphvine the need o caontinned . o
cempeed o preaepaanon contrehng oo avant men s formalatimg thep postsenice plane,
I vt b b hecomime siore asare of the patental valoe ob the obdots thes Tiove aeqnined
shrhm ity ervee O pply

Vilverde, FEIL Teblisher, TLE & Reviolds, A Aimrotated biblingraphy of the Advaneed
Syatens Division reports (1950 1972 AFHRE-TR-7208 AD-760 114, Weipht-Ittemon AR, OI
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WAdvanccd Systems Division, March 1973. Project 1710. NTIS. The Advanced Systems Division of the

Air Force Human Resources Laboratory, Air Force Systems Command conducts research and
development in the areas of tryining techniques, psychological and encirecsic o aspects of training
cquipment, and personnel und";’trainimng factors in the design of new ¢, 1o, s u.d equipment. Th
anclassificd, unlimited annotated bibliography lists the memorandum re woris, o chnical reports and

" joumal articles prepared by the Advanced Systems Division from 1950 . ..t7 *he end of 1972, The

citations are arranged chronologically by year and alphabetically by author within each year. Three
indexes are included: (1) the Author, Category, and Abstract Number Index, (2) Subject Index. and
(3) the Memorandum Reports, Technical Notes, and Technical Reports Inddy. (248 pp.)

‘ ‘ N——

Slebodnick, E.B., Anderson, C.D., Fagan, P., & Lisez, L. Development of alternative continuing
edurational svstewns for preventing the technological obsolescence of Air Force scientists and
engineers: basic study. AFHRL-TR-7246(1), AD-751 489. Brooks AFB, TX: Professional Education
Division, May 1972. Project 1125, Contract F41609-71-C-0012, The Boeing Company. NTIS.
Volume | of this study reports a work effort to define and give guidelines for the acquisition of
costeffective alternative  continuing  education (C.E.) systems to prevent the technological
obsolescence of Air Force military scientifie and engincering officer personnel. A detailed background
survey of the problem was conducted using questionnaires, personal interviews, and literature

scarches. Various requiremients for the updating of technological knowledge and skills were defined.

Current C.IL. programs within universities, industry, and government agencies, both civilian and
military. are reviewed and compared. Literature on the characteristics, causes, and results of
technological obsolescence are reviewed and guidelines for the development of an obsolescence scale
are presented. An evaluation of candidate methods of C.E. is presented. An “ideal future system™ of
individualized automated C.E., using student-computer interactive consoles. is developed. Three
alternative systems, presently deployable, are developed and described. Motivational subsystems to
promote the effectiveness of both the alterative systems and the current Air Force C.L systenare
developed. The data and specifications for the acquisition and test of cach of the alternative systems
are presented. A thiee-phase comparative evaluation technigque for the selection oo the most cost-
elfective system to be deploved under @ given set of conditions is developed. It is recommended that
the Air Foree set as agoal the development of the “ideal future system,”" and that all alternative C.F,
systems developed be spplicd to meet present conditions and to serve as test and developnient
instruments in the achievement of this goal. (298 pp.)

Lisez. 1., & Slebodnick, E.B. Development of alternative continuing educational systems for
preventing the technological obsolescence of Air Force scientists and engineers: survey of continuing
cducational programs within selected industries and universities, AFHRL-TR-72-46(11), AD-751 490. .
Brooks AFB, TX: Professional Lducation Division, June 1972, Project 1125, Contract
F41609-712-0012, The Bocing Company. MTIS, Survey data obtained in this study complements
information previonsly obtained under Air Force contract F41609-71-C-0012 for the prevention of
technological obsolescenee wsnong Air Force sciente ts and engineers. The data were gathered thiough
the nse ol questionnaires designed especially for w o in selected industries and universities where
previous iterature searchies sevealed new and inovative approaches for the prevention and
remediation of techinological obsolescence were most likely in development or use,

Survey data obtained from industries and universides are summarized and analyzed from the
standpomt ot the Air Foree's requitepnent for updating its military scientis's and engineers. It s
condtuded that the wide range of inngvative methods of C.L in use or in development within selected
idustries and universities, can be/ol use to the Air Foree in developiag altermative systems or
enhancme 1its aorent system of tontinuing educition (C14), Also, the initiative being tuken by
eolleges nd mmvessities to meet the ounting ap "= g needs of engineess and scientists, manuye-
ment personnel, g healtl protessionals. parnicalarly 3 ysicians, was asevealing finding. The preatest
cllort and the most experimentation, iovever, s oceurring in the ticld of postpraduate nicdical
education. The A Foree™ ettort i vnplementing altemative systems ol C 1 ceuld be preatly
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aceelerated if it adopted many of the innovative motivational techniques and methods of C.E. that
both physicians and other health personnel have available to assist them in meeting their renewal and
continuing education needs. (70 pp.) '

Miller, R.E. Development and standardization of the Air Force Officer Qualifying Test Form L.
AF'IIR‘L-TR-72-4_'/'_‘ AD-754 849. Lackland AFB, TX: Personnel Research Division, May 1972. Project
7719. NTIS. In accordance with the normal replacement cycle, a new form of the Air Force Officer
Qualifying Test (AFOQT) was devcloped for implementation in Fiscal Year 1972, The new form is
designated Form L. It resembles other recent forms in type of content, organization, and norming
strategy. Like other forms, it yields Pilot, Navigator-Technical, Officer Quality, Verbal, and

- Quantitative composite scores for operational use. Standardization involved the use of the Project

TALENT battery in a way which permits relating AFOQT scores to Air Force Academy candidates
and to 12th grade males in the Project TALENT national survey. Form L differs from earlier forms
by the introduction of Digitek answer sheets and by a slight shortening which docs not reduce the
total amount of elicited scorable behavior, Although new forms of the AFOQT can not be validated
immediately, new validation data from older forms are assumed to characterize new forms also. Some
new validation data for flying training criteria are presénted. (7 pp.)

Sullivan, D.J., & Smith, E.A. Instructional media and carrel systems. AFHRL-TR-7248,
AD-778 068. Lowry AFB, CO: Technical Training Division, February 1974, Project 1193, Contract
F33615-71-C-1860, Hughes Aircraft Company. NTIS. implementation of a major computer-managed
individualized instructional system (Advanced Instructional System) requires considerable attention
to both instructional environments and the media hardware and software employed. This report
examines the instructional milieu with respect to performance analyses, leaming carrel fequircments
and the cquipment and techniques required to develop and maintain the software (audio-visual
materials) for a targe scale individuatized instructional program. (210 pp.)

Vitola, BM., & Brokaw, L.D. Comparison of 1970 and 1971 Air Force enlistees by draft-
vulnerability category. AFIIRL-TR-72-49, AD-760 537. Lackland AFB, TX: Personnel Research
Division, March 1973. Project 7719. NTIS. On the basis of draft vulnerability, the 1970 and 1971
aceessions were categorized into four groups defined in terms of age and draft pressure. These groups
designated as high, woderate, low draft-pressure and draft non-cligible, were compared on various
dimensions, Compared to the 1970 accessions, the 1971 accessions demonstrated less aptjtude and
were less welleducated. There was an appreciable rise in the nun oer of accessions having 11 years or
less of education, especially in the low draft-pressure and draft 1 on-cligible groups. The data suggest

f >lun. under present incentive enlistment programs, sero-draft manpower resources at the higher
L]
fil

ptitude fevels may be more limited, (8 pp.)

Hansen, D.N., Brown, B.R., Merrill, I.F., Tennyson, R,, Thomas, D.B,, & Kribs, H.DD. The
analysis and development of an adaptive instructional model(s) for individualized tcchnical training:
phase 1. AFHRL-TY-72-5(1), AD-781 042, Lowry AFB, CO: Technical Training Division, August
1973. Project 1193, Contract ¥33615-72-C-1277, Fiorida State University, NTIS. Shrinking training
budgets pose a serious problem 1o those confronted with the present and future challenpe of
providing comptent Air Force techmcians for increasingly technical positions in a modern Air Force.
One promising solution 1o this prablem las been to huress te capabilitics of the computer as an
nstrnctional training device. To be costeffective, computer-based instruction must maximize
mdradinl woudent attainment of taining, objectives, while simultancously minimizing training ti ne
and costs, Adaptive Tnstructional Madels (AIM) ¢o, stitate the means by which :ffective training can
e accomnplished witha imnimnm expenditure o2 stucent time and instructional resources. The 1epart
deseribes the purpose and function of AIM, Additionally, seven adaptive instructinnal models. to
mrelnde suppeonting literstare, Tave been analyzed and recommenstations as to model application in
A boree rechimeal trmng courses have been niade, (116 Pl
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Hansen, D.N., Tennyson, R., Kribs, H.D., Taylor, S., James, T., & Tam, P. A guide to computer
simulations of three adaptive instructional models for the advanced instructional system: phase {f and
L. AFHRL-TR-72-50(11), AD-775 713. Lowry AFB, CO: Technical Training Division, October 1973,
Project 1193, Contract F33615-72-C-1277, Florida State University. NTIS. This report concludes

Phases 11 and HI of Air Force research on the application of Adaptive Instructional Models (AIM) to™

Individualized Technical Training. Phase T research concluded with a recommendation to employ five
state-of-the-art. AIMs in the Air Force Human Resources Laboratory’s Advanced Instructional System
(AI1S). Adaptive models recommended for AIS field implementation included (1) Drill and Practice,
(2) Concept Acquisition, (3) Complex Tutorial, (4) Algorithmic Regression, and (5) Dynamic
Programming. Two additional models were analyzed and recommended for further research prior to
ficld implementation within the. AIS. These models were (1) Natural Language Processing and
(2) Automaton Models. Findings related to the simulation of three adaptive models and a user’s
guide for the models simulated are provided in the present report. Additionally. the reaort includ xs
applied recommendations and methods for model validation. (45 pp.)

Christal, R.E. CODAP: input standard (INPSTD) and variable generation (VARGEN) programs.
AFHRL-TR-72-51, AD-750 144. Lackland AFB, TX: Personnel Research Division, May 1972. Project
7734. NTIS. This is one in a series of reports written to acquaint occupational analysts, occupational
rescarch personnel, and  personnel managers with the funetions and utilities of CODAP.
Comprehensive sct of Occupational Data Analysis Programs. This particular report describes and gives
example applications for the Input Standard prngruni (INPSTD) and the Variable Gene:ation program
(VARGEN). (% pp.)

Shore, C.W., & Marion, R. Suitability of using common selection test standards for Negro and
white airmen. AFHRL-TR-72-53, AD-775 846. Lackland AFB, TX: Personnel Research Division, May
1972. Project 7719. NTIS. The cffectiveness and equity of applying uniform sclection stan lards to
both Negro and white Air Force enlistees was investigated by regression analyses. For boti racial
groups. the relationship between the Air Foree selection test (Airman Qualifying “xamination) as the
predictor and a measure of job knowledge (Specialty Knowledge Test) as tne « 7~ ~vas ompared
for Negro and white airmen belonging to one of 16 promotion groups. Tu o+ . »re Ne_ o
criterion scores underpredicted by the selection tests. nnine groups there voore o differences in
the regression lines, and in all instances of differences the Negro CHLCRON o wen verpredicted
by the common regression lines, (10 pp.) .

Gum. D.R. Modeling of the human force and motion-sensing mecl wicis. «8'1 " 1L-TR-72-54,
AI:766 444, Wright-Patterson AFB, Ol Advinced Systems Divisior  Tume 1970 . oject 6114,

NTIS, The purpose of the study was: to investigate human force and me o s ne icchanisms: to
develop models for the prominent or potentiatly artificially stimulatable -+ =t st to implement
them onan analog computer; and Lo investigate their responses to variou and motion-forcing

functions. Models were implemented and tested for a semicireular canal, .« ofolith. hiead motion
muscle spindle sensing, and body seat pressure sensing. The relative magnituds of the seneed foree and
motion throuph the various mechanisms has not been possi le to assess beeau. @ the action of some
meckanisnn tronsdueers, i.e.. the Pasinianrecepeors, and the | ocessing of e information received
from the various receptorns .t well undorstood. THowever, tests of the models have demonstrate:d
the relative i delays betpeer applied foree and perecived foree for the various mechunisies.
howmg that both the muscle spindle and pressure-sensir» mechan’smis pereeive an applied 1 ¢
natch mare tapidly than 1he vestibutar system. Also, the long adaptation phenomenon associated wiin
Te senmeneular canals which seenes to desrvde their usetulness in Hight aned the rapid adaptation

phenometon associated il the poessure sensois which makes then important sensors i
considertior in the deign ot motion systems have been shown throngh wodel testing. (86 pp.)
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Fitzgerald, J.A., & Moulton, D.L. Evaluation of sirborne audio-video recording as a tool for
training in the A-70 tactical fighter. AFHRL-TR-72-55, AD-744 041. William- Atv, AZ: Flying
Training Division, October 1971. Project 1123. NTIS. This report documents the sesv s of a study to
evaluate an airbome audio video recording system in a Head-Up Display (HUD) e uipped fighter
aircraft, the A-7D. as a method of inproving the quality of training. The resu'ts, alibiough tacking
quantitative rigor, indicate that the use of audio video recording cquipment car be of 1eal value in the
training of fighter pilots. 1tis recommended that such capability be a basic de .. - consideration in all
new fighter aircraft. (6 pp.)

-

Dunham, A.D. Estimated cost of on-the-job training to the 3-skill leve' i the comnunications
center operations specialty. AFHRL-TR-72-56, AD-753 093. Lackland AFE  7X: Personnel Researcii
Division, June 1972. Project 2077. NTIS. Decisions concerned with the use . alternative Air Force
training methods require several ty pes of data. Among these are capacity o 1 ain, cost of the triuining,
and quality of the trained airmen. The two methods of formal training in th,  ir Force arc on-the-joh
training (OJT) and technical sehool training. The data currently being pr.vided “o decision makers for
sclecting the proper mix of these two training methods can be substantially improved. (26 pp.)

Luckew, R.S. The use of simulation models for decisions pesiaining to the “'best” mix of
aircraft, support personnel, spare parts, and level of repair. AFIIRL TR 257, AD-764 737, Wright-
Patterson AFB, CH: Advanced Systems Division, March 1973, Projer 1. 4. NTIS. Reeen "+ Tactical
Air Commuand changed their maintenance plan so that now the emiire A Foree = 1 g 66-1
mamtenance coneept. Flight line maintenance personnel will be availabls to o vhop vone under this
coneept. The Air Foree is also changing their iethod for determinings; v .ev s+ 5l e advent of
the Advanced Fogisties System. These two clanges will have an impact - tai - tae decisions
made during the developiment of o weapon system. One of the largest impacts wi' 2o che logisties
area, especially tevel of reomn analysis. This report deseribes the current stote ¢ e technaology
avanlable for decisions wlicn detenmine the fevel of repair or discard (LOR) vol -1, A methodology
bascd on e rescarc!. which defined the state of LOR technology is recomerended which considers
noth the avatability of flivit line personnel to do shop work and the nov space " ovel policy of the Air
Loree. (14 pp.)

Usdin, E., & Sheuk, F. Validity of background and intere-: tes1 { o1 officer stated carcer intent.
AFPHRL-TR-72-58, AD-75% 818, Lackland AFB, TX: Personn -l < search Division, February 1973,
Project 7719, Contract F41609-71C.0036, Southwestern Compueng Serviee, Ine. NTIS. Prior studies
have indicated the posible utilic. ot the Strong Vocational boosrest Blank and the Importance-
Posability Scale for the purpose of messuring career motivation in junior officers. In this study. the
existang beys tor these instruments were evaluated and some new keys developed. Faya eriterion of
expressed ccer intent, the new Kevs were tand 1o Ty volidities considerably higher than those
previously availuble, Morzover, the revised and expande + v mof the Inportance-Possibility Seale
appes to hea better predictor ol cueer intent than the S+ Vocational Interest Blank, (7 pp.)

Wiley. LN Analysis of the d¥ficulty of jobs performed by first-tenn airmen in 11 career
ladeers AVHRLAIR 7. 50, AD-757 876, Tackland AFB, TX. ' rsomnel Research Division, July
1972 Froject 77340 0 TIS. For specialties to which low-aj . ewde aimmen are assigmed  what
relateshipcan be founs benween aman aptitude o 1 the difficulty of assipned jobs? Job difficnlty
was aneasured frota i entores, and its varianee was predictad by regression, using 40 predictorns
mvolvig serviee time, ptitode, place, enlistiment ape. o | technical sehool graduation:, There were
LAY nventonee., stnracng P ladders, A masimam of 223 peeent of [ob diffiealty varianee wis
accemtable T, consisting of one o more aspecets of time on the job, time in the career ladder . or
fital ehive evees v the Best predictor. Place. which melnded commund, base size. and peo.
oplacal Tocatmn, s second besto Ay predicton, aptitnde was g poor thind, accounting tog 2.3
petecstmasannnn Phe relatonsdinp berseen aprtide andd |u|»/<|l]lu‘1|||_\’ v nonskpnrhicant over halt

S . GO ey (B} \
Hiermme and aeway s alk (22 pp.) 7 O
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Woodruff, R.R.,"& Hagin, W.V. Dynamic observation in T-37 undergraduate pilot trammg
(UPT) link trainers (T-4). AFHRL-TR-72-61, AD-759 171. Williams AFB, AZ: Flying Tramlng\r"
Division, Fch%uary 1973. Project 1123. NTIS. Dynamic observation in undergraduate pilot training
(PT) was LVAlUJlCLl in an exploratory study. A primary purpose of the study was to gain rescarch
experience in ah Air Training Command opc ational situation, but nevertheless, interesting results

“were obtained. The study compared the periormunee of three undergraduate pilot training student

groups using T-4 instrufuent trainers. One wioup were dynamic observers: they obscrved each trainer
sortie before “tlying” it while they were v ived. Members of a second group flew while observed
but were not dymamic observers themse ives. A third control group rcwnvud trainer instruction as’
usual. Results indicate significant valie o1 .1, o served as opposed to observing in all tasks studied.

Results also indicate that. dynamic ohscrv.mon has value "in prou.c(uml tasks. Arcas for further
investigation are identitied. (6 pp.) N

Baum, I).R.. Smith, J.F., & Goebel, R.A. Selection and analysis of UPT maneuvers for auto-
mated proficiency measurement development, AFIinTR 72-62, AD-767 580. Williams AFB, AZ:
Flying Training Division, July’ 1973. Project 1123. NTIS.” A program exists within the Air Foree
Human Resourees Laboratory to develop techniques for automated assessment of pilot performance.
To insure that quantitative assessment capabilities are available for the e?aluation of Advanced
Simulator Tor Undergraduate Pilot Training (ASUPT) and to make efficient uxc"x)fex:slmb resoOurCes,
measurement development is being limited initially to six aireraft mancuvers. These are (a) Luzy 8,
(h) Barrel Roll, (¢) Normal Pattern and Landing, () Cloverleaf, (¢) Normal Spin, and (/) Split-S. The
rationale for selection of these particular mancuvers is discussed in the first part of this report.
Subsequent to selection, extensive maneuver analyses were, performed. The analysis format was
chosen specifically for the purpose of supporting automated proficiency measurement development.
The eategories of information which constitute the analyses are described and the procedutres
whereby the information was obtained are detailed. {56 pp.)

Taylor, C.L. Response factors and selective attention in leaming from instructional materials:
an annotated hil)liogrnphy'. AFHRL-TR-72-63, AD-754 850. Williams AIFB, AZ: Flying Training
Division, April 1972. Project 1123, Contract F41609-71-C-0027, Arizona State University. NTIS. The
otudies and research reviews included it bis bibiiogiaphy consist primarily of published works dealing
with the effects on learning from instructional naterials of (1) overt and covert responding, and (2]
such attention-directing dewices as the presentation of instructional objectives wnd testembedded
questions, ’

Sonrees used 1o identity appropriate documents to-be abstracted for inclusion in the annotated

bibliography include BRIC, Fducation Indes, and Psychological Abstracts. The annotated - bibli-
cephy presented herein consists of 103 edited abstracts. (3 pp)

Eckstrand, G.A. Human resources considerations in the development of complex systems,
AFHRL-TR-72-64, AD-756 837. Wright-Patterson AFB, OH: Advinced Systems Division, September
1972, Project 1124, NTIS. This paper presents and elaborates the following general thesist military
psychologints will never be more tan marginally effective in providing solutions to problerbs in the
areas of personnel. traimmng. operational performance and even job satisfaction anless and until Iluy
develop the power, the talent and the techmolopy to lave a significant influence on the design ol
comples nulitiny systems and cquipment, o today’s lighly technofogical military services, the most
powerui variabie detenmming what peaple do, the skills they require. and the environments in which
they work s the natnre of the weapon systems and support eqnipment acquired by the seyvices, fis
lere, then, in this ares. that the problems o ndiary psy cholopy nust be first addressed. The paper
diensaes the technology ol human esources engiveering which reters to the design ol handwane
systeny wath rerand tooats total boman resonrees impact over the lite of the systeni. Five research
ctton s el e relevant tooa technoloes ol i sesourees engineeringt e deseribed: (1) the

.
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P
impact of human resources datd on system design, (2) the use of human resoucces data in system
design trade studies, (3) use of a simulation model to forecast and control manpower requirements
for new systems, (4) relationship between subsystem design, maintenance gkill requireménts and job
performance, and (5) developinent of a human resources data handbook for systems engineering. The
paper concludes with a discussion of some of the broad issues involved in designing organizations and
systems against criteria which include the fulfillment and growth of the individuals who will be
involved. (36 pp.) A

Pieper, W.J., & Smith, E.A. Development of a video system for rapid generation of learning
sequences. AFHRL-TR-72-65, AD-756 522. Lowry AFB, CO: Technical Training Division, July. 1972.
Project 1121, Contract F41609-71-C-0029, Applied Science Associates, Inc. NTIS. The objective of
this program wus (o devetop and evaluate an improved _portable video system for use as un
instructional software design tool. The initial system was designed for use by personnel engaged in
rescarch and development in training techniques. It greatly increased the effectiveness and reduced
the cost of producing experimental audio-visual materials (e.g., slides, movies, etc.) by providing
increased flexibility in scripting, editing, and content (eview prior to hard copy and permanent
recording. (38 pp.) /

/

Garza, AT. Occupational survey of seven accounting and finance civil service series. AFHRL-
TR-72-67, AD-754 967. Lackland AFB, TX: Personnel Research Division, July 1972, Project 7734.
NTIS. The initial cffort in applying job analysis iethodoiogy to Air Foree civil serviee jobs involved
the following Accounting and Finance ceries: GS-501, GS-520, GS-525. (S-530, (:5-540, (GS-544,
and GS-545, The survey instrument. a job inventory, was administered Air Force wide. From a total
population of 6,460, the return of usable inventories equaled 5,555, or 86 pereent of th total,

The job inventory covered the seven Accounting and Finance series with 083 tasks grouped
under 14 duties. Job incambents in grade levels GS-1 through GS-11 completed a background infor-
mation section and provided estimations of the relative time spent on the tasks performed using a
7-puint scale. Job descriptions from the seven series grouped into 10 clusters comprised of 141 job
types. Three separate job types were also identified. The complete report provides comprehensive
descriptive information on all job types and clusters.

A comparison of the seven series. in ternns of time incumbents spend on tasks, revealed a
significant overlap of 74 pereent between the Accounts Maintenance Clerical Series GS-520 and the
Accounting Technician Series GS-525. The next highest overlap, 57.1 pereent, is between the General
Accounting Clerical and Administrative Series GS501 and the Accounts Maintenance Clerical Series
GS-520. The third highest overlap, S3.9 pereent. is between the General Accounting Clerical and
Administrative Series GS-SO1 and thie Accounting Technician Series GS-525. The notable similarity in
work function between GS-520 and GS-525 suggests that consideration be given to umsdli(l:llinu the
WO series, '

Inrepard to job-type analysis. two characteristics of job incumbents show substantial variance
in o farge number o8 job ty pes and therefore merit further inguiry . series classification and grade level
allocation. The data suggest that the series could be striset ured according to subject, matter area to
coincide with the nine subject nuatter job type clusters obtained in this analysis. The job types within
the tenth cluster, General Aecounting and Finanee Supervisor, belong within the nine subject matter
clusters.

The applicability _of the Air Foree job analysis methodology o civilian positions appears
fmittal. Since this methodoloyy was developed witl, military jobs. some adaptations are to he
expected e accommodating personnel management policies peculiar to civilian jobs, Tlowever, the
current methodology serves the primary function of deseribing civilian jobs with an apparent efticacy
cyual to that of militiry fobs, (6 pp.) ‘
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Hatch, R.ST Pierce, M., Nauta, F., & Zimmer, C.E. Airman training line sin;ulator. AFHRL-TR.
7269, AD-754 851. Lackland AFB, TX: Pers8nnel Rescarch Division, Aug ist 1972, Project 6323,
Contract F41609-70-C-0047, Decision Systems Associates, Inc. NTIS. The/ Airman Training Line
Simulator wes designed as a managerial aid for investigating and evaluating the various and diverse
policy interactions which impact” on Basic Military Training and entry-level Technical Training
courses. This user's manual provides user-priented documentation in sufficient detail to give: the
prospective user a complete grasp of the concepts and logic underlying the modei. The presentation
includes: (4) a comprehensive overview of the system; (b) a description of the Simulator's modules
and the interrelationships of their inputs and outputs; (¢) detailed instructions on input card formats,
with appropriate discussion as to the relationship between input parameters and applications of the
model; and (d) a description and explanation of reports generated by the Simulator and the
relationship between individual input duta items and output report items. (91 pp.)

Lintz, LM., Loy, S.L., Hopper, R., & Potempa, K.W. Relationship between design charac-
teristics of avionics subsystems and training cost, training difficulty, and job performance. AFHRL-
TR-72-70, AD-759 583. Wright-Patterson AFB, Oll: Advanced Systems Division, September 1972.
Project 1124, Contract F33615-71-C-1620, McDonnell L ¢das Astronautics Company — Fast. NTIS.
The relationships between subsystem design characteristics, training cost, training difficulty, and job
performance were investigated for avionics subsystems. A list of relevant design characteristics was
established. based on expert opinions of avionics engineers, Air Foree (AF) training supervisors, and
Al instructors. Functional loops were selected from 10 subsystems representing navigation, flight
control. communications. and fge controf subsysteis. Performance examinations for each of the 30
functional loops were identified or construcied. Ten AF students performed each of the examina-
tions. Time and errurs were recorded for using equipment and reading technical orders (T.O0.). Both
stepwise regressions and factor analysis were used to derive equations to predict performance tinte,
training time, T.0. tme, errors, and training equipment cost from equipment design charanteristics,
personne] chiaracteristics. and environmental variables. Multiple correlation coefficients were 0.88 and
areater. Factors of Length of Chieckout Procedure, Equipment Complexity, Difficulty of Checkout
Steps, Nonautomatic Checkout, Diagnostic Information, and Clarity o Information were identified.
Additional research is recommmended. (53 pp.)

Baer, L.1L. Leaming center evaluation measurement of students’ attitudes toward undergraduate
pilot training leaming centers. AFIHRL-TR-72-71(1), AD-760 538. Williams AFB, AZ: Flying Training
Division, March 1973, Project 1123, NTIS. This project was an initial study to ascertain the impact,
effectiveness, and acceptance of learning centers within Undergraduate Pilot Tisining (UPT). Using an
in-hiouse developed seale. characterized by equal-appearing intervals as first proposed by Thurstone
and Chave. measurement of student attitude toward U2T leaming centers was made. Administration
of the scale to 207 UPT students produced very strong evidence of positive, favorable attitude toward
the leaming center concept. Comments, obtained during student interviews and final form
administration, may be beneficial to leaming center managers and operators. (16 pp.)

Baer, L., & Beggerly, J.D. Learing center evaluation: teaching ‘an undergraduate pilot
training azademie course in the leaming center. AFHRL-FR-72-71(11), A1»760 539, Williams AFB,
AZ: Flying Training Division, March 1973, Project 1123. NTIS. This project describes the
modification of an Undergraduate Pitot Training (UPT) academic course for presentation in the UPT
Jearning center. Course objectives, final examination and workbook exercises were unehanged. The
lectuse pottions of the flight instimnemts course were prepared for sounedslide presentation in the
learming center, and the effectivenesy and time saved by this approach were evaluated, 1t was
eoncluded that -he demmng center is g very suitable - ovitonment for presenting an academic conrse
and that the tune saved, withont aftecting achievenment, warrants expansion of tis effort to include
ather VP weadenne courses, (3 pp)
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Foley, J.P., Jr. Description and results of the Air Force nsearch and development program for
the improvement of maintenance efficiency. AFHRL-TR-72.72, AD-771 0090. Wright-Patterson AFB,
OH: Advanced tems Division, November 1973. Project 1710. NTIS. This paper is one of three
prepared for a 1972 APA Symposium entitled “The lmpact of Behavioral Science on the Maintenunce
of Machine Subsystems.” This paper and its accompanying slides give an overview of the Air Force
Research and Development Program for the improvement of maintenance efficiency. Some references
to related work of other DOD agercies and civilian concems are also made. It emphasizes the use of
the task analysis process in all of these efforts. Although the central theme emphasizes the job
performance aids efforts, attention is also given to job oriented training and job task performance
tests. The results of two experiments are briefly summarized: (1) an experiment of the Air Force
Human Resources Laboratcry in which high and medium aptitude subjects with only 12 hours of
training successfully accomplished checkout procedures, troubleshcoting and remove and replace
actions on an electronic equipment using job performance aids and (2) a SAMSO (Space and Missile
Systems Organization) experiment entitled PIMO (Presentation of Information for Maintenance and
Operation) in which experienced technicians, apprentice technicians, and personnel from unrelated
career fields accomplished error free maintenance on all types of flight line maintenance tasks except
troubleshooting on the C-141 aircraft. In addition, a 1972 demonsiration combining job per-
formance aids with job oriented training s described. In this demonstration, successful flight line and
ficld shop mamtenance of a doppler radar and its computer were performed by airmen of both high
and average clectronic aptitude after only four weeks of job oncntod training if thcy used job
performance aids. (43 pp.)

Foley, J.P., Jr. Task analysis for job performance aids and related training. AFHRL-TR-72.73,
AD-771 001, Wright-Patterson AFB, OH: Advanced Systems Division, November 1973. Project 1710,
NTIS. This paper presents several aspects of task analyses for maintenance jobs when these analyses
are used as bases for the development of job performance aids (JPAs) and job oriented training, It
starts with a brief history of the developmentof t analysis technology and the part that Air F oree
research has played in this development. A formal structure is required when such task analyses have
many uses. The fact that task identification is but the first step in any task analysis is emphasized,
After t M\s are identified, the type of analysis depends on the purpose for which the analysis is being
made. Job observation, questionnaire, interview, and hardware analysis e some -means that are
availible for identification of job tasks. Task identification, based princarily on lardware analysis, is
the most appropriate basis for maintenance jobs. A scheme or format to accomplish this, called 4
Task Identification Matrix, is presented and described, A structured scheme for an: yzing the
identified tasks tor JPA development is also presented and includes docnments such as the Tisk
Description Index and Management Matrix, Tusk Step Data Detail Test Fguipment anid Tool Use
Form,: For maximum effectiveness and efficiency, J?As and training should be developed to effect
optimum trade off betw een training and JPAs, The analytic questions concerning training wineh nst
be answered by a task analysis for JPA developers and training specialist are introduced wnd plans o
a scheae for accompiishment are mentioned. (41 pp.;

Picper, W, Foss, F.C., & Smith, EA. Instructional strategies for a perfonuance orierted
technician course. AFHRL-TR-72.74, AD-760 116. Lowry AFB, CO: Technical Training Division,
March 1973, Project 1193, Contract F33615-71-C-1908, Applied Scicnee Associates, Ine, NTIS. A
study was initiated to devise imnovative instrictional strategies 6 be wied in g perfornunce otiented
technical training wo wae, The stratepies devised were student centered andd applicable for selt-p: ity
moa proposed computer based Advanced Instiictional System (A1S), A detailed examination was
mesde of the curent e ise. coneentrating on course content. instiuctionsl strategies, studeny chanae.
fensties, instroctonr barscteristics, and course administration, Stratepics were then pencrated hased on
data pathered durir, 0 coume anadysis. OF the 56 strategios penerated, S were chosen for detiifed
development and dmowtion of their feasbility in e current Weapons Mechanic (TAC) Course,
Anevaluation ol elected whe tepres will he pertormed e the nea fature. (160 pp.)
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Lintz, L.M., Loy, S.L:, Brock, G.R., & Potempa, K.W. Predicting maintenance task difficulty
and personnel skill requirements based, on design parameters of avionics subsystems. AFHRL-TR-
72-75, AD-768 415. Wright-Patterson AFB, OH: Advanced Systems Division, August 1973. Project
1124, Contract F33615-71-C-1620, McDonnell Douglas Astronautics Company — East. NTIS. The:
refutionships  among  subsvstem  design  characteristics. personnel skill characteristics. and job
performance were investigated for avionics subsystems. A list of design characteristics was established,
based on exoert- opinions of avionics engineers, Air Foree supervisors, and instruetors. Functional
loops and line replaceable units were seleeted from ten subsystems representing navigation, flight
control, communications. and fire control subsystems. Experienced maintenance  supervisors
identified high skill and low skill maintenance personnel. The same supervisors associuted
perfornumee tines and error probabilities with these personnel for three maintenance tasks - an easy’
task. w difficult task. and a complete functional checkout task, Supervisors also rated each task on a

scale of difficulty, Bowh stepwise regressions and factor analysis were used o equations for
predicting performance time, error probability, and task difficulty from’design -+ ties. Similar

analyses derived equations relating performance time and errors to pesonnel ¢l oies. Multiple
cotrelation coefficients were from 0.50 to 093, Personnel factors of Experience. Aptitude, Breadth

ot Skills, Motivation. Training, Time in Grade, and Non-AF Technical Edueation were idenfified.

Eguipment design factors of Cheekout Complexity, Checkout Information, Length of Checkout,

Accessibility . Equipment Complexity, and Test Equipment and Adjustments are associated with

performance times and errors. (133 pp.)

Shenk, F. Development and validation of scores to predict officer career status. AFHRL-TR-
73-1, AD-760 540, Lackland AFB, TX: Personnel Research Division, Mareh 1973, Projeet 7719.
NTIS. During 1963 a fong-term study of ofticer input. from the principal Air Force commissioning
sotifees, was initinted. This study wis designed to determine the predietability of an officer’s career
decision and to evaluate relationships between career intent, various dcnmgrnpilic,cnvimnmcnlul and
attitudina factors, and career status. This report presents the development an b validation of various
scores desizned to predict career status. .

Survey data were eolfected from individuals hefore they entered aciive duty? and annuatly
throuzh five vears of activg” military scrvice. The scores designed to prediet carcer stitus were
determmed from each indiddual’s vearly survey responses. Generally | the retationship between careet
statts and ihe scores based onresponses oo to comissicning were guite lowhowever, there wis o
detinite increase m prediction after the bjects experienced active duty. The largest increase in
predictability occuned during the fust tw vears of active duty. This seems o indicate a platean in
the subyeet’s attade toward the military + aeer. Ofter of Air Foree opportunities such as edueation,
taming. and Regulr conmissions might he more eftective at tius point, than at the time of
commtstoning. I addition, from an economical stndpoint, the Air boree might reatize considerable
cavines i tainme costs by sending thase junion officers most likely ‘to rentain on active dity to the
niore expensive educational and training prograns. The Career Intent Score was the measuiement
deviee most predictive ol Tuture career status although correlations weie only moderate, (23 pp.)
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systent, AFHREZTR-73-2, AD-767 577, Lackland AFB,TX: Personnel Research Division, April 1973,
Project 7719, NTIS. The Weighted 2hnman Promotion System (WAPS) was designed to seleet airmen
for promotione on the basis of sixoweiphted o0 10 was instituted s o mear tor increa g
Lowledve of standie me promotion competition and insuiing equitable ptomogion onportunities.
Phie present smves was nntated o assess the atticudes of sinmen attected by WAPS and determine
atrmen percerne WAPS as bavig talfilfled it objectives.

Fhe more Livorable atitades iossands the WAPS system werelield by ainnen who had beey
prosnted ander the ssaen although bothe promated and norpromoted personnel feef thae WAPS g
Porret tham the wholesmnan sstem o with promotion brards, Although o substantial number ot the i
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~term enlistees felt that they did not know enough about the old system to make a éomparison,thc

general consensus was that WAPS is fuirer thun the old system,

An egocentric effect, much like that found with promote/nonpromote status, was found when

. using term of enlistment as the independent variable. Third termess favored giving fpgre impostance

Specialty Knowledge Test, I

to time in service, while first termn airmen did not. First term airmen placed m(%re value on the

Aptitude test scores of airmen, who felt that WAPS tests should be increased in importance, -
were higher than those for airmen who would give the tests less weight. However, fower aptitude

‘personnel rated Speciatty Knowledge Tests current and adequately covering the cure'crlﬁcld. As a test,

the SKT was regarded more favorably by the lower aptitude group than by their highcr aptitude
peers. (S pp.)y : , \ . .
Black, D.E. Development of the E-2 weighted airman promotion system. ARHRL-TR-73.3,
AD-767 195. Lackland AFB, TX: Personnel Research Division, April 1973. Project 6323. NTIS. To
contorm with new  Air Foree requirements for grade and promotion controls, thd Air Training
Command found it necessary to develop a fair and visible system for selecting the top 15 percent of
cach Basic Military School class for promotion to E-2 upon eompletion of training. A candidate
system was developed by the Personnel Research Division of the Air Force Hunjan Resources
Laboratory in a policy L'-upluring study in which a six-man promotion poliey bouard wis convened to
rank-order a representative BMT airman sample for promotion. The ran kings performed by the board
were done with respeet to each trainee’s promotability taking into account the dpllowing five
promation factors identified by ATC: The uvérugc score on the AFQT and four AQas; the overall
grade on the 25th day of training proficiency evaluations; the BMT written cxumin‘nion'.; the Military
Training Instructor reconmmendation score: and the student leader score. Using regression analysis,
cach bourd member’s promotion policy was expressed in terms of a mathematical equation, and the
system ol regression weights developed for cach board member was used in deriving, by a hierarchical

“grouping method, the overall policy representing a consensus on the promotion policy. In general,

there was high irtra-rater consistency throughout the farge number of records teviewed by board
members. The derived promotion pulicy equation weights efficiently replicated the individual policies
of & majority of board members. This paper describes the composition and operation of the policy
board, the sample of Basic Military Training personnel records which were examined, and the
statistical analysis. The finad recommendations made to ATC are also included, but do not neeessarily
redlect the tinal adopted promotion ponc, since subsequent policy considerations may, of necessity,
require an operational schene thot ¢coare, from these findings. (20 pp.) o

.

Shenk, F., Watson, T.W., & Hazel, ). T, Relationship between personality traits and officer

: 'pcrf(mn:mcc and retention criteria, AFHRL-TR-73-4, AD-767 198. Lackland AFB, TX: Personnel

Rescarch Division, May 1973, Project 7719, NTIS. The studv concerns an examination of three
seliareport personality inventories (FCSRI-A, FCSRI-B, DAl and a Peer Rating Scale designed to
meistie tive persagality fuctors: Surgency, Agreeablencss, Conseientiousness, Emotional Stability,
and Cutture, Regrdssion analysis technigues were applied using these measures to predict retention
and officer etfectiveness us mieasured by Officer Eftectiveness Reports (OERs). Analyss of the data
mdicated that measurements based on the Peer Ratings had higher predictive value for both criteria
than <ihe factor scores derived from the paper-and-pencil personality tests which rarelv reached
siymticance levels. Furthermore, peer ratings he Ua higher level of predietion for officer performance
than rerention. A repression equation inchiding the self-repost inventorics, peer ratirg factors, and
peer rating tats yielded an R oof 19 for retention and an R of .36 for officer performance measures.
Waoen vrade, Duty Air Forgs Specialty Code (DAFSC) and edueation were included as predieror
vartables the correlations were 39 tor retention and .43 for the OER rating. (15 pp.)
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Phalen, W.J., & Christal, R.E. Comprehensive occupational data analysis 'progr:lms:'group
membership (GRMBRS/GRPMBR) and automated diagramming (DIAGRM) programs. AFHRL-TR-
73-5. AD-767 199. Lackland AFB. TX: Personnel Research Division, April 1973. Project 7734. NTIS.
This technicdl report describes two Comprehensive Occupational Data Analysis Programs (CODAP):
(@) the “Group Membership™ (GRMBRS/GRPMBR) programs, which produce a report that identifies
the two groups combining at each stage of a hierarchical grouping process, and (b) the “Automated
Diagramming Cluster Merger™ (DIAGRM) program, which uses GRMBRS information as input and
displays the hierarchical grouping actions in diagrammatic. form.

The detailed descriptions of the GRMBRS/GRPMBR and DIAGRM programs contained in this

report should be of particular interest to agencies and organizations using the CODAP system. (11 pp.)

Zagorski, HJ., Sonthworth, L.E.. Charston, S.E., Grace, G.L., & Smith, R.L. Automatic data
processing system and procedures computerized academic counseling system. AFHRL-TR-73-6,
AD-767 196. Brooks AFB, TX: Professional Education Division, June 1973. Project ILIR, Contract
F41609-71-C-0028, System Development Cormporation. NTIS. This 1eport provides a technical
saalysis and review  of the Computerized Academic Counseling System (CACS) designed and
devaloped by the System Development Corporation. The system was constructed to assist-counsclors
mguding tndergracuate collese students toward the selection of optim.y . zademic majors.

Problem review and definition, system analysis. design rationaic, methodological approach.
sweasurement specificaiions, data base compilation, mathematical modeling, statistical results, and
validation tests are presented i various degrees of detail. Counscling application directions,
capabilities. and potential are desceribed

Cotapatersed awademic counscling is discussed in the context of career suceess likelihood.

Recommendations for extending the approach to inctude additional aspects of careci guidance are
inade.

A concept for an Air Force career counseling system that effectively permits ofticers and
airmen to shape their own careers is discussed. Functional components of the svstem inctude: (¢) an
Air Force personnel needs and resources forecast model, (b) a daty base for the development and
continuous support ot the model, and (¢) an Air Foree miechanism which perniits personnel to select
carcers of their choice and offers assurance that such careers will be obtained. Preliminary analyses
dicate that such a svstem is entirely feasible and could have significant positive impact on Air Foree
enlistment and tumover rates. Recommendations are presented which suggest appropriate initial
rescarch and development stages. (46 pp.)

Vitola, B.M.. Mullins, CJ.. & Croll,’ P.R. Validity of _Armed Services Vocational Aptitude .

Battery, Form 1. to predict technical school success. AFHRL-TR-73-7 AD-767 578. Lackland AFB,
TX: Pcrwnncl Research Division, July 1973. Project 7719. NTIS. Validitics of the four aptitude
indexes of the Armed Services Vocational Aptitede Battery (ASVAB), Form 1. and the Airman
Qualifying Examination-66 (AQE). were determined for final arades in 46 airman training courses.
Comnarisons were made between AQE and ASVAB in tenns of their ability to predict technical
schoob suceess, The data demonstrate that ASVAB is an effective instrument for use in the military
Bigh school testing progrant and may be used satisfactorily. as is AQE. to assign enlistees to technical
training. Three of the four selector aptitude indexes of the ASVAB (General, Administrative. and
Electrorics) evidenced their appropriateness by having higher validities for their appropriate courses

than any of the other ASVAB aptitude indexes. This sort of specific validity did not obtain for the -

selector index ot the Mechanical chister. However. 15 of the 16 validities obtained for the selector
mdex i the Mechanical area were at a significant (01, useful und acceptable fevel. (17 pp.)

Mullins, C.J., Vitola. B.M., & Abellera, J.W. A correlational analysis of drug abuse in the Air

Force. AFHRL-TR-73-8, AD-770 017. Lackland AFB. TX: Personnel Research Division, July 1973.
Project 7719, NTIS. Information was collected on 4.689 subjects who admitted to having used drugs
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betfore entering the Arr Foree. A corrativn L naiv sis of this sample indicated that there appears to
be a general tendency to abuse severa drues 11 rubject has abused one,and that marijuana gppears
10 be associated with multiple drug abuse 1 v thui. any other drug. Extent of drug ubuse of alt drugs
studied appears to be associated with tow pe “imance on aptitur'e measures and educational level.
Other correlational analyses indicated that the only drug signiticantly associated with Tow Airman
Performance Reports is marijuana, and that the pattern of optimal weights among background
variables in forming prediction composites against Airman Performance weports among drug abusers
is not siznificanty different from the pattern ot such weights among non abusers. (16 pp.)

Guinn, N., & Germadnik, G.J. Feasibility of developing a procurement strategy for school of
military sciences, officer input. AFHRL-TR-739, AD-770 Olo. Lackland AFB, TX: Personnel
Research Division, August 1973, Project 7719. NT!S. This report describes the origin and develop-
ment of a data base for possible use in increasing the effectiveness of officer procurement for the
School of Military Sciences, Officer training program. Distributions are included to iflustrate the type
and magmuude of differences existing between the various colleges and universities attended by
cntrants into SMS-O training. The relationships between officer effectiveness criteria aud the
characteristics of the colleges and universities from which the junior officers graduated were analyzed.
Results of analvses indicate that criterion differences found are due to some extent to the differences
i the characteristics of the academic institutions’ student bodies. 1t .is concluded that these data
could be utilized effectively in SMS-O officer recruitment. and a combination of these data ~ith
similar data on current AFROTC detachments could be used to furm the basis of a flexible, cost-
ctfective procurement program. (19 pp.)

Tavlor, J.N., & Black, D.E. Nonprior service college graduate airmen responses to selected
questions from the March 1971 airman sample survey. AFHRL-TR-732-10. AD-771 678. Lackland
AFB, TX: Personnel Research Division, October 1973. Projeei 6323. NTIS. The purpose of this study
was to provide information on first term nonprior service college graduate (NPSCG) airmen by
examining their responses to selected questions from the March 1971 Airman Sample Survey. Areas
ot interest included  the availubility and use of accelerated training in. technical schools. job
satistaction, job eftectiveness. and the vahie of college training to Air Foree jobs. Comparisons were
made between the responses of NPSCG ainnen and first tenm noncollege graduate airmen’ and
hetween NPSCG airmen assigned to various career fickds. Results of the analyses indicated the tol-
lowing: NPSCG aitmen had less opportunity for aceelerated training than did noncollege airmen., but
had significantly berier results when such training wis uvuiluhlc._ln most instances, however, the
college graduates and the noncollege  graduates did not attend the same techmeal schools in like
proportions. Percentagewise. more college graduates were displeased with their Air Foree jobs and

considered their jobs dutl than did noneollege graduate wmrmen. Most supervisors who hetd a-college

degree judged NPSCG airmen to be mdre ettective in Air Foree jobs than noncollege graduate airmen.
while almost halt of the supervisors without a degree thought there is no difterence in the job
clfectiveness of cither group, When considering the career fields most populated by NPSCG airmen,
signitticant ditferences were found regarding the value of academic specialties to Air Foree jobs. Also,
it was determined that the value of academic speciaities to Air Force jobs is highly related in g
positive direction to job satistuction. (24 pp.) '

Mitchell. _R.L.. Lucero. A.B., & Harrison, R.E. Simulation of high-resolution radar displays of
city complexts. AFHRL-TR-73-11, AD-768 413. Wright-Patterson AFB. Ofi: Advanced Systems
brivision. August 1973, Project 6114, Contraet F33615-72-C-1583, Technology Serviee Corporation.
NTIS. The modeling and simulation techniques capable of generating fargescale Lech-resolution radar
displavs F cultural features are investigated. Specific features include power tonsmission towers,
buindings, ralroads, bridges. storage tanks, streets, rivers. and aatural terrain. Inadeition, the general
packeronnd-type ot retum is also discussed. The problem of real-time simulation is assessed. The
techniques have been applied to simalate radar images of @ 2.25 X 2225 nule area of North Long
Beach, California, to a resolution ot 20 feet. (110 pp.)
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Wilboum. J.M. The Air Reserve as an all-volunteer force. AFHRL-TR-73-12, AD-773 804.
Lackland AFB, TX: Personnel Researeh Division, September 1973. Projeet 7719. NTIS. The Air
Reserve foree, consisting of the Air Foree Reserve (USAFR) and the Air National Guard (ANG), is
facing a critical pediod of adjustment with the advent of the all-volunteer foree. 1f the Air Foree is
unable to attract suffidient numbers of personned into the Regular Air Foree to satisfy mission
requirements, or if additional personnel are required in case of a national emergency, the role of the
Reserve toree becomes one of primary importanee. in order to assess the effect of an all-volunteer
concept on the Reserve foree. an attitude survey was administered to a random sample of USAFR
and. ANG non-prior service 1970 cenlistees to determine their attitudes and opinions about the
military in general and the Air Force in particular. Biographical, socio€conomic,. aptitudinat and
attitudinal  data were analyzed by draft vulnerability category and “expressed attitude toward
voiunteer military service. Analyses indicated a general lowering of aptitude and educational level in
the reduced quantity of enlistees who will volunteer for Reserve duty. However, intensified recruit-
ment of minority groups, which now vonstitute less than five percent ot the Reserve force, nuglt
supplement any projected decrease in numbers of enlisted accessions. Various negative aspects such s
military discipline, salary, and interference with civilian job were indicated as contributing factors to
non-reenlistment in the Reserve force. A survey of inducements to reenlist as preferred by the sumple
indicated increased pay, veteran's benefits on retirement, and reenlistment bonuses may be cffective
in increasing Reserve retention rates. Certain non-monetary benefits such as completion of education
at the government’s expense, or guaranteed promotions may be quite effective in inducing
prospective Reserve enlistees to volunteer for the Regular Air Foree in lieu of their Reserve tour,
(19 pp) ) ‘

Fugill, J.W.K. Task difficulty and task aptitude benchimark scales for the administrative und
general career fields. AFHRL-TR-73-13, AD-771 677. Lackland AFB, TX: Personne! Research
Division, October 1973. Project 7734. NTIS. This. the second report on the development of task
difficulty and task aptitude benchmark scales. discusses the feasibility of inferring relative wash
ditficulty values and relative task aptitnde requirements for a vanety of tasks in the General and
Administ rative work areas. It was established that there was a high positive relationship between
relative task difficulty values, as designated by work supervisors, and the corresponding relative task
aptitude requirements, as determined by beluvioral scientists. Tor 3.200 tasks not used in the original

scaling procedure, it was determined that refative task difficulty values may be inferied at a high level

of confidence, and that relative task aptitude requirements may be inferred at a moderately high level
of confiderce. (14 pp.)

Mullins, CJ., & .iz~ev, L. An evaluation of item-by-itemn test administration. AFHRL-TR-

7304, AD-764 178 -Lackland A7), TXs. Pepsonnel Research-Division, May _1973{,[Tt0j“‘_9t J719.

NTIS. A battery ol three tests was dmimytered to two groups of basic airmen in their first week of

basic training. Group A (N = 298) was tested in the normal way; Group B (N = 317) was tested with
an item-by-item torm ot administration. The purpose was to determine whether the item-by-item
administration. would be more efficient than the usual method. Results did not indicate that the
itent-by-ttem administration was in any way superior to the usual. (4 pp.)

Miller, G.G.. & Sellman, W.S. Development of psychometric measures of student attitudes
toward technical training: norm group report. AFHRL-TR-73-15, AD-775 I51. Lowry AFB, CO:
Technical Training Division, October 1973, Project 1121, NTIS. This report describes the Phase 11
effort of a tauk to develop s new studean critique form tor the Air Training Command (ATC). Phase |
of this eftort. as reported in AFHRL-TR-70-37. Development of Psychometric Measures of Student
Attitudes Toward Technical Training: Reliability and Factorial Validity. recommended the further
development of group specitic norms for ofticers. NCOs. and airmen enrolled in Air Foree technical
tuaining schools. In Phase Hadditional items were added to the prototype form resulting in a luter
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version of the critique form that had a reliability of .80. The Phase H version of the Student Critique

Form (SCF) was administered to a sample of over 1800 students enrolied in technical training courses

at six Air Force bases. Norms were gathered separately for officers, NCOs, and airmen since

additional analyses mdu‘ycd as did, the Phase 1 analyses, that the three groups were significantly

ditferent with respect th attitudes as measured by the SCE. Seven scales emerged from a factor

analysis of the Phase 1l version of the SCF. The scales were named as follows: Instructor Competence,
Study bawironment and Testing, Specialty Training, Training Impressions, Classroom Facilities and

Environment, Training Devices and Audio Visual Aids, and Training Materials Adcqujc.y Phase 1] of
this effort was subsequently initiated to develop the comiputer software to scoie and interpret the

SCF. (42 pp)) -

260 Heudquarters Air Force Human Resources Laboratory. Fiscal year 1974 — Air Force technical
objeciive document. AFHRL-TR-73-16, AD-766 646. Brooks AFB, TX: Headquarters Air Force
Human Resources Laboratory, July 1973. (Covers all AFHRL projects). NTIS. This document
provi‘es the acedeinic and industrial R&D community with a sunumary of the technical planning
objeetives of 100 Air Foree in the area of human resources. The objectives covered are (@) Personnel
Prociiement and [nitial Assignment. (#) Personnel Utilization; (¢) Education, Training and
Instructional  Systems:; (/) Instructional Devices, Mardware and Software . DRevelopment: (¢)
Performance Evaluation: (f) Sustainment, Separation and Retirement; and (g) Human Resources Data
in Systems Design wnd Operation. (25 pp.)

261 Koplyay. J.B, Gott, C.D., & Elton, J.H. Automatic interaction detector-version 4 (AID)—4
reference inanual. AFHRL-TR-73-17, AD-773 803. Lackland AFB, TX: Personnel Research Division,
October 1973. Project 6323. NTIS. A computer-based automatic interaction detector (AID-4)
algorithm was adapted and amended for Air Force use by the Air Force Human Resources
Laboratory from anearlier program obtained from The University of Michigan. The basic idea of
AID4 is to explain variance of a criterion variable in terms of given predictor variables and their
possible simple and complex interactions by a sequential splitting process. This report describes the
technical details that are required for the use of the AID4 program as it is currently operational on
an IBM 7040 computer system. (98 pp.)
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Siegel, A.l., Bergman, B.A., & Miller, G.G. Adaptation of advanced measurement and e+ .{uation
techniques for utilization in Air Force technical training systems. AFHRL-TR-73-18, AD-773 802.
Lowry AFB, CO: Technical Training Division, November 1973. Project 1121, Contract
F41609-72-C-0014, Applied Psychological Services, 'nc. NTIS. The multidimensional scalmg and
cluster analytic techniques were investigated as methods. for providing a needed mtcgratmg frame-
work within the course development and training evaluation context. Additionally, the re_{ahve ment

was-investigated ot varous advanccd {novcl) testing mcthods in-the teclinical training cantext. The ™

multidimensional and the cluster analytic techniques were held to provide the needed integrating
thread and the advanced testing methods were indicated to posses advantage over the usual multiple
choice e xamination. (14’ pp.)

263 Guinn, N., Fanner, C.B., & Wilboum, J.M. Effect of an all-volunteer force on input into, the
school of military sciences, officer training program. AFHRL-TR-73-19, AD-775 714. Lackland AF\
TX: Personnel Research Division, December 1973. Project 7719. NTIS. To determine the impact of
the volunteer force on orficer accessions, a total of 3,931 trainces entering the school of Mxhtary .
Sciences, Officer training program during Y 1972-1973 were surveyed and categorized into-groups
based on draft vulnerability and expressed attitude toward voluntary military service, prior service
experience, rated/non-rated status, and entry before and after November 1971. Results indicate *hat
NPS officer trainces are motivated to some -extent by draft pressure.” In general, prior service
personnel and minority groups express 2 more favorable attitude toward voluntary military service.
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An increase in positive attitude is also perceptible atter the military pay increase became eftective.
Comparisons on other demographic. aptitudinal, and attitudinal variables revealed signiticant
differences between self- and draft-motivated trainces and between prior and non-prior service
personnel. (32 pp.) o '

.

McLaurin, ~.A. Validation of a battery of performance tests for prediction of aerospace ground
equipment course grades. AFHRL-TR-73-20, AD-774 586. Luckland :.FB. TX: Persounel Research
Division, November 1973. Project ILIR. Contract F41609-71-C-0032, University of Alabama in
Bimiingham. NTIS. A battery of nine performance tests (Performance Asezesment System, PAS) was
administered to 204 airmen trainees enrolled in an Acrospace Ground Equipment Repairman (AGE)
course at Chanute Air Foree Base, ATC. The-objectives of the research program were to _determine
the validity of the PAS tests for criterion course grades: to determine the increase in validities for the
course grades by combining the PAS scores with the AQE Electronic Al and to deterniine the \’Jllklll)
of the PAS tests for the course Lr.ldLS of “low-aptitude™ airmen.

Analyses of the data indicated that the PAS tests made a significant contribution-to the
Electronics Al in predicting course grades. and, for most course grades, the PAS tests were equal in
validity to the Selector Index. The PAS tests, in general, made more contribution to the grades based
upon trouble-shooting and repair problens than did the other predictors. The sample of trainees,
were separated into upper and lower groups based upon AFQT percentil: rank. The validities of the
AFQT. AQE indexes and PAS tests were determined for cach resultant group. The PAS tests were
approximately equal in validity to the other predictors for criterion course Zrades for the upper group
and superior to then for the lower group. Recommendations for smbsequent resewch and Jevelop-
ment are given. (19 pp.) :

Askren, W.B., Korkan, K.D., & Watt.. G. W Humar resources sewitivity to system dCSIL.I
tradeoff altematives: feasibility test with jet engine data. AFER..TR-73-2i, AD-776 775. Wrighi-
Patterson AFB. OH: Advanced Systems Division, Noversber 1973, Project 1124. NTIS. The
feasibility of developmg Design Option Decision Trees to a fever of detail which shows hardware
involved in “on-aireraft”™ maintenance, and the feasibility of measuring the sensitivity of human
resources data to design tradeoft prc blems depicted in these Trees were investigated. The approach
included ‘expanding a portion of an carlier developed” aireraft jet engine Tree, selecting tradeott
problems from the expanded Tree tor sensitivity analysiz, and collecting. psychometrie data from
expericnced jet engine mechanics regs.ding this sensitivity. Five Design Option Decision Trees were
developed yr turbofan jet engines. Eight turvofan g.oblems were evaluated for effect on human
resources. The factors of training and expericnice, and amount ot troubleshooting timie are affected by

chuioe of design-option in SiX of the-eight tradeoft ~roblems. Ease of muintenance is affected in five -

problems. and complexity of tools and equipment is affected in two problems. Crew size and job
specialty are cach attected in one problem. (37 pp.)

"tays, LA, & Irish, K.M. ‘The development and evaluation of an optiisized video output from a
wide angle optical probe. AFHRL-TR-73-22, AD-774 577. Wright-Patter<on AFB, OH: Advanced
Systems: Division, December 1973. Project 6114, Contract F33615-72-.-1270, Systems Research

. Laboratories, Inc. NTIS. This report describes a two-phase program to de elop an optimized video

outpur., trom a wide angle optical probe. Phase Lof the program presents data resulting tfrom radio-
metric and photometric studies of model paints, textures and illumination sources: performance data

resulting from tests conducted on the wide angle optical probe: and a preliminary system design.

Phase Il of the program dealt with system development and evailuation. The report deseribes the
detailed design of the high resolution 2-inch wvidicon camera, including particular emphusiz on the
wideband video preamplif.c- and video processing clectronics. The evaluation phase of the program
includes data conceming e performance of the television system, and the performane: of the
integrated system includie_ Le optical probe, magnifying image intensificr and wtra high resolution
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2-inch vidicon canera, The conclusion reached by examination of the resultant data supports the
beliet that a truly optimized video outpui from a wide angle optical probe has been achieved. (143 pp.)

Vitola, B.M., Mullins, CJ., & Brokaw, L.D. Comparative data on a sample of all-voluntecr
enlistees with 1970 through 1972 Air Force accessions: AFHRL-TR-73-26, AD-767 579. Lackland
AFB, TX: Personnel Rescarch Division, July 1973, Project 7719. NTIS. A data basc was established
to which characteristics of the all-volunteer toree could be compareet. If the hypoetii-sis is tenable that
the sample of 1973 enlistees used in this study represents the quabi-ative chicucteristies of the
all-volunteer foree, current aptitude levels suggest sufficient: quality for the maority o Air Foree
jobs. Analysis of the data resulted in the following conclusions: (¢) There has been o gracual loss of
high aptitude people over a three-year perod. It this trend continues, there will be a probabl redd to
offer turther incentéves to enlist individuals who can performi in the more critical aptitude - s, (h)
There will e no dramatic increase in the proportion of Negroes in the all-volunteer forée. Ai - -
has enlisted, and continues to enlist, a proportion of Negroes equal to, or greater than, the props .o

-of Negroes in the population. (¢) Under present reenlistn eat policy considerations, Air Force =,
“remiun an exeellent source from which industry may draw ske- = wsonncl in over 200 job types | o

~—

pp.) .

Askren, W.B. Analysis of Air Force institute of technology <+ ..x  #475 “‘Laboratory Ma. 1.
ment of R&D.” AFHRLTR-73-27, AD-767 197. Wright-Pattei.on - 7R, OH: Advanced Sysiv-ss
Division, August 1973, Projéct 1124, NTIS. The Air Force Instituie of - linology Covrse =47,
“Laboratory Management of Research and Development™ was analysv ¢ o avizmmine it such a course
is needed, what form it should take, and what subjects should b va.raczd in the curriculuii. The
analysis also provides otier supplementary data. It was found tha Loboratery Commanders are in
favor of retaining the course but believe it should be changed. The stuey re-omnonds that the course
be continued reoriented to training the new laboratory scientist/enginver regrrding the dutics of this
job, that the course be shortened to a naximum of 15 days uang 21 priority subject miatter topics.
and that a Laboratory Project Engineer Handbook be developed to sipplement the course. The study
also recommends th 1t a DOL Course Advisory Croup be established ty vionitor the course content
and objectives, This analysis applies to Course 475 as it was taught througy June 1972, The course
wis revised subsequent to that date hased poitially  on the findings of this study. Inquitics
coacernmng the current AFIT/SL Course 475 cortent and methed of instruction shs 2ld be add ressed
to the Chief. Continuing Education Division, AFIT,Scbool of Cydtems and Topintics, Wiight-Paiterson
Air Force Base, Ohio 45433, (45 pp.)

“Guinn, N.. & Truax, S.R. Comparison of volunieee #titudes aad career motivation azong
officer and aimuan personnel. AFHRL-TR-73-25, AD-772 676, Lackland AFB, TX: Persousiel
Research Division, Getober 1973, P wic t 7719 NTIS. Shonld probleris arise in procuring = sufticient
nuirber of gualified personnel to o sintain viable foree fevels under zero-draft condition it becomes
necessary to identify incentive puevreims which cosi be used o stimulate recruiting efiort. A total of
3391 officer trainees and 9333 o nirmen ente ag serviee during tiscal yerr 1972 weit surveyed
to determine the eftfect of certain inentives on their attitude toword voluntary military service and
the perezived positive and negative aspects of a military carcer. Resaits indicate that v choee of
carcer ficld incengive had the greatest impact on expressed voluniecrism for otiieer v -sonnel. ¢ =eer
ticld choice and varighle term of service comminnent had - n equally positive infl <nce on airman
attitudes. From an officer quaiii: sandpoint, pay, promotion, and cducational nicentives atiract
officers of guality similar to those whose negative anitudes toward voiuntary military service remain
unchanged. For airman personnel. those attracte:t by the pay incentives demonst ate higher
performance in all aptitude areas than those with a negative attitude toward military servie-. Airmn
and officer personnel differin their perception of the most satisfyving aspects of a mintary .« enment.
Awcpiteresting job was the tactor most widely selected as a satistier by officers. op.portunity ior
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techmical tramir . by ime 1 the outstanding dissatisfivr for bo It groups was pereeived lack oj
personal cortrol over dheir career. Bolated tours and sep ration from family were perecived as the
most negatis wspests of an Air Foree career, (29 ppl)

Croll, P.R., Mullins, C.J.. & Weeks, J L. Validation of the cross-cultural aircrew  Liituce battery
on a Vietnanese pilot trainee sample. ATURL-TR-73-30, AD-778 072, Lackland AFB, TX: Personnel
Research Division, November 1973, Project 77190 NTIS. To: present study is validation ot the
Cross-Cultural Ajrerew Aptitude Battery (CCAAB) with a Vietnar ese pilot trainee sample. Results of
this study indicate that the CCAAB is an acceptable predicior of pilot suceess for foreign national
pilot candidates. and that optimum prediction is obtained when predictor sets and regression weights
are nationality-specilic. Recommendation is made to resvalidate the CUAALL on cach nationality for
which it s to be used, in order to determine the unique optimum predictor sets and weights for that
nationality. (13 pp))

Withoum, J.M., & Guinn, N, /Fcax‘ibilit_v of using spec:al n.casures in the classificadon and
assienment of Tower mental ability airmen. AFHRL-TR-73-31, AD-777 831. Lackland AFB, TX:
Personnel Rescarch Division, November 1973, Project 7719 NTIS. A battery of elever non-verbal
tests were administered to a sample of 2,362 non-pnoe service enfistees who had been selected te one
of seven techmical schools, The usefulness of additional aptitdinal and education?l data was also

Snvestizated. The number of significant relationships between certain nonve-bal tests and tina

technical school grade varied as a tunction of mental category and career ficld. Whep alt non-verbal
testswere used as a comnposite, siznificance was tound in all courses tor the total group and in three of
five courses oo the Tower mental ability groups. On cross—validation the mumber ot significant
relationships betweer the non-verbal composite and final school grade were redireed to tour total
group courses and one lower ability group course. When added to th selecoor »otitude index (Al).
the non-verbal tests made a signiticant and unique contribution to the pre iction ot te mical schonl
stceess over and bevond | the selector Al alone. Further investigation indicate 1 tha, additional
aptitudimal and edneatienal data added significantly to the predictton systemin s me’ courses.

Results indicate that the use of non-verbal tests as well as other ¢ tudinal il edr tional
daty could make, a sicnificant contnbution it added to the operitional L.eetion and classificatio
hattery . (20 pp.)

!

Mullins, €.1., Vitola, B.M., & Michelson, A.E. Variables refated to »re-service cann Dis use in a
sample of Air Force enlistees. AFHRL-TR-73-33, :\l)—776 778. Lacklanc¢ AF " TX: Persennel
Research Division. November 1973, Project & 19, NTIS, A sample-of 4,504 seltdri; 't cannabis
SIS \\'V:IS_L‘\V’VIH})»:‘r':t. with a \HHPIL ,ni arnnen wno had no known record o irug “abtae. s study
walicates that there is a very stropg likelihood for cannabis users to use other drugs. T! e are
refationships between cannabis abuse and geographic arca of enlistment, religions prefe-ence, «titude
scores, nee, educational level, and fage st enlistment. Cannal s abuse isalso reie, 110 the " keiihood
ol retting an undesitable tli.\'C]lilr;lL‘,’-l(l Airman Performance Report. end to promodda. vite 741 pp)

Carpenter, J.B. Relative valiilil_v of two item formats for obtaining Iength of service data from
job inventories. AFHRL-TR-73- 34 AD-771 672 Lackland AFB, TX: Cccupational Rescaich
Division, September 1973, l’mjwt 7734 NTIS. As part-of a continuing effort * + imp.ove existing
methoadoloyy for development and use of occupational data gathering devices. this report consid.
the relative validity of two varied item Yormats for obtaining length of service datal spect’i tion in
total months versas a combmed] yvears and months fornmlation. The tater format wi, fows 2 1o have
much greater validity for relatiyely Tengthy time periods but no significant ditference was wund for
shorter periods. An alterative thicthad tor obtaining leagth of service data which employs o4 computer
determination o clapsed 1 hased on respondent provided dates is recommended fer operational

nse. (6 pp.) ‘
| .8y
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Carpenter, J B. I‘he cltctromc career ladder evaluatlon project: an aptltude requirements study.
AFYRL-TR-73-35, AD-774 '576. Lackland AFB, TX: Occupational Research Division, December
1973. Project 7734. NTIS. In the event that anticipated shortfalls in the recruitment of qualified
airmen for certain electronic specialties materializes, data on existing job requirements in terms of
clect.onie aptitude reauir ments should provide the basis for any selective lowering of the minimum

AES standards. This report considers the relative electronics aptitude requirements tor all AFSCs

having a specitied minimum AQL-EL Ranked difficulty of first-term airmen jobs in these specialtics.
1 terms of electronicee aptitude required, were obtained from 1,323 NCO supervisors and compared
with the existing requrements. The rankings were shown to be highly stable and reliable, and the
«ahdity ot the experimental procedures is supported by the data. Sequential actions for lowering the
minimum electronics aptitude requirements together with a realignment of existing A,FS( require-
rients are suggested. (11 pp.) '

McFadand, B.P. Job analysié of the medical service career field. AFHRL-TR-73-36, AD-775
720. Lackland AFB, TX: Occupational Research Division, January 1974. Project 7734, NTIS. The
purpose of this study was to complete a job analysis of the Air Foree's Medical SCerCL Career Field.
This is the first in a series of reports designed to compare and make recommendatlons conceming the
role of the Nurse and Medical Corpsman in the Air Force's health care delivery system A sample of
1,996 airmen in the Medical Service Caceer Field (AFSC 902X0, 90292) was used for the analysis.
The data were analyzed by use of the Comprehensive Occupational Data. «An"?ys&s ngmms
{CODAP). Meaningful job types were identitied and recommen:tations for changing the structure of
the Medical Service Career Ladder were madc based on the occu .tional analysis. /

i

The job inventory for the Medical Service Career Field was constructed a‘nd administered by

Lifson. Wilson. Ferguson. and Winick, Inc., under contract F41609-70.C-0043 monitored by the Air
Force Human Resources Laboratory’s Occupational Research Division (7734-01- 1")

Consolidated descriptions of job type groups, together with other pertme'n printout data, are
available to qualiiied requesters on a loan basis from the Air Force Human Resources Labontory S
Occupational Research Division/PEOA, Lackland AFB, Texas 78236. (18 pp.) |

¢

/ .
Carpenter, J.B., & Christal, R.E. Development of a data base for direct analysis of airmen loss
rates. AFHRL-TR-73-37, AD-775 721. Lackiand AFB, TX: 0cmpah0nal Research Division,
December 1973. Project 7734. NTIS. This study was designed to accomplish two interrelated
objectives: first, to invesdgate the existing relationship between selected factors previoustv identified
as being significant in attempting to predict military service losses- duritig first-term service and

guestions in this area arise. The data base developed is described in detail and methodologies for
interpretation are suggested in an .m.xlysxs of the effects of mental Latcgqry classification, age, and
pre-service education level on potential airman attrition for undesirable causes. All factors cited were
found to show 2 myuﬁunt refationship with the existing loss rate of hrst-term airmen. (23 pp.)
8

Echternacht, G.J., Reilly, R.R., & \1cCaffrey P Dcvel()p.nem/l‘ld validity of a vocational and
occupational interest inventory. AFIIRL-TR-73-38, Al)-7‘7~1_573 Lackland AFB, TX: Personnel
Research Division, December 1973, Project ILIR, Contract F4l_609 72-C-0030, E.ducanonal Tosting

- Service. NTIS. Between January and April 1973, over 3,106 airmen in cnghtacrwcc career fields with

at least six montiis on-thejob experience and 300 recruits in b.mu training retuni od interest
inventories, termed the Vocational and Occupational Interest” (‘hom anmm.xt an (VOICE:. This

interest inventory was designed to measure the vocational interests of. énlisted men entering the Air.

Force. Items forming the inventory were primarily generated by ex xamining job analyses in relation to
the airman classification structure. The purpose of this effort was to develop and validite a prototypc
of an interest inventory that could be used by recruiters with the Glur.mtccd Fnlmmcnt Program.

KA

v

.second, to make available to qualified uscrs a comprehensive data hase for further analysis.as specific -
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Both a priori and vecupational scales were developed based on responses abtained by mail inventory
administration of ainnen who indicated satisfaction with their career fields. Scales - . ere developed on
halt-samples and a cross-validation technique employed. A comparison was made, in order to assess
validity, of the number of individuals correctly predicted to be members « { a service ¢ eer field or
“mensin-general” using the scales versus the number ot individuals one wvould expect to correctly
predict without use of the scales. Scale weights developed in one itsample were applied to
responses obtained in the other half=sample in the above conpanison. Rumnmcn ;tons for further
developmental nﬂorl were thade. (83 pp.) '

Frick, F.C., & Karp, D. Use of the lincoln training system for the task simulation in the support
of performance laboratory instruction. AFHRL-TR-73-39, AD-764 724. Lowry AFB, CO: Technical
Training Division, September 1973, Project 1121, Cortract F19628-70-C-0230. Massachusetts
Institute of Technology. NTIS. An investigation was canied out to determme the feasibility and
relative cost of developing pictorial procedures that could be used in conjunction with the lincoln
Traiming System tor task simulation in the support of performance laboratory instruction. The
technique appears to be economical and etfective. The storage and data processing capabilities of the
LTS make ot p()%ihlc ¢ monitor and assess the student's performance. 1t would also be possible to
record .nnl monitor system pertormance in the'same tushion, and a scheme for “system pcrlurnnmu
assurance” is developed which capitalizes on tlhis capability. (28 pp.)

Scheffler, F:L., DaPolito, F.J., McAdans, R.L., & Gee, M.J. Feasibility of computer processing
of technical information on the design of instructional systems. AFHRL-TR-73-40, AD-778 073.
Wright-Pattemson AFB, OH: Advanced Systems Division, January 1974, Project 1710, Contract
FF33615-72-C-2091, University of Dayton Research Iustitute. NTIS. A study was made ot the
feasbility ofya compnter-based svstem to handle techrical information pertinent to the design and

~use of mstructional systems. The study took into acceunt the information needs of botlr rescarchers

“data hase of approxumately SO0 literature-derived compreiensive abstricts was impleniented and

and practitioners. Current and projected information needs of researchers and practitioners were
determmed  from structured interviews, Ten available computer-based  information storage and
retrieval svstems which could serve as a basis tor such a technical system were investigated. Question-
answering conputer systems based onartificial intelligence concepts were reviewed and considered in
terms of providing a presciiptive interactive system. It was conctuded that practicable generdized
semantic informaton retrieval svstems would requere turther developmients. The  design and
implerientation of a natural language automated lllhl[lllilll()ll retricval system encompissing
rudimentary features of a preseriptive svstem is teasibie. both in erms of the techmical res aree
provided and its cost effectiveness. An on-line interactive retrieval system was designed. and a model

tested to Ghntirm the feasibility of the system. (114 pp.)

Schumacher, S.P. Developmend of a technical data file on the design and use f instructional
systems. AFHRL-TR-73-41, AD-775 149. Wright-Pattersor AFB, OH: Advonced & steras Division,
December 1973, Project 7907, Contract F33615-72-C-1884,-Applied Scient - Associates. Inc. NTIS.
ThiSTreport deseribes the developmen, of atechmical date file coneerned with the technology of
Instructonal System Development suitable fog o variety of users. The file was prepared i a way
amenable to later computerized storage and retrieval. General information Jources and indexes of
highly probable relevant content were reviewed witt’ key words and relevant specialty journals
covering the pegod 1950 to 1973 were searched. Abstracts of articles providing opinjon, ne s
nethodology, evaluative summary and literature eview were of a sunmas sing descriptive nature,
Abstracts of articles reporting sampling studies, correlational analysis, ana experimental data were
preparcd more comprenensively so that they micht often be used u. licu of the article, A common
foouat was used with a bibliographic/indexing mformation page and m evatuation checklist being
incheded. The principal results of the effort are as tollows: (1) a paper file-of 2,693 abstracts, (2) o
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card file ot titles, (3) a coordinate index, (4) a comprehensive key word index and bibliography, and
(3) MTST tapes of 1950 of the abstracts. Incidental to the development, comprehensive guidelines
for abstracting this type of literature and a compendium of author-noted research-and-development
needs were prepared. (75 pp.)

Guinn, N. Factors related to adaptability to military service among 1965 airman aceessions.
AFHRL-TR-73-42. AD-768 328. Lackland AFB, TX: Personnel Rescarch Division, September 1973,
Project 7719, NTIS. Distributions were accomplished to demonstrate the relationships between age.
educational fevel, and AFQT scores of the 1965 ainran aceessions and their reenlistment desirabitity
at the completion of their initial tour. The largest percentage of undesirable enlistees was found in the
high school non-graduate, Category V. and 17 vear old groups. Using these three caterories of
vartables, it was found that it would be passible to eliminate 34 percent ot the undesirables, although
76 percent of the individuals falling in this three category group actually proved to be successiui in
their military career. It was emphasized that caution should be used in attempting to establish a
saieening procedure o idensity undesirable enlistees since a significant number of potentially
yualitied personnel might be excluded at the samie time. (18 pp.)

Joyce, R.P, Chenzoff, AP., Mulligan, J.F., & Mallory, WJ. Fully procedurilized job
performanee aids: draft military specification for organizational” and intermediate maintenance.
AFHRL-TR-73-43(1), AD-775 702. Wright-Patterson  AFB, OH: Advanced Systems Division,
December 1973, Project 1710. Contract F33615-73-C4033, Applied Science Associates, Inc, NTIS,
This volume supplies a model for specifications tor the preparation of Fully Proceduralized Joh
Perfonmance Aids” for the maintenance of Air Foree equipment. The model reflects the research
findings ot the Air Force Human Resources Laboratory and other Department of Defense agencies
costeerning niaintenance data. It has the unique teature of requiring that a- task analysis yielding
certam intermediate products necessary for the development of this type of data be prepared in a
stanaard format and submitted for review by the Procuring Agency. These intermediate products
inclute items such as an Annotated Task ldentification Matrix, a Test Equipment and Tool Use
Form: and a Generalized Task List, as well as step description worksheets and level of detail require-
ments. The Aids to be developed from these specifications are for the organizational and intermediate
maintenance  functions:  Adjust. align, calibrate, checkout/t roubleshooting, clean. qus\unhlu/
assemble, inspect. luhmdu operate, remove/install. repair, and service. The speeification. covers all
content, writing. illustration, and  format requirements for kob Guide Manuals and Fully
Proceduralized Troubleshooting Aids. 1t includes u)mpruhulxlvc qu.xhl\' assurange provisions .md an
_approved verb list. (133 pp.) Cee

Joyee, R Chenzoff, AP. Mulliggn, J.F., & Mallory, wJ. Fally proceduralized job
performance aids: handbook for JPA developers. AFHRL-TR-7343(il), AD-775 705. Wright-
Patterson. AFB, Olf:  Advanced Systems Division, December 1973. Project 1710. Contract
F33615-73-C<4033, Appiied Scicnce Associates, Inc. NTIS. This volume ‘provides zuidance for the
developmeat of L uliy Proceduralized Job Performance Aids (JPAs) for_the organizational and inter-
mediate maintenance of Air Foree equipment. It contains detailed instructions to the contractor for
preparing fully proceduralized JPAs in accordance with the Draft Specification (Volume 1 of this
technical report). It includes instructions for performing the behavioral task analysis; for developiment
of the Job Guides and Fully Proceduralized Troubleshooting Aids (FPTAs), and for insuring quality
and accuragy assuranice. The very important validation and vertication activities are also thoroughly
whecussed. Personnel types and qualifications required for efficient developriient of JPAs aie also
included. In .llllllll“ll. this voluine presents a strategy and guidance for developing supervised practice
exeraises designed {o prodnee the skills required for preparing tully proceduralized JPAs. (132 pp.)
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284 Joyce, R.P., Chen-off, AP, Mulligan, J.F., & Mallory, W.J. Fully proceduralized job
pcrtorm.\ncc aids: handbook for JPA managers and training specialists. AFHRL-TR-73-43(111),
AD-775 706. Wright-Patteson AFB, Ol: Advanced Systems Division, December 1973. Project 1710,
Contract 1°'33615-73-C<4033, Applied Science Associates, Inc. NTIS. This report provides guidunce
for the Air Foree Dativ Managers charged with responsibility for the procurement of Fully
Proceduratized Job Performance Aids (JPAs). It provides cuidelines, suggested procedures, and check-
lists for nse by data managers in the review and assessment of the subproduets, inermediate products,
and JPAs produced in accordance with the draft specification contained in Volume Lof the Technical
Report, Tt also provides vuidance to Air Foree Training Specialists in development of training
coordinated with JPAs. and in specitying the appropiate JPA/training tade-cit for new equipment
systems. (70 pp.) T

]

285 Bleistein, S., & West, A.S. Situlating CM1 on a mini-<computer. AFHRI-TR-7334, AD.772
674, Lowry AFB, CO: Technical Training Division, November 1973. Project 1121, Contract
[41609-72-C-0005. Universi*y of Denver. NTIS. A prototype computer based instructional system
lias been developed to demonstrate a computer managed 'eaming envirerment. In addition 1o ity
capabilities Tor managing. nonitoring, and delivering individlized instruction as part of a multi-
media instructional systec, the system provides the mechanism -for experimentally examining
Iy potlieses, e, instructional strategies and media preference. This guide to the use of the (\H
describes the hardware contignrations, some of which were developed and interfaced under other
tashs pedtormed under the saine contract, and the software packages wetten to operate the hardware
and 1o develop course material for computer based delivery. Sample report sheets are included to
demonstrate the monitoring cudahilities ol the system. Two courses are deseribed 1o show how lesson
materials are preseribed to acconunodate individual differences in aptitude, motivation, progress. and
preference, and the ways in which \lmlun progress can be measured by instructors and authors of
comrse angl test material. (29 pp.) ) .

286 Lasota, P.E. Test and evaluation of multi-me dia cadet carcer information and couaseling center.
AFHRL-TR-73-45, ADX771 667. Brooks AFB, TX: Headquarters Air Force Human Resources

i Laboratory, Qctober 1973. Project HRLP, United States Air Force Academy. NTIS. This research
1 Jests the erféer of multis-media presentations as a supplement to 2 counseling process, The limits of
rhis study Bive heen set to tesi e impact of multi-media presentations for career information to

— cadets who are seehing counseling assistanee tor their initial Air Foree”assignient. The career )
votsten et e enbanesd by TV cassettes. Carest cinfommation materials can be made. -
mrcrestie and entertaining. TV casseites have opened new parzmeters in the multi-media and
conseling tields, There are nany uses tor this svstem in recrmting, technical training, School Military

Scrence (OfTicery and ROTC, Costs are,not as prohibitive as seme anticipated. Some counselor time

can be released beeause the vast majority atilizing this system did set seek counseling assistance,

Users beheve the omtside exprts more weadhly thian members of the Academy “establisbient.,”™ (14

) '

87 Askren, W.B. Human resources amd personnel cost data in system design tradeoffs: and-how to
increase design engipeer use of haman data. AFVARL-TR-73-44, AD-770 737, Wright-Patterson AFB.
Oi: Advanced Systems Division, October 1973, Project 1124, NTIS. A number of studies performed
oner aperiod o xc\u;j'l‘_\r;‘n\ regarding e use of human resorrees and personael cost datain systen
design tradeofts were anatyzed and the results integrated. Five questions were posed and answered.
What are system design tradeofts? What are htuman resources data? Why should military psychologists
he interested in system design tradeofts and human resonrees data? How much effect do system -,
Jdesian tradeofts have on human rsources and personnel cost? And, what does this have to do with
inereasing engineer use of homan data in Jesign activities? The following conclusions were derivedd.
Tradeotts are o significant part ot the weapon svstem design process. The choice of design alternative
in w tradeott study _\\'«lmbl. in many cases, substantially atiect the human resources ot the organization

e
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using the product of the design. It is feasible to use <1ta describing these human resources in design
tradeoffs.. This use could lead to developrient of products which make less demand on those
resources: Viewing system design as o humiaw uccision process involving choice points and options,
gves the psychologist an orie. ation toward design which aliows him to more effectively work with
the engineer. (19 pp.) |

Chenzotf, A.P. Evaluatwc study of the content and dbplay of new and existing techmcal data
to support Air Force maintenance. AFHRL-TR-73-47, AD-915 233. Wright-Patterson AFB, OH:
Advanced Systems Division, November 1973. Project 1710, Contract F33615-71-(-1734, Applied
Science Associates, Inc. NTIS. Analyses were made to compare job performance zids (JPAs) and

_technical orders (TOs) in terms of the process by which they are developed, their contents, and their

production costs. Throughout the comparisons, some attention was given to the functions that each
type of technical data vest supports. In' comparison to TOs, JPAs are developed by a' more rigid
process which starts with systematic descriptions of maintenance tasks and personnel. In content,
JPAs normally have many more illustrations, more blank spacc and a simple standard format for
rather detailed directions. Cur.2ntly available cost data do not support any substantive conclusions
about the initial and long term relative costs of TOs and JPAs for a given system.

Additional pertinent conclusions were: (1) Any technical data system used by maintenance
men must include an illustrated Parts Breakdown, (2) Providing both JPAs and TOs to a given
maintenance - technician would not be_optimal, (3) Technical data should be developed according to a
systematic procedure which indudes task analysis and a description of the users,(4) Future technical

data should be adaptable to various modes of presentation, (5) Unambiguous guidance for the

performance of troubleshooting tasks is highly desirable, (6) Ulustrations and standard language
increase the utility of technical data for maintenance. (127 pp.)

Taylor, C.L., Reberts, K.C., & Smith, P.L. Use of inferred objectives with non-gbjectives based
instructional matzrials. AFHRL-TR-73-48, AD-769 977. Williams AFB, AZ: Flying Training Division,
October 1973. Project 1123, Contract F41609-71-C-0027, Arizona State University. NTIS. This
expetiment was conducted to determine the effects of providing leamers with instructional objectives
prior to instruction with non-objectives-based materials from which the objectives were inferred by
the experimenters. Sixty-four university students were randomly assigned to one of four treatments
in which they received either no objectives, a partial list of objectives, or a complete list of objectives

for-an instructional film viewed together by all groups. Mean scores on the 18-item criterion test, -

which contained one item pcr objective. were significantly higher for $'s receiving objectives than for
S8 receiving no objectives. Learners who received partial lists of objectives performed equally well or
stightly better. on the test portion for which they received .no objectives than did leammers who
received no objectives, thus indicating that presentation of objectives did not appreciably limit their
attention to content not relevant to the objectives. (15 pp,)

Williams, R.B., Looper, L.’};:, & Morton, R Career area rotation model: user’s manual.
AFHRL-TR-7349, AD-771 679. Lackland AFB, TX: Manpower and Personnel Systems Division,
October 1973. Project 7906. Contract ¥41609-71-C-0034, Decision Systens Associates, Inc. NTIS.
The Carcer Area Rotation Model was designed as a managerial aid for investigating and evaluating the
various and diverse policy interactions which impact on the deployablllty posture of the Air Force.
This user’s manual pivvides user-oticaied documentation in sufficient detail to give the prospective
wera complete grasp o7 he concepts and logic underlying the model. The presentation includes: (a)
a comprehensive over«d:w of the system; (b) a description of the system modules and the
interrelationships of hi~ir inou's and outputs; (c) detailed instructions on input card formats, with
appropriate discussion .5 (e the relationship between input paranicters and applications of the model,
and (d) a descriptior wn-! <olasation of reports generated by the model. (227 pp.)
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Hatch, R.S., Pierce, M.B., Nauta, F., & Pina, M. Training line simulator (enhanced version)‘./"

" AFHRL-TR-73-50(11), AD-779 952. Lackland AFB, TX: Manpower and Personnel Systems Division,

March. 1974. Project 7906, Contract T :1509-72-C-0019, Decision Systems Associates, Inc. NTlS.
This report descnbes the technical a. .ot .nd potential applications of a computer-based model
simulating the flow of airmen through fasic training and entry-level technical training. The objective
of the Training Line Sinwlator is to assess the impacts of alternative recruit classification and training
policies under a wide varety of assumptions regarding the quality of recruits and the-difticulty of
training. Parameters accommodated by the model include mandatory as well as desirable course
prerequisites. attrition, setback and washahead rates, class schedules and quotas, and a host of

‘individual airman attributes. The model evaduates the effects of a given set of training parameters on a

given recruit input by determining the maximum percent fills of training quotas, the size of the
waiting lines for technical training courses. class sizes, student-nstructor ratios and the numbers of
setbacks, attrtions, washaheads and unassigned basic training graduates at weekly intervals.

The Training Line Simulator s an cntity simulation model with imbedded optimizations to
obtain an optimal assizniment of each we K's basic traifing graduates to entry-level technical training.
The assignnient objectives accormmodated by the model ard: (1) maximum fill of quotas. (2) optimal
adherence to usersspecificd shortage sharing policies i one or wmore quotas cannot be filled
completely, and (3) maximum number of assignments meeting the most desirable prerequisities and
minimum number of assignments at the least desitable or mandatory level. The model employs an
asynchronous as opposed to incremental proju_‘,bti()n_ me thodology to achieve execution efficiencies.
(70 pp) ‘

.Dansereau, D.F., Evans, S.H., Wright, A.D., Long, G.L., & Actkinson, T.R. Factors related to
developing instructional information sequences: phase I. AFHRL-TR-73-51(1), AD-777 832. Lowry
AFB, CO: Technical Training Division, March 1974, Project 1121, Contract F41609-73-C-0023,
Texas Christian University. NTIS. This report represents Phase 1 of a ‘two phased research effort
directed toward the development and implementation of an objective me thodology for determining
effective instructional sequences for technical training material. Technical concepts embedded within
technical material were subjected te nscal Multidimensional Scaling to determine the complexity and
concept interrelationships of unrevisedd matedal, presently employed in three Air Force technical
courses. Revision -of the material according to different principles of sequencing concepts was
accomplished. Pictorial and print matenal versions to include corresponding pictorial-and print
muitiple choice tests were developed. Additional measures included standard Cloze. concept Cloze.
and concept similarity measures of student comprehension. Conclusions from three Phase I pilot
studies conducted to select parameter values for the Plase [L.ma'm experiment were: (1) technical
material differed significantly in difficulty level on five performance measures. Two difficulty levels
were selected for Phase 11 experimentation, (2) <5 sec presentation rate of stimulus materials in print
versws pictorial modes led to medi.n performance levels, thus avoiding “ceiling” and *“floor™ effects
associated with other presentation rates, and (3) four.instructional sequences were denved fiom
Inscal methodology based upon several sequencing principles. Two sequences in addition to the
unrevised Air Foree scquence were seleted for inclusion in tlie Phase 1T main experiment. (180 pp.)

" Dansereau, D.F., Evans, S.H., Actkinson, T.R., & Long, G.L. Factors-relating to the
development® of optimal instructional information sequences. AFHRL-TR-73-51(11), AD-783 843.
Lowry AFB, CO: Techaical Trzining Division, July 1974. Project 1121, Contract F41609-73-C-0023,
Texas Christian University. NTIS. In-cal multidimensional scaling was shown to be of value with
respect to (1) defining the information complexity of technical material, (2) developing sequences of
key concepts within technical material, and (3) providing an index of expert_inter-rater consensus.
When the Inscal measure is obtained af'er student exposure to the materfal, Inscal provides an

“indication of the corraspondence between experts’ understanding of” concept interrelationships aand

students’ understanding of concept interrelationships. Major findings from the firal phase indicated
/ 63
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(1) alternative sequences of instructional material intluenced student performance. (2) pictorial
technical information sequences resulted in small perfornance differences when compared to verbal
print sequences. (3) technical information difficulty debililated student performance, (4) student
reading aptitade was significantly related to studend performance under both pictorial and verbal
print presentation modalities, and (3) instructional sequences did not interact with student aptitude.
(40 pp.)

Mockovak, W.P. An investization and demonstration of methodologies for determining the -
reading skills and requirements of Air Force career ladders. AFHRL-TR-73-53, AD-777 834. Lowry
AFB, CO: Technical Training Division, January 1974. Project 1121. NTIS. This report investigates
alternative approaches or methodologies that could be used to determine the reading skills and |
requirements of Air Force career specialties. Several of the methodologies reviewed have actually
been appiied in Army military occupational specialtics. but the purpose of this study was to select
and demonstrate a methodology which had the greatest potential for use within the Air Force. The
methodology selected in this effort was applied to five technical courses at Lowry AFB, resulting in
empirically determined reading requirement levels for those courses. A comparison of two methods
used tor predicting an individud's reading grade level from standardized test measures of general
ability was also accomplished. (23 pp.) ’

Mockovak, W.P. An analysis of Air Force reading improvement progrmms: results of USAF
survey number 73-89. AFHRL-TR-73-54, AD-775 047 Lowry AFB, CO: Technical Training Division,
January 1974. Project 1121. NTIS. This report summarizes the results of a questionnaire that was
sent to the education offices of 93 Air Foree bases in the continental United States. The purpose of
the questionnaire was to obtain ¢hjective intormation concerning the present status of "Air Force
reading improvemen: programs in an etfort to obtain better insight into the type and degrec of
teading problens facing the Air Force. The information presented in this paper attempts to answer
such-questions as. how many airmen participate in reading improvement programs. what career ficlds
have a signiticant number of low-ability readers, what reading improvement programs are available at
ditferent bases. what are the major reading problens encountered by Air Faice personnel, and who
has the responsibility tor organizing and financing the reading programs. Vinaly, recommendations
conceming the Air i oree’s reading improvenient programs are also discussed. (19 pp2)

Valentine L., Jr., & Cowan., D.K. Comparability study of Armed Services Vocational
Aptitude Battery scores from answer sheet and answer card administration. AFHRL-TR-73-35
AD-775 048. Lackland AFB. TX: Persornel Research Division, January 1974, Project 7719, NTIS.
Armed Services Vocational Aptitnde Batteny (ASVAB) Form 2 was standardized tor Divitek answer
shwets, I September 1973 the Digitek scoring facility at Randeiph AFB will be . vdequate 1o Handle
anticipated scoring load. Consequently, ASVAB answer forms b ve been redesign. Jd for processing via
a Hewlett-Packard mark-sense reader trom IBM card size forms which are mere ¢ rapressed dhan was
the Digiteh fonm. Score comparability  from  administrations on the two answer fonns was
investigated. ' :

It was found that the answer torm change had negligible effect an AVETAEe  CxXarinelE
performance overall -score distriburions, or correlations among the bhattery’s tests, Significant
interaction hetween initiad o bttty (as measured by the AFOT) and answer form used was found for
two tests (Word Knowledge aind Codiy Speed): howeever, the interaction did not follow a clearcut
pattern, 1t Was recominen-de: that ¢ xistimy ASVAB convesion tables continue in use. uniil unnplglmn
ofa tu!l restandardization stady {14 pp.) "

Tuttle, T.C., & Havel, J.T. Review and implications of job satisfaction and work metivation
theories for Air Force researc’i. AI"HRL-T_R—73--5(), AD-782 443, Lackland AFB, TX: Occupational
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Research Division, Januan 1974 Project 77340 NTIS. The ourpose of this wport is to; (@) review
conan nugor tieones of workomotivation, paticularly as relted to job satistaction, () distill from
wach theores and o research, unplications for an Air Foree job satistuction research program, and
(o) prostde 4 contpretiensi.e bibhograrhy of sutistction/retention studies. The theoretical positions
comstdered were Dwo-actor, Fauity, Instoumentality -Expectancey, Comell Studies of Satistactions,
ard Need-Faltilliment. Certain implications and  conclusions relevant to - Air Foree  job
satistaction retention tesearelt weie derived, a general model ot satisfaction/tenure for turther inauiry
wodeveloped, and vinous cecommendations regarding a long-range systematic research program
acrec ctterado CTo ppd)

Fapeland, L.R., & Walker, (8. An expeamental CMI system on the PDP 11720
AFHRL-TR-73-57, AD-771 671, Lowry AFB, CO: Technical Training Division, December 1973,
Project 112F NTIS, A computer nanaged instructional system is under developmient to investigate a
contputes manaeed kearmny envitonment for Air Foree technical training using the PDP 11720
aund-conpuater. Computer settware and hardware interfaces were developed for the PDP 11/20
contirration of 24K core memory with aduitional 128K randoni aceess disk storage operating under
the dish operating svsteme Hardware intertaces were developed for student key-readers, and
wmteractne craphic termunal, atost form reader, and a computer controlled slide projector. The CMi
wostent abo meorperates the manutactucer’'s hardware such as the CRT terminal, the card reader, and
the line prantor A series of kev-reader deviees, capable of reading data tfrom a coded key, will idendty
the user and his location to the CMEsvstem, The Key-reader systeniis used to monitor the utilization
of mstructtong! materih and media devices not arrectly contralled by the computer. Computer
software was developed to operate att of the hardware. A series ot short lessons was prepared 1o show
e an anstpacional eourse contd be managed usity a stmple adaptive model with pretests, lesson
optians based crstudent characterstics, course wsts, and teedback for the student or inst uctor. (6

N

Watson, W), The similaritv o7 job tvpes reported from two independent analyses of
occupations! data. AFHRL TR-73-58, AD-776 777. Lackland AFB, TX: Occupational Research
Division, Febninnn 1974, Project 77340 NTIS. Occupational analysts using  Comprehensive
Oceupational Daty Analysis Programs (CODAP) muke subjective devisions at various stages in their
aralvsis ot an occupation, The possibility exists that two different analysts could reach differ=m
comclusions in anayzing an occupation, and thereby proviae divergent guidance to management. Two
anabvsts, workine mdependently, performed job typing using CODAP on oecupational data collected
By asingle adninistratian of a job inventory. Each analyst selected the same size sample, at random
but without anv cases common, from the total survey. The job types identitied by each analyst were
compared  to determine whether they were significantly ditferent in any respect. Superficial
Jitterences appeared between the results of the two analyses, but were largely resolved when job
types reposted by the fist analyst were compared not only on a one-to-one basis with job types
reported by the second analyst, but also with combinations of job types reported on the second
cevaston. The eontents of this report are highly technical and will be of primary interest to persons
working e the tield of occupational analyvsis, both in terms of content and application of techniques.
(37 pp)

Miller, R £, Optimal assignmwnt of Air Foree pilots. AFHRL-TR-73-59, AD-781 035. Lackland

ALFB, TX: Penonnel Research Division, February 1974, Project 7719, NTIS. This study addresses the
aroblem, posed by Tactical Air Commuand, ot whether a ptaot on completion of undergraduate pilot
traunmy can be ontimally astened to o particular type ot aireratt or mission. The problem wuas
aoproached Dy usimye pecr ranns o idenuty pilots of above average competence in cach ot three
ot b ondy tese prlons as subjects, o mufuple disenmunant anadysis was performed o vield
4osastem tor pdentitving oounique awsiznment tor cach pilot. The system uses ten test scores and
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training grades to classify a new pilot as optimally assignable to a transport, fighter, or reconnaissan ce
aircraft or mission. The peer ranking was found to be predictable, and pilots actually assigned in
accordance with their optimal assignments were shown to be better pilots, as measured by the peer
ranking, than pilots not optimally assigned. (22 pp.)

Stevens, C.C. Long term effects of drug use on general mental ability. AFHRL-TR-73-60,
AD-775 722. Lackland AFB, TX: Personnel Research Division, December 1973. Project 7719,
Contract F41609-72-C-0035, Technology Incorporated. NTIS. The purpose of this study was to
detennine if there was significant long-term decrement in general mental ability as a result of drug
use. FFor a sampie of known drug users, at least one control subject for each user had been matched as
closely as possible to the user by the Air Force on AQE general aptitude index, age at enlistment.,
year of enlistment and home of record. Scores were obtained from the subjects’ high schools by the
contractor on general mental ability tests administered during their high school careers. These scores
were converted to a common form to allow ready comparison. Distributions were made of the
number of times the subject used a given drug versus deciles of performance on the high school test
score. length of use versus performance deciles, and number of timnes versus performance deciles
within length-of-use categories. The control subjects were nuintained in the use category of their
matching drug users and similar distributions were made. These distdbutions were made for each of
seven drug categories. In addition, a similar distribution was made of the number of drugs used by the
subject versus perfornunce deciles and of the total number of years any drug was used versus
performance deciles. A matrix of intercorrelations was developed for all meaningful variables av:.1i'able
in the drug user sample. The results of the study seem to indicate an overall in telligence decrene 1t in
the drug user sample, but no significant correlation was observed between duration, quantitv -
frequency of drug use and change in mental ability. (89 pp.)

Nauta, F., & Pierce, M.B. United States Air Force training line simulator. AFHRL-TR-73-61,
AD-774 §72. lackland AFB, TX: Manpower and Personnel Systems Division, December 1973,
Project 6323, Contract F41609-70-C-0047, Decision Systems Associates, Inc. NTIS. This report
describes the technical aspects and potential applications. of a computer-based model simulating the
flow of airmen through basic training and entry-level technical training. For a more detailed .
description on the use of the Training Line Simulator, refer to AFHRL-TR-7269, the Airman
Training Linc Simudator. This report gives an extensive description of input control cards and files
neeessary fer an application of the Airman Training Line Simulator Model. The objective of this
Training Line Simulator is to assess the impacts of alternative recruit classification and training
pelicies under a wide variety of assumptions regarding the quality of recruirs and entry-level training
parameters. Parameters- accommodated by the model it -lude mandatory  course  prereauisities,
attrition and sethack rates, class schedules and quotas. and a host of individual airman attribttes. The
model evaluates the impacts of training parameier changes by determining the maximum percent fills
of training quotas, the size of the waiting fines for technical tramning courses. student-instructor ratios
and the numbers of setbacks, aitritions and un: 1gned basic training graduates.

The Training Line Simulator is an entity simulation model with imbedded optimizations‘to
achieve optimal fill of training quotas. The ‘model employs an asynchronous as opposed to
incrernental projection methodology to achieve execution e*ticiencies. (49 Pp.)

Vitola, B.M., Mullins, C.J., Williams, D, & Michelson, A.E. Preliminary evaluation of the
effectiveness of Air Force advertising. AFHRL-TR-7362. AD-77< 049. Lackland AF B, TX: Personnel
Research Din'sion, January 1974. Project 7719. NTIS. The / a. Enlistment Questionnaire was
administered to a sample of non prior-service cnlistees, 1 667 s d 200 females. Analysis of the
responses shows (1) educational opportunity is the strongest motis ator for enlisting in the Air Foree,
{2) there is an indication that Air Foree advertising <hould make ditferent appeals to men and
woren, and (3) Air Foree radio programs are not reaching a large number of the desired population.
Relationships between these and other vanables will be examined in . more comprehensive study

. involving approximately 12,000 subjects. (47 pp.)

o4
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Bovd, K.N,, & Jones, H.H. An analysis of factors related to desertion among FY 1968 and FY
1709 Army accessions, AFHRL-TR-73 53, AD-772 731. Alexandria, VA: Manpower Development
Division, January 1973. Project 4499, Contract F41609-72-C-0038, Human Resowmrces Research
Organization (HumRRO). NTIS. Desertion among Army accessions who cntcredf,the’gcrvice at a time
when entrance requirements wvere less restrictive for some personnel was invcstig:ftcd. Several personal
and demopraphic factors were tound o distinguish. deserters from non-deserters. Implications for
personnel selection and management are discussed on the basis of anticipated desertion rates for those
fuctors reflecting backgrounds prior to service entry. (51 pp.)

Beusse, W.E. Analysis of survey findings concemning the USAFI high school GED program.
AFHRL-TR-73-64, AN-772 680. Alexandria, YA: Manpower Development Division, June 1973,
Project 4499. NTIS. _is study provides information concerning the training of GED participation
and its effect upon GED attainment, the degree of encouragement received and initiative
demonstrated by the serviceman. where and how the serviceman heard about the GED program,

~ participation in preparatory couwses and their effect upon GED attainment, the knowledge the

serviceman has about his success, conversion of GED test results into official state issued high school
equivalency certificates and the rea.ons why individuals do not participate in the program. (33 pp.)

Beusse, W.E. In-service and postservice bencfits of GED program participation.
AFHRL-TR-73-65, AD-778 110. Alexandria, VA: Manpower Development Division, December 1972,
Project 4499. NTIS. This study analyzes the benefits which accrue to servicemen who participate in
and pass the GED equivalency tests. Achievenent of GED equivalency was found to result in tangible
henefits for the individual, both while ir the service and in civilian life. GED redpients attained
higher pay grades than those who did not receive equivalency certification. In civilian life, GED
recipients were more likely to be employ2d in higher paying, more prestigious occupations. Also,
GED holders had higher mean weekly camings than non-kigh school graduates without a GED.
Receipt of an official state certificate was found to increase the level of benefits which the individual
teceived in civilian life. (34 pp.) ’

Nadel, A.B. Attitudes of youth toward military service: selected data from four surveys, May
1971 to November 1972. AFHRL-TR-73-66, AD-778 111. Alexandria, VA: Manpowe- De've1dpn1ent
Yvision, June 1973. Project 4499. NTIS. Sclected data tabulaticns were extracted fro-r « HumRRO
Consulting Report summarizing the results of three national surveys of attitudes « - uth toward
militarv service. Data from the fourth survey were added to complete the twd year se- . . sirveys
so far available. The period covered included the two years of 1971-1972, with ficla su.7eys
accomplished by Gilbert Youth Surveys Inc., and data analysis by HumRRO. The present rep: -t
selected data from various tabulations, converted these data into graphic form, with certain few

- exceptions, and presented the data in 2 format believed useful to manpower management. (89

PP-)

Lohmann, D.P. An examination of some behavioral correlates of Air Force undergraduate pilot
training through the use of the Porter and Lawler performance/satisfaction model. AFHRL-TR-73-67,
AD-775 043. Williams AFB, AZ: Flying Training Division, February 1974, Project 1123. NTIS. The
study tested the applicability ot portions of the Porter and Lawler model in a cognitive training
emvironment and to examine the relationships among some behliavioral. variables in Air Force
Uindergraduate Filot 'raining. The variables aralyzed were the Maslow need hierarchy, effort,
ahilities. role perceptions, performance, satisfaction and the propensity to leave the organization. The
statistical procedures emploved were muliivariate regression analysis with binary variables usine
backward I tests, Stident t tests, correlation analysis, two way analysis of variance, the Fisherr 1o 7
transformation and the non parametric v¢ goodness of it test.

The findings of the research stpport the Porter and Tawler model at the component level. b
do nat suppert the use ot tie Porter and Lawler modelin a cognitive training environment to <~

95
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perfornance. The model’s assumption that perfornance is a function of effort was not supported.
The rescarch tindings supported a monotonically increasing relationship between effort and
parformance, and a monotonically decreasing retationship between effort and the‘will to learn. The
poiicy recommendatjons derived from the research inctude modifications in the instructor pilot foree,
removal of identitied irritants. in training, individualization of instruction and reward structures,
programs to enhance role congruity and revisions in entrant screening procedures. Further rescacch is
recommended on the behavioral aspects of undergraduate pilot training, extrapolation of the research
into the operaticaal environment and research in other learning environments using the methodology
developed. (210 pp.) ' C

Fisher, A H,, Jr.. & Harford, M.A. Trends in enlistment motivation: results of AFEES surveys
of enlisted men from April 1971 to April 1972. AFHRL-TR-73-68, AD-778 089. Alexandria, VA :
Manpower and Personnel Systens Division. September 1973. Project 4499, Contract
F41609-73-C-0030, Human Resources Research Organization (HumRRO). NTIS. A yeuar long survey
was conducted at a sample of Armed Forces Entrance and Examining Stations to ascertain enlistment
motivation of individuals entering military service. During the survey period of April 1971 to April
1972 there wis a decline in draft motivated enlistments with leaming skill or trade and the
opportunity for zdvanced education as the most desirable motivators. The survey alse showed the
importance of family, friends, recruiter on determining in which service a man enlbsts. (123 pp))

McGoff, RM., & Harding, F.D. A report on literacy training programs in the armed forces.
AFHRL-TR-73-6Y, AD-781 366. Alexandria, ¥ A: Manpower and Personnel Systems Division. April
1974. Project 4499, Contract F41609-71-C-003!, Intemational Training Consultants, Inc. N11S. The
purpose of the study was to describe the status of literacy training programs in the military services
during the summer of 1971 and to develop suggestions for more effective training. Data was obtained
through questionnaires, interviews, record search, and observation. The report showed wide diversity
in methods and effectiveness of the various programs. The inclusion of procedures -for follow-up
evaluation was suggested. (52 pp.) ' R

Waller, E.A. Young men and military service: condensation of volume V, vouth in transition.
AFHRL-TR-73-70, AD-777 913. Alexandria, VA: Manpower and Personnel Systems Division.
January 1974. Project 4499. NTIS. Condensation of a report documenting a study to discover what
factors influence young men to enlist in the military service as opposed to taking jobs or continning
education. The study covers a span of four years, 1966-1970, in the lives of 2,213 young men,
beginning in the tenth grade and ending one year after high school. The major finding of the study
was that there is no single military type. Enlistees are not characterized by any particular profile of
background, ability or personality. (58 pp.) :

McCombs, B.L., Marco, R.A., Sprouls, M.W., Eschenbrenner, A.J., & Reid, G.B. Media adjunct
programming: an individualized media-managed approach to academic pilot training. AFHRL-TR-
73-71(1), AD-775 723. Williams AFB, AZ: Flying Training Division, Jamary 1974. Project 1123,
Contract F41609-72-C-0015, McDonpeil Douglas Astronautics Company - East. NTIS. Media
adjunct programming (MAP) techniques for presenting individualized, self-paced instruction were
compared to traditional instructor-classroom (TIC) techniques in an undergraduate pilot Weather
course. The MAP group completed the course in significantly less time than the TIC group.
representing a 29% time savings. In addition, MAP students perfiormed equally as well on the posttest
and retention test, had significantly lower state anxiety scores while learning the materials and
reported significantly higher attitude sceres toward the instructional method than TIC sigidents.
Predictions on the inverse relationship between state curiosity and staic anXiety were partially
supported, in that significant interactions were found between treatment conditions and flight
groups. Possible factors contributing to flight gronp dilterences were discussed. (6 pp)
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313 McCombs, B.L., Marco, RA., Sprects, MW, Eschienbrenner, AJ., & Reid, G.B. Media acjunct
programming: an individualized mediamanaged approach to academic pilot training. AFHRL-TR-
73-71(11), AD-779 950. Willi.ms AFB, AZ: Flyirg Training Division, Magch 1974. Project 1123.
Contract F41609-72-C-0015, *{-Domnell Douglis Astronautics Company’ - East. NTIS. Media
Adjunct Programning (MAP) techniques for peesenting individuatized, self-paced instruction were
compated to traditional instroctos-classroont (TICY techniues in en undergraduate pilot weather
course. The MAP group completed the Lourse in signiticantly less time than the TIC group.
representing a 2977 tume savings. In addition, MADP students pertormed equaltly as well on the pofitest
and retention test, had sigrificantly ower state anxiety scores while leaming the materials and
reported signifjcantly higher attivade scores toward the instructional method than TIC students.
Predictions on the inverse relationship between state curiosity and state anxiety were partially
supported, in that significant inte-actions were found between treatinent conditions and tlight
croups. Possible tactors contributine to flight group differences were discussed. (66 pp.)

314 Hill, 1%, & Eddowes. E.E. Further development of automated GAT 1 performtznee meidsures.
AFHRE-TR-73.720 AD-783 2400 Willians AFB. AZ: Flving Training Division, May 1974, Project
1123, Contract F31609-72-C-0012. Stantord Research Institute. NTIS. This report desciibes a
sustematie, statisticallv=directad search for automated tlight measarements that correlate with pilot
protivicney. The approach v based on iwo separate experjments canied out in o CAT-1 traer:
Basic experiment (Fxperim nt By with 3260 measuwrements on-cach o 30 Ssan thes experienes
sroups, and an expanded cxperiment (BExperimient 2) with 2436 measurementson cach o 30 pew Sy
from the same thiee exrettenge sroups. Experiment 1 oconsisted of tonn ditterent fhight tashs, cach
about 10 minutes Tonye and Fxperinment 2 consisted ot these and sixc additional tasks, The 1osults of
these expertnents b e there 3 ivtde ditficulty meobraining measurements that contelate with
expericnice. Moie than 3 ot the measurements ot cach e xperiment wete statistically signiticant (0.01
Tevel), Tables b+ ore than SO0 important meastenests are viven sith group means and staindarnd
deviamns wnd Bother arosstabulations to show winel tasks and fanvilies of measurements arcbosg ot
discompnatng amone plotss Thiee ditferent sratistical methods were used to select g set of
measinerent foom Paverdnent T oand combine then into two e canonical variables, cach
Bear-wersh . ed combrnation of the measarements s the set, 1o diseriminate optimally amony the
three croaps ot subjects. Applsme the canoneal variables 1o the repeated measurenients of

i

Frovenment 2 allowed several deductions abotn the best sclectnon procedure to be made. (80 pply

3 Ahonan, A& Nordhaser, FoA coneeptual vies of the officer procurement modei (TCPOLS),
AFLRL-TRTIT3 AD-A001 5770 Lackkued AFBAN Manpower and Personnel Svstens Pivision,
Ju' 1974 Project 2077, Contract F31609-72-0:0042, Sverem Automation Corporation. N7 The
S boree Giter croswenent svstenmn s odetioed tooanchode three stagest the Supplyoon e
the Trocdarom o cotmntsioned ottieersoansd the Bammy of come cd otticerns o

C AN R TN R RO RS TR AR
Proc oot peeent the conyeptial design of o ccnperershased dinea nnnne meded o
the Aue oo oo procmomicr osastem e TOPOE S T TOPOPS modelis an aerrecate o el
wohrch seniate e aeees et traniny and s directed ar ophmizime otticer procuremant in
TTLL oD CHLT RRENHEANT Cosi oGl NI accession ity oser o fivessear time taune,
Ot ateen s Comstranad tord producton reautiemente by ofticer tvpe e pilot, navicator,
Cled b b obien estrc o, onnd the speattic charaaeriotes ol e viarious coninesintiny
crrre sy aind trannne prosians (nchudiee witrtion rares ar o Career tirmoser ) The report abo conratin,
coeaphited mehenaticad Clescootion ad o b pothicneal sample poobhlen Complered data mput
v P oo e nerated teports Toethe samode problen are presentedan the Appeniding

o) '

Itn AMieve W Development of a data base for AFROTC management analvsis 1973 updare,

APHRIATR-TS T4 AIE779 77 tachiand AFBD TN Peronnel Reswearch Divisvion, Febrinny 1974
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Project 7719, NTIS. This is one of a series of reperts desenbing the development of long-term
AFROTC detachment effectiveness criteria and  the  relationships between  ilie criteria and
characteristics of the host college or university. Nornutive data are presented for selected criteria
obtained from a seven year longitudinal study of detachment graduates entering active duty in
19¢.3-64, The criteria inchuded various measures of gross production, training success, aptitude level,
career retention and cost etfectiveness.

Criterion stability -across time was determined by comparing the present data with similar
measures obtained inan carlier study. Multiple regression techniques were used to analyze
refationships between the eriteria and a comprehensive set of institutional variables. Iniplications of
findings for evaluating both current detachments and proposed detachment sites were discussed. (28
pp-)

Christal, R.E. The United States Air Force occupational research project. AFHRL-TR-73-75,
AD-774 574, Lackland AFB, TX: Occupational Research Division, January 1974, Project 7734.
NTIS. This paper describes a significant segment of the Aiv Foree's oceupational research project. It
was originally presented at a U, S, Navy sponscred symposiun on the state-of-the-art in accupational
research and levelopment, The tirst part of the paper describes how and why the Air Force uses the

fobinventory approach for collecting, analyzing. and reporting information descnbing the work”

performed Wby its persounel. This is followed by« brief description of " the Comprehensive
Occupational Data Computer Program system (CODAP). a major product of the Air Force's
oceupational research project which is now being used by all U.S. Military Services and the U.S. Coast
Guard. Finally. the last section describes applications of job survey informativn to problems in
managmg the personnel system. The applications section had to be restricted because of tune and
space limitations. It is linited primarily to one stream of research which combines information on
task and job ditficulty levels with data describing individual jobs. This report should be of interest to
all individuals who participate in the management of the Air Force personnel system as well as to
individuals who conduct vecupational rescarch.

Since this was an informal presentgtion. noqnal citation practices were not followed, A
reference and credits section is inctuded in the back of the paper. An appendix has been included
which presents abbreviated descriptions of major CODAP programs. (56 pp.)

Akman, A., Nordhauser, F., & Roach, J.F. A technical description of the officer procurement
model (TOPOPS)., AFHRL-TR-73-76, AD-A000 052.‘ Lacklend AFB, TX: Manpower and Personnel
Svstews  Division, July 1974. Project 2077, Contract F41609-72-C-0042, Systein  Automation
Corporation. NTIS. This technical report presents a more comprehensive mathematical formulation
of the TOPOPS model thas is contained in an earlier report, AFHRL-TR-73-73, *'4 Conceptual View
of the Otficer Procurement Model (TOPOPS).” TOPOPS is an aggregate-level, computer-based model
of the Air Force officer procurement system developed 1o operate on the UNIVAC 1108 system. It is
devigned to simulate ofticer aceession and training and achieve optimal solutions in terms of cither
cost mmimization or aceession gquality maximization over a five-year procurement penod,

The technical description specifies the objective functions and constraints in symbolic terms.
The constraints age categorized as quality distribution constraints, program budget constraints., supply
constraints, requirements constraints, policy constraints, and operating constraints. A hypothetical
sample problens for minimizing cost is presented and the results are discussed. The problem is zlso
subjected to sensitivity analysis which examines the impact of various policies on cost and aceession
quality. The computer-generated reports are included in the Appendix. (112 pp.)

Williams. R.B. A new method for long range forecasting of F type PCS moves of airmen.
AFHRL-TR-74-1. AD-781 034. Lackland AFB, TX: Manpower and Personnel Systems Division,
Februany 1974, Project 2077, NTIS. This report describes 1 new regression forecasting model and

R

1)

U8



O

ERIC

Aruitoxt provided by Eic:

320

assocuated overational methodology for the prediction of the annual Air Force requirement of airman
Eotype PCS moves. The results of a five year test are presented as an evaluation of predictive
etfectiveness of the model. Recommendation was made to implement the new model and
methodology to improve the aceuracy of the Air Foree PCS budget and as a basis for further model
development and testing. (16 pp.)

Willias, R.B. Rezression prediction of ainman E type PCS moves. AFHRL-TR-74-2, AD-781
036. Lackland AFB, TX: Manpower and Personnel Systems Division, February 1974. Project 2077,
NTIS. This report describes a new regression forecasting model and  associated  operational
methodology for the prediction of the annual Air Force requirement of airman E type PCS movas.
The results of a four year test are presented as an evaluation of predictive effectiveness of the model.
Recommendation was made to implement the new modet and methodology to improve the accuracy
of the Air Foree PCS budget and as a basis for turther model development and testing, (16 pp.)

Judd, W.A,, O'Neill, H.F., Jr., & Spelt, P.F. Individual differences and leamer control I
program development and investigation of control over mnemonics in computer-assisted instruction.
AFHRL-TR-74-3, AD-783 844. Lowry AFB, CO: Technical Training Division, July 1974. Project
1121, Contract F41609-73-C-0032, The University of Texas at Austin. NTIS. The reported rescarch
was designed to investigate the impact of leamer .control ¢r perfernunce and anxiety in a
computer-assisted instruction task. The research was divided into three phases. Of these three phases,
only Phases 1 and 1l are ceported in this document. The first phase entailed the development of a
two-hour computer-assis.ed instruction  program on  the identification of edible plants. The
instruction was -un on an IBM 1500 instructional system. The second phase was experimentation to
determine the eficctiveness of leamer control, Four groups were used in the experimental design. The
first group (Treatnwent Present) always received a presumably facilitating treatment (mnemonic
devices relating plant names to their critical feati-es) white the second group (Treatment Absent)
never received this facilitating treatment. These two groups served as control groups. The third and
fourth groups weie given learner control over access to the nmemonics but differed in the
extensiveness of instructions received on the utilization of learner control. Responses to a state
anxiety measure, leamer control requests for mnemonics, and errors committed on segment and final
tests were the dependent variables. Meastres of individual differences were taken in the areas of task
specific memory, Locus of Control, and Achievement via Independence. Subjects were 162 University
of Texas af Austin undergraduate student volunteers who were paid for their participation. A
comparison between the results of the TP and TA control groups showed that the presentation of
mnem i devices did not have the hypothesized general facilitating effect. Consequently. providing
aeeess toomnemonics via learner control did not have the hypothesized effect of reducing state
anxiety or producing significant increase in pcrfn‘nuncc above that of the TA group. The results of
the observed relationships between the individual difference variables and learner control were
complex: however, there was sufficient indication that these variables significantly interact with the
use of learner control given a generally tacilitating treatment being placed under learner control. Also.
the intended development of well designed instructionally effective materials apparently reduced the
impact of the individual ditterence variables (120 pp.) :

McGrevy, D.F., & Valentine, L.D., Jr. Validation of two aircrew psychomotor tests.
AFHRL-TR-74-4, AD-777 830. Lackland AFB, TX: Personnel Research Division, January 1974.
Project 7719. NT!S. This study documents the initial validation of two psychomotor tests developed
by the An Foree Human Resources Laboratory. The tests, known as Two-Hand Coordination and
Complex Coordination, bear the names ot two devices used in aircreve selection in World War H. but
the new tests do not closely resemble the old. The new tests use equipment which takes advantage of
solidsstate electronies and a mini-computer, These tests were validated on g s;mlpk:;' of 121 student
otticers scheduled for pilot training. Criteria were graduation trom pilot training and attrition by
reason of hanye deticienay . Multiple regression analsses supported the conclusion that the two
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psychiomotor tests together make assignificant contribution to prediction of graduation in the. context
of the Air Foree Otficer Qualitying Test. Correlation data suggested that Complex Coordination is the
more cetlective of the psychomotor tests when taken singly. A second validation study, using a
similarly detined sample of 92 stibjeets, was tocused only on Complex Coordination. Scores on tlus
test contributed sienificanthy to the prediction of graduation in the context of the Air Foree Officer
Quatitying Test. In the same contest, Complex Coordination contributed significantly to preddiction
of o eriterion citegory containing fying deficieney climinees and self imtiated clintinees. It is
concluded that the psychomotor tests, especitlly Comples Coordination. are effective in predicting
performance in undergradoate pilot traiding. 1t is recommended tha an operational version of the
tests and equipment be developed and used in alarge seale validation study . (18 pp.)

Siegel, A L, Federman, PJ. & Sellman, W.S. A survey of student measurement and course
evaluation procedures within the Air Training Command. AFHRL-TR-74-5, AD-786 041. Lowry.
AFB. CO: Techuical Training Division, July 1974, Project 1121, Contrait F41609-71-C-0025,
Applied Psychological Services, Inc. NTIS.- The methods. procedures. and resilts of an inte rview
swivey into reactions of user personnel to the Air Foree hstructional System Pevelorment (1SD)
systemare reported. Training evaluation. student measwrement, and traning nmnagerf/instructor
pesonnel werd interviewed. Al groups regrded the 1S procedures favorably, but some problems
assoctated with the ISD procedines were identified. Recommendations for ISD program inggprove ment
are presented. The results of aninterview survey of the Air Training Commuand to clarify issues
reliting to training evalugfion and student measurement are reported. The survey was also concerned
with a general assessment of the use and application ot the Instructional Svstem Development
technique. A total of 139 gaining evaluation. student measurement and Traiming manager/instructor
personnel were intervieved. Generally favorable attitudes were reported regarding the use and
apphcation o the ISP system, the student measarement techniques, and the course review
teehniques. Problem areas were identified and specific recommendations for improvement are
presented. (14 ppo)

Carpenter. J.B. Sensitivity  of group job deseriptions to possible inaccvracies in individual job
descriptions. AFHRL-TR-74-6. AD-778 839, Lackland AFB. TX: Occupational Research Division.
March 1974, Project 7734, NTIS. The study was designed o determine the relative impact of
dichotomuzed tash perfornanee dare compaed o pereent time-spent estinuites forthose members
petformifiy ceach sk on the wroup job descriptions determined  throngh application ot the
Comprchensive set of Occupational Data Analysis Prograns (CODAP). Using groups identificd by a
routine application o toe CODAP system. the poreent members performing vectof wamedagiitd 1o
correlite in the inid to hiph 907y with "he pereent time speet by total group vector or group job
description. These findines <ivzest that inomoups of ve or more individuals, dichotomized tash
porformanee dann which has previomsls been showa o live hich seliabiline and validite . is the most
crtteat component mthe resaltmt yioup job des snption, Farther, posaible timespent meceuracies in
v ihid jobdeseriptions wonhl ot be expected to canse major chanzes in the moup job deseniption
e s e copnbuton aceounts tor edtectively s than T o the total varimee. Thewe resulis
At oo roroes ditterent sieed ronps of varvaine honogeneny s This reporcwill be of interest

cabero thowe arencies e d i occupanonal data aalvses eniploving the CODAP system (10 pp )

Mcbarknd, B.Po A comparison of task difficulty ratings made by nurses and medical serviee
corpsimen. AFHRL-TR-T4-70 AD-778 840, Lackland AFB. TX: Oceupational Researeh Division,
Marelt 1974, Project 7734 NTIS, The purpose of this stndy was 1o develop and compire sk
dithientny ressures o Naees and Medieat Serviee Corpamnen. This by one ol o series of fepotts

cem the ol b the N ad Medical Serviee Corpsnan i the An Foree's headth care delierny

v N sanphe o U Nueand LAY Medieal Service Corpaimen completed ditticulty satinges on

ccltcd ooy ddeaaered job sventories The rehabiliny of the tines were analved

o bron e oo e taa v ot ratines eogdhiated. Thee correlition betw een the (SUTRUSITIAN
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wis extiemely high, suggesting that direct comparisons between difficulty of jobs performed by
Medical Service Corpstiien and Nurses could be made without fear of hias as a tunction of raters. (20
p.)

Wood, M.E,, & Gerlach, V.S, Transfer from andiovisual pretraining to a continnous pereeptual
motor task. AFHRL-TR-74-8, AD-778 078. Williams AFB, AZ: Flying Training Division, March
1674, Projeet 1138, NTIS. A technique was developed for providing transfer-of-training from a fonn
of audiovisual pretraining to an instrument fhight task, The continuous flight task was broken into
discrete “categories of flight.”” Yach category combined an instrument configuration with a
return-to-criterion aircrart contvol response. Three methods ot sequencing  ategories  during
pretrainit ¢ were compared: (1) ore sroup was pretrained by presenting categories in a natural task
sequence. (2) a second group was pretrained on categories presented in random order: while (3) a
baseline group received no category pretraining. Signiticant pesitive transter, was found for both the
sequenced and random forms of pretraining radative to the haseline group. Transfer percentages
ranged from seven to 4877 throughout transter practice. (20 -,

Raben, C.S., Wood, M.T., Klimoski, RJ., & Hakel, M., Social reinforcement: a review of the
literature. AFIHRL-TR-749(1), AD-A001 118. Lowry AFB, CO: Technical Training Division, Angust
1974, Project 1121, Contract F41609-72-C-0044, Ohio State University. NTIS. This. review
stmmiarizes najor studies and theoretical positions within the incentive motivation fickd in order to
present an integraied picture of past and present research. Special emphasis is placed on delineating
soctal reinforcement variables in an attempt to explicate their relative tmportance within the context
ot sociul reinforcement  theorve however. little emphasis is placed  on strategies which have
mvestizated ditferent; combinations of these variables. The review concludes with a summan of sociad
reitiforcement coneepts and reseatch, (63 pp.)

Kiimoski. RJ.; Raben, C.S.. Haccoun, R.R., & Gilmore, D. An annotated bibliography on social
reinforceinent: evalnative abstracts of research and theorv. AFHRL-TR-749(11), AD-AQOL 119,
Lowry AFB. CO: Technical Trainng Division, Augnst 1974, Project 1121, Contract
F41609-72-C-0044. Ohio State University. NTIS. This paper is an ammotated bibliography of studies
dealing with socidd reintorcement in diverse psyehological and educational contexts. The research
teviewed covers the period from 1964 to 1972 and individual studies are classified according to
classes of variables which have been touni to moderate the effectiveness of social reinforcement, All
total, 234 studies representinye a wealth of theoretical and empirical evidence . are summarized. (270
pp.)

.. Kingsley, E.H., & Stelzer. ). A theoretical basis  for individealized instruction.
AFHRL-TR-74-10. AD-786 040. Lowry AFB. CU: Technical Training Division, July 1974, Project
1E21. Contract F4£609-73-C-0020, lluman Resources Research Organization (IHlumRRO), NTIS. This
rescarch was designed to formulate a theoretical basis for a model of individualized instruction. The
theory is sen-axionutic in nature so that the detinitions and assumptions used are stated explicitly.
Set theory and symbohe logic are the conceptual tools used. The model includes theories of
subject-muatter structure and student state description. These are related by an overall instructional
model A main result shows how subiect-matter structure constraing student state transitions through
a subject matter. An appheation of the subject-matter theory is made to an existing Air Foree course.
A number of op 1w problems are given whose further investization would help make the model a more
practical instructional tool. (122 pp.)

L}

Sullivan. D.J.. Swith, E A & Filinger; R.IL A survey of the present state-of-the-art in learing
center operations, AFHRL-TR-74-11, A-776 776. Lowrv AFB, CO: Technical Training Division,
Iebruary 1974, Project 1121, Contract F41609-72-C-0033, lughes Aircraft Company. NTIS. This
report sumparzes o suevey of selected military, industrial government. and academic leaming
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centers. Documentation of 28 leaming ceuter programs is recorded and illustrated.  This
documentation includes primary characteristics and a description of operational procedures and
expericnee at the leamning centers. Learning centers deemed effective were (1) designed to meet a
clearly defined and existing nstructional need (and typically included student performance
requirements), (1) administered under o wnified control of courseware content and_production
quality, and (3) largely developed and produced their own courseware to meet their specific needs, In
general, student time savings and increased training effectiveness were réported, Leaming centers can
provide costeftective wstruction, (112 pp.) '

Joyee, R.P., & Chenzoff, A.P. lmproving job performance aids through condensation, duallevel
presentation, promotion of leaming, and entry by malfunction symptoins, AFHRL-TR-74-12,
AD-781 757, Wright-Pattenson AFB, OH: Advanced Svstems Division, March~1974. Project 1710,
Contract F336i5-73-C<4033, Applied Science Associates, Inc. NTIS. This report describes the
rescarch effort that attempted to simplify and condense the presentation of Job Performance Aid
(IPA) data. It also describes o miethod of presenting technical daia {o both experienced and
mexpenenced personnel inoone JPA format. Such factors as text fimitatidns. iustration criteria,
Layoeut restrictions, and physical size of the manuals were found to contribute to the excessive bulk of
the JPAs, Controls were developed for each of the influencing tactors, Duall vel presentation of
technical -date was also studied. This portion ot the study identitied the types ol information
required. and not requiied by experienced technicians. The original JPA sample was retomnatted
incorporatt g both condersation principles and dual-level presentation factors, The application of
condensation principles resulted in a decrease from 104 pages in the original 4” x 8" size to 18 pages
in the larger 8 P47 8 10 3/47 size. and mformation was provided for both experieniced and
mexnerienced personnel, The samiple JPAs were then evaluated by novice and experienced mechanics.
The condonsed. dual-level 3PAs provided: proper information to both experenced and inexpericnced
personned and were well received. A third aspect of this study concernad troubleshooting. A review of
the golhs of fully proceduralized troubleshooting was accomplished, ard possible changes in poals
were sugeestéd. A possible way 1o enter a troableshooting procedure ufilizing known failure
syinptoms was developed and discussed. (84 pp.)

Schumacher, S.P., Swezey, R.W,, Pearlstein, R.B., & Valverde, H:il, Guidelines for abstractiﬁg
technical literature  on instructional system  development, AFHRL-TR-74-13, AD-777 757,
Wright-Patterson AFB, OH: Advanced Svstems Division, February 1974, Project 7907, Contract
F33615-72-C-1884, Applied Science Associates, Inc. NTIS. Guidelines are presented for preparing
abstraets of technical literature on instructional systems development (ISD). Atthough specifically
developed for abstracting information during the preparation of 4 technical data file on ISD, the
vuidehinesare sutficiently general to apply to other areas in which abstracts of technical literature are
desired, For abstracting purposes. the literature was divided into two categories: (1) Type Fand (2)
Type 1 decuments. The first category includes opinion articles. methodological devetopments,
evaluative summaries, li!cr-ul_urc reviews, and bibliographies. The second category includes statistical
sampang studies, correlational research, and research studies in which variables are manipulated. Both

tvpes ef abstract are prepared on the same general form. A sample of the abstract form and e xamples
3 .

of wcompleted Tvpe T and Type 11 abstiact ate mcluded. The sample form permits the most
tmportant characteristics of a document to be svnthesized to fadilitate the computerization ot the
technical data tile. (39 pp))

Schumacher, S.P., Pearlstein, RB.. & Martin, P.W. A compreliensive key word index and
hibliography on instructional system development. AFHRL-TR-74-14. AD-777 192, Wright-Patterson
AFB. OH: Advanced S: items Division, February 1974, Project 7907, Contract F33615-72-C-1884.
Applied Science Assodiates, Ine. NTIS. This report provides a bibliographic listing of the 2,692 itens

102
100



Q

ERIC

Aruitoxt provided by Eic:

334

338

336

337

~

v
.

selected and. abstra.ted for a basic file of technical mtormanon on instructional system dcvclopmcnt
Both reports of pertinent original research as well as sumnuarizing and discursive articles are included.
The items date as far back as 1953 imd represent a subset of articles within the general topic selected
for spedal relevance. it addition, a comprehensive index according to ovér 600 key words is provided
to assist the user in finding items of immediate interest. (243 pp.)

Schumacher, S.P., & Wiltman, S. A compendium of research and development needs on
instructional system dcwclopment ARHRL-TR-74-15, AD-777 196. 'Wright- Patterson AFB, OH:
Advanced Systems Division,” February 1974:Pioject 7907, Contract F33615-72-C-1884, Applied
Science :\ssociatcé‘\lnc. NTIS. This report provides a comprehensive listing of specific needs for
research on instructional systems development. as identificd and noted by the authors of 2,692
related articles. The articles from which the needs were taken had been selected and abstracted for a
basic file of technical informaiion on instructional system development. Because the items date as far
back as 1933 some, of course, may no longer be relevant but no attempt was made to reflect degree

“of current relevance in this listing. The needs are categorized and listed by principal system

development activities and, in turn, by more specific subsidiary concems. (52 pp.)

Miller, R.E. Development and standardization of the Air Force Officer Qualifying Test Form M.
AFHRL-TR-74-16. AD-778 837. Lackland AFB, TX: Personnel Research Division, March 1974.
Project 7719. NTIS. Air Force Ofticer Qualifying Test Form M- was constructed as a replacement for
AFOQT Form L in Fiscal Year 1974, The new form $erves the same purposes as its predecessor and
possesses basically the same characteristics. 1t yields Pilot. Nayigator-Technical, Officer Quality.
Verbal, and Quantitative composite scores. Three sets of conversion tables are provided for examinees
at the various educational levels where the test is administered. Standardization was accomplished by
equipercentile conversion to composites of Project TALENT tests from a previous form which was
administered to Air Force Academy candidates, and thence to the new formin a stratified sample of
basic airmen. This strategy permits the new AFOQT scores to be related to Academy candidates and
to 12th grade males in the original- Project TALENT study. Because recent operational ‘data sugpest
that the AFOQT is becoming too difficult, a correction which was used pror to AFOQT-64 was
reinstated. The correction is for. the unusually high academic aptitude of the Academy candiduee
group, especially with respect to the quantitative domain. The correction primarily aife:t the
Navigator-Technical, Ofticer Quality, and Quantitative composites and sheuld lead to somewhat
increased qualification rates without fundamentally changing the AFOQT normative base. (14 pp.)

Tallentine, B.C., Harris, L.R., Maginnis. E.B., & Hanson, A.L. Advanced development work
resulting in inventory management (IM) individualized instruction materials. AFHRL-TR-74-17,
AD-777 833. Lowry AFB, CO: Technical Training Division, February 1974, Project 1193, Contract
F33615-71C-1813. System Development Corp. NTIS. This report deseribes a study to dévelop

prototype indiv'n 'zed instructional nuaterals and identify potential problems for the Inventory
Managemer: « o<¢ s part of the Advanced Instruciional System. Typical course segments and a
final blook r tre - on were selected and instructionat materials were developed for these segments.
The =+ rials were  1ed in the classtoom by the contractor on an individual basis and then with a
gross fndends. . ae materials were revised as required. The materials were then tried out on several
clie - . the Air Foree. All students attained all learning objectives. A mean student time savings of
55 . whiee durng the AF trials. No najor problems were cnmun(ucd Student attitudes
tow.: ials and methods were highly favorable. (188 pﬁ )

Gott, C.D. Development of the weighted airman screening system for the air reserve forces.
AFHRL-TR.74-18, AD-781 747. Lackland AFB, TX: Computational Sciences Division, March 1974
Project 6323.'NTIS. In July 1973, a policy-capturing study was conducted at the Computational
Sciences Division of the Air Force Human Resources Laboratory to sdpport the development of a
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(96 pp.)-

Weighted Airman Scereening System (WASS) for the Au Reserve .Forces (ARF). A group of ARF
personnel consisting of six officers and six noncommissioncd officers convened ‘o forni aa
experimental proinotion policy board. Each board member was tasked with tarking for pcomotion a
representative sample of ARF enlisted men. The sample consisted of E<4 airmen chaible for
promotion to [-5 and‘}E-O airmen cligible for promotion to E-7. The rankings were perform:d with
respect to each airman’s promotability on the busis of the following six promotion selectinn fuctors:
(1) Specialty Knowledge Test (SKT), (2) Promotion Fitness Exanination (PFE), (3) Tine-in-sevice
(TIS), (4) Time-u -grade (TIG), (5) Total good years (TGY) for retirement. and (6) Performence
Evalugtion Report (ER).

The rankings provided by the promotion board were first used in a regression analysis to
develop anindividual policy equation for each board niember. Next, hierarchical grouping procedures
were applied to determine which members employed similar promotion judgments. TYiree basic
overall policies were apparent. The weights derived for each selection factor reflected the relative

» importance plaeed upon the factors by cach overall policy. The first policy, representing eight out of

the twelve board members, placed dominant weight on the SKT selection factor. The second policy,
reflecting the judgment of two other members, likewise showed a dominance of one factor, in this
case the PFE factor. The third policy, derived from the remaining two members, placed primary
emphasis on SKT and PFE with lesser weights on PER and TGY. The weights for TIS and TIG were

- for practical purposes almost negligible for all three basic equations. Finally. procedures were

outlined to aid ARF personnel managers in evaluating the various alternatives and in selecting an
operational systen. :

In total, this report describes the experimental promotion policy board, the reserve zirman
sample. the promotion selection factors, the procedures followed, the analyses performed, and results
in the deveiopment of WASS. (22 pp.)

Christal, R.E. Proceedings of 19. Division Military Psychology symposium: collecting,
analyzing, and reporting information describing jobs and occupations. AFHRL-TR-74-19, AD-774
575. Lackland AFB. TX: Occupational Research Division, February 1974. Project 7734. NTIS. A
symposium was conducted by Division 19. Military Psychology, of the American Psychological
Association at the 77th Annual Convention of APA in Washington, D.C., 31 Aug —.4 Sep 69. The
four presentations dealt with job analysis in the Canadian Forces, the military occupational data bank
and job analysis, job analysis in the US Training and Employment Service (UST&ES), and collecting,

* analyzing and reporting information describing jobs in the Unites States Air Force. (92 pp))

Pieper, W.J., Pinkus, A.L., & Thomas, D.L. Cowuuter generated troubleshooting trees:
application and tryout. AFHRL-TR-74-20(1), AD-A00 03" wright-Patterson AFB, OH: Advanced
Systems. Division, November 1974. Project ILIR, Contract F33615-72-C-1682, Applied Science
Associates, Inc. NTIS. This report describes the results of a project to refine and test a procedure for
developing troubleshooting trees by computer. In an earlier project conducted by NASA, a computer
program and data preparation procedures were developed. However, the program and procedures
were not fully tested. In this project, the procedures and progrant were refined, adapted, and tested.
They were tested by using them to develop troubleshooting trees for a moderately complex electronic
system. The troubleshooting trees were then evaluated by inserting faults into the equipment and
using the trees Lo isolate the faults. Although thie trees did not lead to isolation of 100% of the faults,
the results did indicate that development of troubleshooting trees by computer is feusible. However,
turther refinements of the process are required before it can te used operationally. Additional
intormation on the developmient and use of the computer program is given in AFHRL-TR-74-20(11).

Pieper, WJ., & Pinkus, A.L. Computer generated troubleshooting trees: the program.
AFHRL-TR-74-20(11). AD-785 139, Wright-Patterson AFB, OH: Advanced Systems Division, July
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raoung Division, November 1974, Project 1121, Contract F41609-71-C-0026, Purdue Research
Foundation. NTIS. Incentive management or incentive motivation techniques cssentially offer valued
outcomes tor hivh pertormance. Such systems bave had positive effects on performance in such
diverse situations as clstooms, mental mstitutions, ol industry. The purpose of this report is to

desenbe un IXmonth research project desipned o ev te the effectiveness of incentive motivation
techntques e A Foree techimeal traming, The rese, anducted at Chanute Air Foree Base
near Rantoal, Hhnos. The fint phase of the researe La variety of techniques to identify
meentives, as o well as 1o determme then athiactiveness . sibility. These incentives so dentified

were used e the second phase of the research whie  aade these incentives contingent on
pertormance i two o the resdent trainimg courses at the base. The first system gave incentives based
ot actial petformance i the courses. The second utilized o system wherehy an strempt was made to
mve theancentives onthe basts of eftort, The thisd was identical to the second exaept that additonal,
hnancially: hased incentives were aottered. The results mndicated that while secondary performance
e sude s amount of remedial istruction, fie ooy of probations, and frequency of counse
todure s decrenwd nnder the meen tive progran. the privary performance measures of scores on exams
an-d speed it comse complenan did - not generally  show much smprovement, Yer, from
petettectiveness vicwpot, even the elatively small (e, % pereent) increase in speed of course
completon way eanis b Attades pencrally improved or stayed the same under the progrum. {1
warcon toded thot an streennives syaters utilized an this research wis costeffocnve for Ay
Force techmicd teommy. o cestions for HHproving eentive systens were pven. (294 pp.)

MeGrevy, D.F Knouse, S B. & Thompson, R.A. Relationships smong an individual intelligenee
testand two Air Foree sereening and selection tests, AFHRL-TR-74-25. AD-781 033, Lackland AFB,
IN Peronnel Researeh Division, March 1974, Project 7719, NTIS. With the implementation of the
AL Valumeer Force concept, the An Fores et msure that the olyectively measumble cangpe of
abihity e manposer poal i beng vtihized. Pl i espeetally true tor nimority groups who hawe
Pecn vatepanzad s chaneled mito mehivany career areas buwed upon they prdormnee on two
et e e Armed Forces Omalitication Test (AL OT) and the At Ouatttymy Exanmuation
CAOE)Y Tomvestipate the aelationship of the AFOT and AOL (0 the ypeneral mental ability o
ditterent ol peeaps ol ammen, s sample ot FOO black and 10O white A Foree basic trainees woap
cimnedered an established test ot general mental ability - the Weeller Adule Intethpence Seale
(WAL Bhe Verbal, Petonmance, and Falt Seale 10 seores of the white and black ammen wepe
cotnpaned to ther SO canes ane o tomr AOI Aptitide fidexes. Sipniticant diflerenaes
Betwern bhack o Wl en were 1o 5 1 on the ALFOT the fan AQL Aptitnde Tidese, and the
thee WATS 1O e D analy e denonstrated Hioeg diferences 1o be e i ton e ety hetween
v A Foree 0o Irplications for further seseancbonto An Foree amen selection ree,
o dncrned (T pp)

Miller, R.B. A method for determining task stratepies. AIIR] AR-T426. AD TR K47,
Wright Patterson AR, O Advanced Systeun Division, May 1974, Project 7907, Contract
FA3OIS 7201004, Amercan Tnstitutes for Research. NTIS. They iy b an extenson ot 1k
abees e thedalopy Fhe concept of stiatepe prnciples otk stiatepes imphan me the job
activitiescof haphly protecent pegtonner s exannned with e intent ot ynproving tonmng. The poal
1o Il|"ll|l'Y armvent suc stralepges e Aapproprmte, arnd then |mn<'<'|l with L encanspinge v
of thear A et of D adormution Jaoveeanmy tunetions s descphed alony wirh coxannples ot Shratey
provospleaand oy anphcation., Ceptan otfer stdepic prncples aot readily ainterpretabile o
mlormatmn powecang teravs e presented akao A analy procedore Tor detcmmning and; o
deviang hatemes e paovided ol sappestivnrs o the teachog and Jeamng of wtoatepes e
sintnatrzcd 0 )
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Dailey, K.A. Compressed speech: potential application for Air Force technical training.
AFHRL-TR-7427, AD-7%1 754. Lowry AFR, CO: Technical Training Division, April 1974, Project
1121, NTIS. Time-compresed speech (also denoted as compressed speech, speeded speech, or
aceclerated speech) is an extension of the normal recording procedure for reproducing the spoken
word. Compressed speech can b used to achieve dramatic reductions in listening time without
sivnificant loss i comprehension. The implications of such temporal reductions in the educational

"setting are that time savings can be used functionally to seview, repeat or extend the material which

was originally presented. This report includes a definition and description of compressed speech
techniques as they have been evolved, a discussion of certain methodological issues engendered by the
enrrent literature, a summary of selected literature (grpuped by system topics), and a discussion of
current and potential studies, possible applications, and general scoommendations concerning the
unpact of compressed speech on technical training in the Air Foree (20 Pp.)

Sicgel, A.l., Federman, PJ., & Burketi, J.R. Increasing and cvalnating the readability of Air
Force written materials, AFHRL-TR-74-28, AD-786 820. Lowry Al B, CO: Technical Training
Division, August 1974, Project 1121, Contract ¥41609-72-C-011, Applied Psychological Services,
Inc. NTIS. This report deseribes how to apply rechniques that have been used in measuring the
readabiity/comprehensibility and reading level of textual materials. Instructions are provided, in a
stepshvastep fashion, for determining the reading fevel of written material and for presenting subject
matter matenad through methods other than prose, In sddition, procedures for simplifying written
material e presented Faperimental procedures, to be used in detenmining the effectivencess of
written matenal, are o oehed, Finally, multisens oy presentation of Air Foree truining malterial is
exatnined, (90 ppo .

Williane, A.R., Jr,, Sicgel, AL, & Burkett, J.R. Readubility of textual materials—a survey of the
literature, AFITRE-TR-74-29, AD-785 140. Lowry AFR, CO: Technical Training Division, July 1974,
Project 1121, Contract ¥41609.72-C-001 1, Applicd Psychological Services, Inc, NTIS. The literature
relating to methods of measuring the readability/comprehensibitity of textual materials is reviewed
ad anatveed, Vamons foomatas tor caleolatmy readubility are presented and placed in historical
prrspecive, The peneral statis of sesearchimto the development of readability indices s discussed.
(10 ppa) ‘

Judd, WA, ONeil, HE. Jr, & Spelt, PF. Individual differences and leamer control 1
investigation of control over pictorial mediators in computer-assisted ipstruction. A FHRL-TR-74-30,
AD-T83 845, Lowry AlFB, €O Technical Training Division, July 1974, Project 1121, Contract
FA1609-73.00032, The Univerity of Texas at Austing NTIS, The veported research was designed to
myvestigate the wnpact ol feamer control o petlomnee and anxiety inoa computer-assisted
mstruction ted o The reaearch was dhvided anto theee phases. The osaits of Phases 1 oand 11 are
reported e Techimeal leeport AFTIRESTR 743, Indvidial Diflerences and Teamer Control 1
Prograrn Brevelopment and Investipation of  Control over Moemonies in Computer-Assisted
It tion,”™ Chidd, O™Ne, and Spelt, 1974, The resulty of Phase HEare reported an this document,

The learng tanh tor Ploee T wae the wdentiheation ot edible plants and their eritieal features
s edable parte, Fxpenmiental hy pothese, centered on the attective advantapes of learner control,
prl'.lnmllly varables whnch ndloence the uae of Pamer conteod, and the matioetronat effectiveness of
pretonal medutor, nnder Teamer control, Thiree expemaental proups were ased. A treatiment present
CIPy peonp always receved o faaitatmy treatiment Cpretaral mediator). A treatinent abuent (TA)
e ap eve s recerved the bacditating eatient oe! the lsnner contiol (HC) proup had control over
the avaalabirity of the tyalitatmg toeatmemt

For pertonmonee, e e g sagnabcaat difterence betweeen the T and TA o with TP
Bt e hpbeed means perfomgrsce Phee proced that the faclitatige treatment v, an elfective

R
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le g vanable to be phaced under lemner contiol. Performance of the LC group excelled that of the
TA zroup and did not signiticantly ditter from that of the TP group, The presuned affective
advantage of learner contiol was not shown. Of the two personality measures used. Locus of Control
(IF) Scale and Achicvement vig Independence (A1) Scale, only the Ai scale was found 1o predict
mdividual difterences in fearmer control behavior: however, the best predictor of learner control
behavior and performance was a task specitic measure developed for this project, (70 pp.y

Tetmeyer, D.C. Estimating and controlling manpower requirenents for new systems: a concept
and approach. AFHRL-TR-74-31, AD-77% %38, Wright-Patterson “AFB,. Ol Advanced Systems
Division, April 1974, Project 1124, NTIS. The Air Foree faces qualitative, quantititive and budgetary
hmitations on the number of personnel by AFSC that can be provided to maintain new weapon
systems. A systemns concept is proposed for manpower prediction ant control durine the development
cyele, usty antomated data systems and simulation technigues. A plan is presented for a feasibility
demonstration durine validation phase on the A-X Tactical Aireratt. (40 pp.)

Pritchard, R.D., Leonard, 1., Von Bergen, C.W., Jr.. & Kirk, R.J. The effects of varying
schedules of incentive delivery on technical training, AFHRL-TR-74-32, AIXAQ01 117, Lowry AED,
CO: Technical Training Division, September 1974, Project 1121, Contract F41605-73-C-0022,
Institute for Organizational Behavior Research. NTIS. The research reported hiere was initiated and
designed to assess the impact of various schedules of incentive delivery (schedules of cinforcement)
on performance and sttitudes inoan Air Force-related setting. Civilian subjects matching the
chagacteristios of Air Foree trainees were hired to work tor four weeks, one week urder cach of four
schedules of weinforcement: salary, fixed ratio, variable ratio, and vanable ratio-variable amount, The
resnlts indicated that the salary sehedule resulted mo the Towest performance and attitndes,
Pertormance was best under the variable ratio-vaniable amount schedule, while attitudes were best
ander the fised ratio schedule, T was concluded that institating o fixed or vaniable mtio-vanable
amount schedule of meentive delivery wonld be a highly  cost-cffective procedure in compute
menaged A Foree trming, (102 pp})

Meyer, RP., Laveson, 11, Weissman, N.S.. & Eddowes, E.E Beliavioal taxonomy of

undergraduate pilot training tasks and skills: exceutive summary. AFTIRL-TR-74-3%(1), AD-AO0%
771 Williams AFB, AZ: Flying ‘Fraining Division, December 1974, Project 1123, Contract
F41609-73-C-0040, Design Plus, NTIS, This repant sinmmarizes the development and application ol 4
behavioral tixonomy of andergiaduate pitot taming (CPT) tasks and skl The taxonomy speaties,
the Tundamental tying abilities which comprise the training objectives ot UIPE Tts piopose 15 1o
pnovide - broadly applicable conception of UPT that obviates the need 1o contimually studv cach
specitic iy tak or aireratt to deternine the regurerients for trainingy havdware and soltware i
veesel o the development ot optomzed iy taainmy proprans. (26 pp.)

Meyer, RP., Laveson, 11, Weissiman, NS, & Eddowes, F.E Beliavioral taivonomy  of

undergraduate pilot training tasks and skills: surface tashy analysis, taxonomy structure, classification
rules and validation plan, AFFIRL-TR-74-33(11), AD-A000 053, Williams AFB, AZ: Flying Training
Division, July 1974, Project 1123, Contract FA1609-73-C.0040, Design Plus, NTIS, The objective
toanaly e and specity the fundamental tyimy abilitie, wheeh compuise the trimmy obyectives of
Pdenrraduate Piot Framuag (V) The results of this attalyses el Be wsed ava bonndation tog
structunmp aewarch onand gecommendations for improvemsents m Air Foree fhymyp g
profams. The Phase 4 etlon focnsed on o review ot hitermtre relevant 1o the developiment g )
txonomy ot My tasks aned shrbly, o ssrbace alyvais of ftundanental flying tashs, peneration of o
haae txonomne stoactg@and classitication rules and planming Tor an evalaaion of the tasonomy.
Reparts ol the resulty of |'n?'vm||‘. tisonoinic stadies were reviewed to avard duplication of efton
the present esearch, Analyses of aelevant flying taske, were reviewed and wed i produciy tad,
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analysis. A concept of the pilotaireraft system operation was evolved and subsequently applied in
configuring both the surtface analysis and the taxonomy structure, Examination o, previous task and
skill taxonomies failed to provide a useable basis for the present ettort. The surtice task analysiz was
developed on the basis of o breakdown ol task clements uccnhling to the cue, mental action and
motor action involved. The flving tasks analyzed were found to fall into three categories:
fundamental transitions, composite transitions and  ontinuous transitions.  The surface task analysis
was oreanized so the more complex flying maneuvers could be accommodated by u sequence of two
or more ot the three categories of task types identified. A cubic taxonomic structure was developed
with ctie, motor action and mental action dimensions. A set of classification i 1les was provided for
locating any ying training task in a specific “pigeon hole™ within the taxonomic structure. A
procedure tor evaluating the validity of the taxanomic system was established for use during Phag- 11
of this progtan. (102 pp.) '

Mever R.P., Laveson, )L, Wcissman, N.S., & Eddowes, E.E. Behavio:l taxonomy of
undergraduate pilot trainmg tasks and skills: ,taxonomy refinement, validation and, operations.
AFHR L-TR-74-33(111), AD-A 70K 201. W|ll|.mw “AF B, AZ: Flying Training Division, December 1974,
Project 1123, Contract F41609-73-C-0040, I)L.sngn Phus. NTIS. The objective is to analyze and : pecify
the tundamental yine abindes which comprise the training objectives of Undergraduate Pilot
Troming (UPT). The rentts o 18, study will be used as a basis for structunng research on and
recommendations for anproveient in Alr Foree flying train ng provrams, The' flight training
maneuvers of UPT were analyzed according to o breakdown of ta s ¢ ments into the cues, mental
actions and motor actions recuired to accomplish then. Flyving tasks salyzed were found to fall into
three categories tundanents! transitions, composite transitions and continuous trangitions. A set of
clissthication tules were deve' oed to locote any flyig tramine tash lement i a speeific “pigeon
hole™ vathmt o taxonomice cubic truetne with oo cuey oo action and nental actions serving
respectively as the vertical, honzonc g ad depth ases of the cube.

The taxonomic cunic structine wor refiped and saberquently validate-d by having flying training
peronnel who had not partiapated o dovelopiment ot the tivonomy’s classification rules and
procedures use them too classity several sample tase o The validation test resalted inoan overall
aoreement ol X207 among the tet cters. This outcome was mterpreted asindicating that the
tasonomy could be ased tor th e poses for which st way develaped, thist s to deseribe an orderly
relattonship between the Byoe takcanadyzed and the shally cqun g their execution.

Dunmg thes phase ot the study 22

adib ol Hn it tasks were analyzed supplenienting the 14
Gk analy zed previousve AN the taskeanalvzed were chisshied and the resulting skl data were
fother cateyonzed acondine tooa tnerrchy o taxonomie toles, The tasonomic hiciarchy was
adapted to g ntos syste ol mtormation cateponzation which was foand 1o provide for simplified
data retieval (216 ppoy

Meyer, R, Faveson, 51, Wesssman, NS & Eddowes, E . Behavioral taxonomy  of
underpraduate pilot tesining tasks and skills: puidelines and examples for taxonomy application in
flving training rescarch, AFHRLTR.74-33(1V), AD-AOOK 897, Witliams AFB, AZ: Flying Training
Bivision, December 1974, Project 1123, Contract F431609-73-.C-0040, Design Plus, NTIS. This report
presents the resules of the thad phase ot woesearch proyaam to develop o behavioral taxonomy of
snderpradiate prlot tommne (0 PT) bk and bl The Phase B effort consisted of the continued
developrent of sorbace sondyees tomelode s toament thyeht naeeavers, the dassitication of the
tesultmy urbace anabyas dornetien and ot tepration withm the tisonomic data system,
analeas ot ttuee UL obpernves s temes ot presentand futme g tenmny requirements and the

development of toue appt e ol the tasonomie data ssstem to ty iy tonmmy tesearch problenr,
Phe athoeteatve csamples calt wh bl comparons amome deeent tashs, the detetmmation ol
Sl dutondts swathn and tetween ta b developime sranndied sy ks and preneratig new,

Pranmee bt teach speatic g bt G190 ppo)
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Samers, BN, Dunham, AD., & Nordhauser, F, The development of a methodology for
estimating the cost of Air Force on-the-job training. AFHRL-TR-74-34, AD-785 141. Lackland AFB,
TX: Manpower and Persennel  Systems  Division, July 1974, Project 2077, Contract
1'41609-72C-0048. Cooper and Co. NTIS. The Air Force uses a standardized ‘costing methcdology
tor resident technical trainimg schools (TTS): no comparable methodology exists {or compu.ing the
cost ot on-thejob training (OJT). This study cvaluates three alterative survey methodologis and a
number of cost models for estimating the cost of OJT for airmen training in the Admi-.istrative
Speaalty (/02X0) trom the 1evel (helper) to the 3.evel (semi-skilled). The fina costing
methodology selected for use in the next phase of this research effort cih casily be adaptec. to other
Air Foree specialties and skill "evels. The quality of OJT and TTS graduates is compared according to
several criteria, and the evider : ndicates that neither type of training is superior to the ott er for the
Admnistrative Spec ltv. The cost per graduate of OJT for this specialty was estimaied to be
significantly below o cort ol 130 However, it is important to cos.sider other factors in sddition to
cost prior to drawing anv i cerences . neerning the optimal OJT/TTS mix. The effect of th2se factors
is discussed at length i this cport (o, )

Vitola. B.M., Mullins, .., & Brokaw, L.D, Quality of the all-voluntér Air Force—1973.
AFHRL-TR-74-35, AD-781 755. Lackland AFB, TX: Personnel Research Division, April 1974,
Project 7719, NTIS. Characteristics of all-volunteer foree enlistees were compared to churacteristics
of 1979 through 1972 enlistecs. Analyses of the four. years of data reswdt in the following
adusions: () compared to the 1971 and 1972 aceessions, there has been an increass in average
antitudes of the 1972 aeeessions 1. he Mechanical and Eleetronics areas. There has been i« decreas. ir,
the Adnimstrative and General orews. Nir Foree quality is improving but did not react the quality
level demonstin ed by 1970 first-te, + accessions, (b) there has been an appreciable loss of accessiong
who have completed educatisn beyond the high school level, This loss is accompanied by a
vear-byyear downward shift of pereentages of first-term ainmen scoring at the higher cen'ile levels of
the four aptitude ndexes of the AQE, (¢) the aptitude fevel patterns of South-Southy-~st (areas 3 and
) enlistees were not consistently low, compared to the other areas. as they were an 1970 through
[97200d) the aptituae levels of Black enlistees in 1973 are higher than they were 74 1970 thiouch
1972 Ty phenomcnon obtained by peographic area of enlistment and total samp: |, and (¢) othe
than . possible need 1o offer incentives to high-aptitude people, especiatly in .he General and
Flectromes areas, Air Force operational capabihity does not appear to be significontly affected by the
aowtice of the dratt, (Lo ppoy

Sticht, .G | Beck, LJ., Hauke, RN, Kleiman, GM., & James, J.H. Auding and reading: a
developmental model. AFVRL.TR-74-36, AD-786 042, Lowry AFB, CO: Technical Training
Division. July 1974, Project 1128, Contract F41609.73-C-0025, Human Resources Research
Organization (HumRRO). NTIS. This report describes an auding/reading model thatmecounts for the
development of receptive oracy e literacy skille, Fhe model presents a classification scheme for the
development of reading and woading. skills which considers basic adaptive processes, languaging
precursorsand Tanpanging: provesses. Four hy potheses consistent with the model were derivid: (1)
the abihity to comprebend tingnage by auding will surpass abihty to comprehend language by reading,
during carty sehod' s vears antil reading skill s acquired following which time the ability to
comprelend by andmg and reading will becore equal; (2) petfornmance on measures o1 ability 1o
compretend Tangae - by canding will he predictive ol perfornunce on measures of ability 1o
comprehend Tarene oy peading, atrer reading skill is acquired; (3) performance on measures of
readig e and admy e will be comparable, after reading decnding skl has been developed : and
CH tnmme e comprehending by auding will transter 1o readimy, atter seading <kili is acquired. An
cetene s Btenature reviess of conprneal data bearing. on the model supported cach of the fonr
Iy pethee ot conehided vt teadings 1 based npon, and ntilizes the sine coneeptual base and
Linrassingscotnpeter aes e ed an andie . and thin reading sEills can be improved thirough training in
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nguaging using oracy skills Cauding and speaking). Other conclusions and implications ol the model
are provided, including suggestions for improving literacy training and dirccBons tor future rescarch,
(16 pp.)

Fisher, A.H., Jr.. & DiSario, M.R. Attitudes of youth toward military service T a zero-draft
environment: results of a national survey conducted in November 1972, AFHRL-TR-74-37, AD-781
370. Alexandria, VA: Manpower and Personnel Systems Division, February 1974, Project 4499,
Contract F41609-73-C-0030, Human R esources Research Organization (HumRRO). NTIS. This study
analyzed the 1972 results of a continuing DoD national survey aimed at studying the enlistment
motwation and attitudes toward military service of American youth. A total of 1,924 male youths,
aged 16 1o 21 years, were interviewed during o period of low dratt,calls, reduced troop levels in
Vietnam, and increased service pay allowances. Topics covered included their willinguess to enlist in
the active service under a zero-draft condition, to volunteer for active service as officers, and their
views on enlistment incentives, serviee preference, and career objectives. Results vaned according to
ape and educational status. with high scbool students showinge a higher enfistment potertial tan
college students and males not in =chool. Fally paid college educations provided the geatest
enlistiient incentive, especially to the 16 andg 17-veer olds. Bonus options appealed espeaatly to
non-whites. Pay and secure employment were indorsed as the two most important life goals. (108 pp.)

Fisher, AL, Jr., & Rig: LS. Career potential of enrollees in PLC. ROC. and AVROC: a
comparson of sutveys coaducted ir May 1972 and May 1973, AFHRL-TR-74-38, AD-781 371.
Alexandria, VA: Manpower and Personnel Systems Division, November 1973, Project 4499, Contract
F41609-73-C-0030, fHluman Resources Research Organization (HumRRO), NTIS. Research into the
short-range and long-range career intentions of PLC, ROC and AVROC enrollees in 1973 and 1972
showed that most cmotlees intended to stay in their programs. From 30 pereent ta 40 pereent
mdicated they intended to puriue a militur& career, while about 50 pereent were undecided.
Knowledpe of tinancial benetits did not influence career intentions; those planning to leave the
service were as hikely 1o overestimate pay and benefits as were the career-oriented personuel.

Reasons given for entering the program were similar in both yews, with “Military career
oppottunines,” “Travel, adventure, and new expenences,” and “Service toyour country™ the mont
popular reasons. (58 pp.)

Fisher, A, Jr., Orend, RJ.. & Rigg, LS. Career potential among ROTC enrollees: a
comparison of 1972 and 1973 sumv2y results. AFURL-TR.74-390 ADJKL 374 Alexandria, VA
Manpower  and  Personnel  Systems Division,  November 1973, Project 4499, Contract
F41609-730-0030, Human Resources Research Orpanization (HumRROY, NTIS. Research into the
career mtentions of Army, Navy and Air Force ROTTC caders showed that a majority were williy to
sy and eontinue into the wdvanced propram, ever <athont financal wd. The propoinion tor Atmy
errollees was mueh Tower than for Navy or Air Foree enrollees. Almost halt ot Wl advanced cadet,
were munlecided about staying on active duty tor more than one four ot duty with Army enrallees
the least hkely and Aw Force enpollees the most fikely to reonian,

“Militiy career opportunities” and e chanee for el adventare and news expenenee”
were the most commonly  cited reasons for entening. ROTC, Navy cadets alvo mdored the
“otportunity for further academic edneation,”

Anaponty of Army and A Foree seholmsdup holders, and Jess than hadt the Navy wcholardap
enrollees, idicated they would Tave entered ROTC withont g scholarship, Over 60 percent i all
services ndicated they would Tave entered ROTC wathout sesubaetence allowanee (E2 ppo)

Futtle, §.C., Brockhaus, W L., & Hazel, J.F. Development and feasibility test of o method ta
study Tocation aaigmnent preferences of sirmen, AFHIY FR-7440, ADTRLE O3, Lackland AR,

I
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TX Occupational Research Division, Aprl 1974, Froject 7734, NTIS. This study cvaluated the
teasibility of an - approach to investigate geographie location preterences of ainmen. Two preference
ratings were obtained from 509 basic wrmen for each of 150 Air Force locations, one based on the
location name. then unnamed, based on o 22 variable environmental profile description. Findines
indicated the approach was teasible; that censiderable variance was revealed across both individuals
and locations: that the base selected variables could explain u considerable proportion of the ruting
virianee through regression analysis. Forther study of location preferences of experenced personne!

s recommmended. (16 pp.) W,

Mullins, C.J., Vitola, BM., & Abellera !.W. Users of cannabis only. AFHRL-TR-7441,
AD-AGO2 145, Lackland AFB, TX: Personnel Research Division, Aprl 1974. Project 7719, NTIS.
Subjects who have used only cannabis were compared with those who have used cantiabis along with
other drugs. and with o control sample o whom no drug-using informationswas available. Results
mdicate that cannabisonly wsers are more effective than users of other drugs, and that cven
canmabis-only users compare unfavorably witl the contiol subjects in certain metrics which appear to
U motivation as animportant componert. Itis wopyested that this may be evidence for the
Camotivattonal syndrome™ reported in the literatuse. (14 pp.)

Foley., W.L. High-speed  rotating  mirror  system  for wide-angle  image  projection.
AFHRL-TR-74-32, AD-AOO1 629, Wright-Patterson AFB, OIF: Advanced Systems Division, June
1974, Projeet 6114, NTIS. The desipn and fabrication of visual display systems with o wide
Hetdoteview and high tesolution, s i requited for pilot training simualators, is a tormidable problen,
Individual displays muost be caretidly tabneated and mosaicked together so the resulting system
et contimityand gesolunon over the total display field. While such systems have heen
suecesstully developed, the aptical components can be lagpe and expersive, and alignment oo
fonnrdable problem whee several chamels ae eied. Methods were investipated for wide nple
detlection ot Lwer beam at ates compatible with standird video processing. The effort consisted of
vestpration and desen ot g niynete carpenston and rogation deviee 1on achieving scan rates m
sy ol 3000 revolitions per weconds Two e 0O corl and differentl pekap) approache
reremvestyrated and mearementy weere made obrottonal rates and accelerition versie mput dive
presers Stability o mvestieated under Shore teon conditions Sor ditfferent 1otor conlipuiations, anid
pecnd aneaames were andenaben to mimiseze dite of the supported body, Oue of the dewpns,
namely e ditberentud picbasp o pes appeans worthy of farthe tvestipation and testing. (5. pp))

Hagin, WV & Smith, JF. Advanced sinmbation i undergraduate pilot training (ASUIT)
facility urtilization plan. AFHREL-TR-7443, ADTS6 411, Williams AFB, AZ: Tlving Training
Diviciow, June 1974, Project 1123, NTIS. e capatnhities ot o thpht simualation reseneh faality
Focated ot Wil AP AZ e desenbed Reeareh phdosophy tobe applied eodctsaed . T ong
pizgeand shost ranee objectives are edentified . A e phused plan tor Tong ape reseanch
wocomplshiment eodesenbed, T addion, some esamples of near term reseanch e ot whicl, will he
conducteddanme penods s hen the totd seenn s not avalable are desenbed i omme detarl. 1 e
profectyaddiess e dite uabaton wees needs, (38 ppo)

Rust, SK., Swith, .1, & Woodnf, RR O Syllabus and svlabs development techniques nsed
in evaluating the A/I3TA/T a4 thight sinulator. AFHRL-TR 7404, AD-786 412, Willimns AVB. AZ
Flving Traiming Division, June 1974, Project 1123 NTIS. 1o report deserthes the AJESIAST A,
CHAG) malater syllabue developed by (he Flyip Toamnp Dieaon of the An Foree Hunan
Rewources Fahoratory, o demonstiate the effe tveness ol e lronted visal, liogted miotion thipli
amalator e D47 underpradhate prdot taanmye Th weport Chy desenhes the wyllabny develapment
procedimesemployed Oy clanties the teant g sy b conten t amd for cand C3) provides s psde
for developrent ol Tutwe pecial purpose v Hab (35 Py
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Garza, A.T., & Carpenter, J.B. Comparative job attributes of aimien and civil service personnel
having sinilar job types. AFHRL-TR-74-45, AD-786 407. Lackland AFB, TX: Occupational Research
Uivision, May 1974. Project 7734, NTIS. Military and civil service personnel having similar job types
and from comparable aceounting and finance career ladders were compared ot several attributes. The
data reveal certain distinet differences between the two populations with the magnitude of the
difterences being Laghly variable as functions of specific job types considered. Generally, cvilians
perfori a larger number of tasks. the tasks and overall jobs they perform are more difficult, they find
their jobs more interesting, and feel that their jobs make greater use of their talents and training. In
view of these differences in attributes and the potentially higher cost of military pgrsonnel.
conversion of certain military positions to civilian positions to meet operational ‘needs appears
feasible. Unique attributes of civilian and military personnel also point out the necessity for turther
researeh into their causes and consequent effects in such areas as promotion, skill upgraling. carcer
progression, worker attitudes. and retention. The need for investigation appears more critical for the
gimen population because of their expiessed job dissatisfaction, particularly those performing
drshursement accounting functions where simple highly repetitive tasks tend to predominate. (18 pp.)

Lewis, W.I., Willow, 1.D., Brock, G.R., Lonigro, J.K., Jr., Eschenbrenner, AJ. I, & Hanson,
AL Precision measuring equipment (PME) individualized instruetion. AFHRL-TK-7446, AD-A001
239, Lowry AFB, CO: Technied Training Division, August 1974. Project 1193, Contract
133615-71-C-1846, McDonnell Douglas Astronautics Company- East. NTIS. Sclf-paced programmied
and andio-viaral (AV) instractional materials covering portions of Air Force Course, 3ABR32430-2,
Precision Meannng bquipment (PME) Speaalist, were developed. adiministered, and cvaluated s
Hieans of assessing the teasibility ot individualizing the PME course as part ot the Air Force Advanced
Tnstructional System (AIS). The materials tor o 90diour hlock of struction. entitled Waveiorm
Asaly sis, induded prnted and AV miedia and covered comples cognitive and perfornance skills. For
Ui, Blodh . there was o 3170 reduction s mean traming time with all trainees achieving all criterion
obpectives. Trnnees aclieved 9977 of the performance ohicctives on the first attempt, The mean
wilen test secre was SO0 (the passing score was 7077). Three of the 35 trainees required
remeiation heeause of low written tent seores. Trainee attitudes toward the materials and systen as
mcasured by an atGtide seale were positive. The matenals tor three staller course segments, 6, 6, and
9 hours, sespectively, comssted of printed adjunct programs and covered cognitive skills. The
rediction mo g, times were 6857, 7007 and 6177 respectively . The wintten test scores were RYo7,
900 and 99 The reduction in traming e coupled with trainee achievement supports the
teaabibity of individuahzing the PME course ws part of the AIS, The projected cost savings for 1,025
sitdents ot reduced conre Tenpth resulting from the conversion of the 90-hour block into self-paced
mstrnction 1o in exeess of  S$40,000.00)yr Such projected savings arpue strongly  for the
cont-ettectiveness of mdividuabiang the entire PME - course and other similar technical truining
corewes (04 ppo)

Sicpel, AL, Lambert, 1.V, & Burkett, LR, Techniques tor making written material more
readable/comprehemible, AFHIRE-TR-74:47, AD-786 849, Lowry AFB, CO: Technieal Training
Division, Auznst 1974, Project 1121, Contract F41609-73.C-001%, Applied Psy chologicad Services,
e, NTIS, Thie techmeal memorandum presents an onthne of how to apply psy cholinguistic and
mtellective concepts to - ephanee the eadanbty and - comprehensitility ot witten materals,
Condelmes tor ke the peaders task eader e providedand some geadability measurement
procedines are abao decussed C8 ppl)

Wansen, DN Slasom, B Fagan, RoL, Tan, P& Dick, W Computer-based adaptive testing,
modets for the Air Foree technical training envirosmnent phase B development of o computerized
meastrement system for Air Foree technical training, AFHRLTR 7448, AD-7RS 142, Lowry AER,
(O, Yechpieat Traiming Division, July 1974, Project 1121, Contract 14160Y-73-0-0013, Flonda State

Miversity. NIIS, Adaptive testig e viewed s o theoretical e works with asocited computerized
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techniques combining to offer solutions to the growing messurement challenges of individualized”
technical traibing. It is characterized by three subprocesses: (a) appropriate test selection and entry;
(b) tailored presentation of fest items; (c) scnsitive scoring, diagnosis, interpretation, and reporting, In
the context of Air Force technical training, five benefits of adaptive testing are scen: (a) saving
instructional and test time: (b) improving reliability and validity of test dedisions: {¢) optimizing
entry and movement within a required learning hierarchy; (d) assisting training management through
refined data specification, collection, 2nd dissemination; and (e) minimizing remediation time.
Related literature is reviewed and synthesized into the three areas of subprocesses listed above,
including review papers, test selection and student entry, tailored testing with descriptions of eight
models, adaptiv - iesting for hierarchical structures, and scoring, diagnosis, interpretation, and
reporting. Three proposed studies, based on prior work done in two Air Force technical courses, are
described in a design for validation of adaptive testing. These are a flexilevel test study, a hierarchica!
learning task adaptive rest study, and a criterion zone decision study. The paper concludes with
discussion and recommendations. (86 pp.)

Siegel, AL, & Burkett, J.R. Application of structure-of-intellect and psy cholinguistic concepts
to reading comprehensibility measurement. AFHRL-TR-7449, AD-A001 573. Lowry AFB, CO:
Technical Training Division, September 1974, Project 1121, Contract F41609.73.C-0018, Applied
Psychological Services, Inc, NTIS. Concepts and considerations relative to the measurement of textual
readability/comprehensibility  through psycholinguistics and through intellective variables are
presented. Two  experinients, each investigating the potential of each of these areas for
readability/cocip: chensibility measurement, are described and the results of these experiments are
given. The results supported a contention favoring the potential of psycholinguistics and intellective
concepts for readability fcomprehensibility measurement. Concepts are presented for automnating the
measurements described. (164 pp.)

Logan, R., O'Neil, H.F., Jr, Judd, W.A.. & Hanmon, E.G. Technical literature review conceming
management information systems. AFHRL-TR-74-50, AD-781 749. Brooks AFB, TX: Headquarters
Air Force Human Resources Laboratory, May 1974. Project DALS, Contract F41609-73-C-0019, The
University of Texas at Anstin, NTIS. The primary objective of the literature review, was to obtain
sourees of information relevant to the feasibility and utility of an on-line data munngct}\cnl system in
support of the nanagentent and planning ¢ffort in the rescarch and developmient environment of the
A Force Human Resources Laboratory, The formal documentation of the technical literature
reviewed resulted in an annotated bibliography of 112 references, ’

The intended audience for the bibliography was middle- and upper-level management personnel,
Documents  were selected  that would  familiarize  such personnel with  the  context  and
mtenekitionships of the many aspects of management information systems (MIS); that is, with how
analysis, desipn, operation, evaluation, and user considerations affect management imformation
systems, (34 pp.)

O'Neil, HE T, Walker, MUE,, & Judd, W.A, Feasibility and wutility of an ondine information
communication system in i rescarch and developnient management and planning environment.
AFHRIL-TR-74-51, AD-7T85 143, Brooks AFB, FX: Headquarters Air Force Humnan Resources
Laboratory, July 1974, Project DALS, Contract F41609-73.C-0019, The Univenity of Texas at
Austin, N'FIS. The objectives of this stidly consisted of three stipulated tasks, These tasks weres (1)t
conduct and document a thoroogh, comprehensive review of existing literature which addresses itself
to ampicinentation and evaluation of on-line data managenent systems; (2a) to analyze methods
curtently i exastence within the Air Foree Human Resoureos Laboratory (AFHRL) for processing
management and phinnmy. pormation; and (M) to analyze the informmion needs of g designated
sabset within the AFHRI (30) to develop implementation and evaluation strategies; (3b) to
demonstiate and evaluate (he feastbility of the stratepies and techniques developed. This interim®
report will decenss tedos 0y and () and will provide baseline data tor sk (3), (64 pp.)



Q

ERIC

Aruitoxt provided by Eic:

...A.-‘.)’

g

37§

376

377

378

b 'i‘-.'.\

Fitzgerald, J.A. The value of an air combat maneuvering range to the Tactical Air Crmmand.
AFHRL-TR-74-52, AD-786 850. Williams AFB, AZ: Flying Training Division, June 1974. Project
1123. NTIS. In this briefing to the COR Group, the author takes the position that the Tactical Air
Cominand nceds an instrumented range for training in air-to-air combat-Air Combat Mancuvering
Range (ACMR) as early as possible, and makes a case for a coordinated plan of utilization for the
Simulator for Air-to-Air Combat (SAAC) and an ACMR. It is asserted that the complementary
capabilities of the two systems can make important contributions to tactical fighter training, tactics
development, and simulator development. (10 pp.) ‘

Wiley, L.N. Across-time prediction of the performance of airman administrators and mechanics.
AFHRL-TR-74-53, AD-786 409. Lackland AFB, TX: Occupational Research Division, July 1974,
Project 7734. NTIS. It was found that supervisors' ratings of Administration Specialists’ and Aircralt
Mechanics® job performance were predictable across time. Airmen in duty AFSCs 702 X0/70490 and
431X1/43190 were rated on overall job performance and 65 traits. After two years for mechanics and
three years for administrators, the available airmen were located and rerated. More than half were
rated by 1wo supervisors on each occasion, which permitted testing the agreement between raters for
airmen at the same skill-fevels. At least 167% of the Time 2 performance variance was predictable from
trait ratings, with multiple Rs from .40 to .47. The first overall performance ratings made less
prediction than did the 65 trait ratings taken as a whole. The results helped to support carlier
findings, on samples which included these airmen, that the traits important for the performance of
mechanics differed somewhat from the traits important for administrators: also, that skill levels
within ladders differ in their trait requirements. The traits used were statemnens of consistent work
hehaviors, as distinguished from vague generalizations. (28 pp.)

McFarland, B.P. Potential uses of occupational analysis data by Air Force management
engineering teams. AFHRL-TR-74-54, AD-A000 047. Lackland AFB. TX: Occnpational Research
Division, July 1974. Project 7734. NTIS. The purpose of this study was to identify and evaluate arcas
in which Air Force Management Engincering Teams (MET) might benefit from occupationat research
data. For the study occupational rescasch data was provided as a supplemental input to the
development of MET enginecred monpower standards {or base level Data Automation, The analysis
revealed thae the techniques used by MET and occupational analysis yield essentially the same
information. Also a number of arcas were identified in which occupational rescarch data and
technigues could be heneficially employed by MET. (14 pp.)

Kauffiman, D, Johnson, M., & Knight, G. The empirical derivation of equations for predicting
subjective textuai information. AFHRL-TR-74-55, AD-786 427. Williams AFB, AZ: Flying Training
Bivision, July 1974, Project 1123, Contract F41609-71-C0027, Arizona State University. NTIS,
Parameters pertaining to infoimation processing by human beings have, in the past, been determined
by learning and memory experiments with nonsense syltables, number sequences, ete. However, in the
real world we are concerned with the processing of “meaningtul information”” not senseless texts.
Therefore, the determination of subjective information directly from meaningful material becones
extremely important in thie instruction-learning process.

This study derives an equation for predicting the subjectove textual information contained in g
text of matenal written in the Lnglish fangoage. Specifically, this investigation describes, by a
mathematical equation, the rehtionship between the sibjective information content of written
textual matedal and the relative number of errors commitied by a learner when asked to predict,
Jetter by letter, the content of piven textual material. This relationship shows that the subjective
mtormation obf o given text for a specific earner s directly proportional 1o the nomber of
wrongly-puessed sipns made by that feamer. This is expressed mathematically by

I3
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Where: I = Information in Bits
I. = Number of wrongly guessed signs

The upplic;ilinn of Shannon's guessing procedure (1951) in this study permits the measureriens
at the subjective information of a given text for o specitic leamer. Unlike senseless texts. the
subjective infonmation of a meaningtul text varies from learner to leamer, Therefore, the derived
cquation permits the measurement ot information in terms of a value that is dependent not only
upoen the inherent qualities of the subject matter, but also upon the internal state of the leamer,

The derived equation for the English tanguage is then compared to an equation derived hy
Weltner (1967) for the German Janguage and found to be remarkably similar. (40 pPp.)

Archer, J.R., & Giorgia, M.J. Bibliography of the Occupational Research Division, Air Force
Human Resources Laboratory (AFSC). ATHRL-TR-74-56, AD-A003 421. Lackland AFB, TX:
Occupational Research DivisiongJuly 1974, Project 7734, NTIS. This report presents an unclassitied,
unlimited bibliography of technical reports and other publications on research condueted by the
Occupational Research Division, Air Force Human Resources Laboratory (AFHRL). The cited
references cover the period July 1957 - Mareli 1974, The reports listed in this bibliofraphy arc
obtainable to qualiticd requestors upon request or information as to where the requested paper or
report may he obtained will be provided. (34 pp.)

Foley, J.P., Jr. Evaluating waintenance performance: an analysis. AFHRL-TR-74-57(1),
VI-A004 761, Wright-Pattemon AFB, OH: Advanced Systems Division, October 1974. Project 1710.
SHIS. Late in 1962, the writer prepared a paper entitled Performance Testing: Testing for What is
Keal (Foley, 1963). This-was tollowed hy a Hitliograpiny on Maintenance Personnel Performance
Measurcment by Askren (1963) and work on a draft of an annotated bibliography by Porterfield in
the same year. All of these etforts indicated tat there was probably a lack of job realism in the
tormal  measuring deviees used to - ascertain the training suceess and promotion potential of
manntenance personnel. They also indicated that although a rather extensive teehnology had been
developed for paper and pencil testing, no well-structured technology or gurdance existed for the
development and administration of job perfonmance tests. These preliminary works and findings
mdicat=d e requirement Tor - exploratory  development concerning job performance tests for
maintenanee. '

To avoid duplication in such an exploratory development program, the approach was to tap the
wealth of existing, but scattered, sources of available hand  data concerning’ job performance
measurements, to stracture these dataas they applied 1o the measurement ot ahility 1o perform
vieehonic mamtenance ta o, to analyze them mrelation 1o current Air Foree practice and to nike
reconmmendations for the development and triyout of effective job performmice measurements for
Al Foree electrone naintenance. '

Paper and nenal testing procedures are used  almast exclusively for determining which
personnel e selected for training, for deteimining studeat progress while in training and tor
deternning the promotion eligibihty of personnel assigned to field maintenance units. A number of
studies are cited wlneh indicate that low correlations were obtained hy comparing job task
performance tests to paper and penal theory tests and o job hnowledse tests, Several studies also are
ated which andicate that the traditional theory content. found in most electronic maintenanee
trmning proprans. does not contrituate a preat deal 1o the ability to pertarmielectionic naintenance
tasks. A fultapplication of the moacm technolopy tor technical trainmyg development wonld solve the
course - content problent Thes technolopy requires a systems approach to trinimny proprm
devofopiient inowhich taaining objectives e based ona complete job task identitication and analysis,
Catenon geferenced Job o Tusk Perfonmance Tests (JTPT) are required 1o detenmine if tiainme
chjectives are aclneved, THowever, o senous pap reniins in this technolopy since adequate sdance is
notavadable tar the development o) 1HIT,
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As ua resalt of this analysis, it was recommended that comprehensive exploratory and advanced
development efforts concerning Air Force maintenance should be established and tunded. These
programs should systematically and comprehensively - identify and solve problems conceming
maintenance practice in the field and problems concerning the selection and training of maintenance
personnel. A necessary first effort should be to gather and study hard data on how well maintenance
men can perform the Key tasks of their jobs. Also, based on the results of this analysis a‘contractual -
etfort was initiated to develop eriterion referenced JTPT for etectronic maintenance tasks. This effort
was followed by an attempt 1o develop both graphic and video symbolic substitutes of improved

empirical validity. The results of these efforts are reported in Votumes 11, I, and [V of this series of
documents. (3> po) ‘

Shriver. +* .. tuley, J.P., Jr. Evaluating maintenance perfornmance: the development and
tryout  of critcaom referenced job  task  performance tests for electronic muintenance.
AFHRL-TR-74-57(11), Part |, AD-A004 845. Wright-Patterson AFB, OH: Advanced Systems Division,
September 1974, Project 1710, Contracts F33615-69-C-1232 and F33615-70.1695, URS/Matrix
Research Co. NTIS. The previous Volume, AFIIRL-TR-74-57(1), recommended the development of
criterion referenced Job Task Performance Tests (JTPT) for typical electronic maintenance activities.
This Volume reports the development of a battery of such tests together with an appropriate scoring
scheme for reporting the results. ot administering them. The development of a Test Administrator’s
Handbook also is described. Thid battery is considered to be a model for future criterion JTPT
development and is intended for both formal training and field use. The battery includes separate
tests for the following classes of job activities: (1) equipment checkout, (2) alignment/calibration, (3)
reinoval/replacenient, (4) soldering, (5) use of general and special test equipment, and (6)
troubleshooting. The Doppler Radar, the ANJAPN-147, and its computer, the AN/ASN-35, were
selected as a typical clectronic system. This system was used as the test bed for this model battery.
The soldering und general test equipment JTPT are anpucable to all electronic technicians. The other
tests of the battery apply (o technicians concerned with this specific doppler radar system. Each class
of activity for which JTPy were developed contains its individual mix of behaviors, but it is not
mutually exelusive. There are dependencies among the classes. As a result, a four tevel hicrarchy of
dependencies can be stated: (1) checkout, removal/replicement, und sotdering; (2) use of general and
special - test equipment: (3) alipmment/calibration: and  (4) troubleshooting.  For example,
troubleshooting may include alt the activities mentioned before it. Due to the diverse character of the
vatioos mixes of behaviors involved in each class of maintenance activity, a single score report of test
results would be meaningless. A protite of test results therefore was developed which provides for an
mdividual cell for cach test problem. The tests are structured so that cach problem produces a
product. The result tor cach problem is reported in terms of a go, no-go score. Either the test
subject produces a satisfuctory product or he does not. Where rime is important, he must produce the
sitivbuctory product in o specified time. Although precess roy be vatuable as a diagnostic tool, it is
not considered as an appropriate factor for scoring purposes. The hicrarchy of dependencies
mentioned previously has implication for the order in which tests are administered as well as for _
dimosten Forexample, sinee troubleshooting includes the use of test equipment and athey
actvities an the Incrarchy, logic would dictite that administration of the tests for the sub-activities
would precede the troubleshooting tests and that o test subjeet would not be permitted o take the
troubleshooting tests until he id passed these other subtests. Due to the unavailability of a sufficient
number of expericnced test subjeets at the time of the tryout of the JTPT battery, the tryout was not
asextensive an planned. The fimited teyout did indicate that the tests as developed e
admimisteatively teasible. hicir continued use, no donbt, would result in further modifications and
polish. The report alvonncludes adiscussion of several implementation considerations and supgestions.
(112 pp)
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Shriver, E.L., Hayes, J.F., & Hufhand, W.R. Evaluating maintenance performance: test
administrator’s manual and test subject’s instructions for criterion referenced job task performance
tests for clectronic maintenance. AFHRL-TR-74-57(11), Pait 11, AD-A005 785. Wright-Patterson
AFB, OH: Advanced Systems Division, January 1975. Project 1710, Contracts F33615-69-C-1232
and F33615-70-C-1695, URS/Matrix Research Co. NTIS. Tne purpose of this document is to fumish
a complete copy of the Test Subject’s Instructions an. - - Test Administrator's Handbook for a
battery of criterion referenced Job Task Performance Test .+ IPT) for electronic maintenance. Part |
ot Volume 11 of this series of documents, AFHR1 .TR-74-57, reports and describes the development
and tryout of this battery of tests. (690 pp.) - C

Shriver, E.L., & Foley, J.P., Jr. Evaluating maintenance performance: the development of
graphic symbolic substitutes for criterion referenced job task performance tests for clectronic
maintenance. AFHRL-TR-74-57(111), AD-A005 29¢. Wrisht-Patterson AFB, OH: Advanced Systems
Division, November 1974, Project 1710, Contracis F33615-70-C-1550 and F33615-71-C-1505,
URS/Matrix Research Co. NTIS. An in-depth review of the literature reported in AFHRL-TR-
74-57(1) of this series of documents strongly reiterated the fact that paper and- pencil tests of job
knowled_2 and clectronic theory tests have very poor criterion-related or empirical validity with
respect to the ability of electronic maintenance men for performing their job tasks. As a resulf, a
battery of criterion referenced Job Task Performance Tests (JTPT) was developed and tried out and
wesults were reported in AFHRL-TR-74-57(11). The battery included tests-for the various job activities
performed by electronic maintenance technicians such as checkout, align/adjust, remove/replace,
soldering, use of general and special test equipment, and troubleshooting. Past experience with tests
similar to these criterion referenced JTPT has indicated that even though criterion referenced JTPT
were recognized as being superior by many training people, paper and pencil tests were substituted
because they w:re more casily and cheaply developed and administered. The JTPT developed
required the test subject to use actual equipment and they could only be administered to very small
groups; in sene cases, to only one subject. Graphic symbolic substitutes would probably overcome
these administrative problems. But such substitutes must have high empirical validity. Most previous
attempts to develop such tests resulted in low validity. This volume describes another attempt to
develop a battery of graphic symbolic substitutes of improved validity. A review of previous attempts
resulted in a hypothesis that previous attempts had weaknesses in realism that could possibly be
rectificd. The successful accomplishment of most maintenance tasks must follow a main line
procedure or strategy. But this main line usually is “cluttered” with distraction and subprocedures
which interfere with the accomplishment of the main line procedure or strategy. For example, when
troubleshooting, the technician must usually interrupt his strategy several times to set up his test
equipment and to obtain check point information. Unless he is well organized and very persistent in
following his strategy, he may lose track of his strategy. Lven if he stays on the main line, he may
gather faulty information from his test equipment which will prevent him from finding the trouble.
Based on this rationale, it was concluded that previously developed symbolic tests such as the tab test
did not provide such clutter, It was hypothesized thut symbolic substitute tests could be developed
that would retain a large amount of reabstic task “clutter’” and that such tests would have higher
empirical validity than previously developed symbolic tests. In this effort, a battery of symbolic tests
was developed including a companion symbolic test for each of the job activities for which a criterion
referenced JTPT had previously heen developed. Based on two limited validations, all of the graphic:
symbolic tests, with the exeeption of the symbolic test for soldering, indicated sufficient promise to
justify further consideration and 'refinement, All'of these promising symbolic tests should be given
mote extensive validations using larger numbers of experienced subije. 1. The validation of any such
symbolic tests requires the administration of a companion JTPT a: a validwon criterion. As a result,
a validation is an expensive process in terms of equipment and cxperienced manpower. The
troubleshooting symbolic tests require the most extensive refinement. Severat suggestions are nade
for improving their empirical validity, (76 pp.)
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INg Stover, FoU Haves, LFL & Laothand, W.R Evaluating maintenanee performance: a video
approach to syishohe tetaeg of electronics maintenance tashs. AFHRL-TR-74-57(1V), AD-A005S 297.
Wipht Pattexen AFE, O Advanced Systens Division, July 1974, Project 1710, Contract
PGl YOO8, LI atriy Rescarch Coo NTIS, Tias volume reports an etfort to use the wideo

Cohosoan s peoad Benihe preparation of g battery of symbolie tests that would be empirically

il cnbattates tor entonan reterene | dob Task Perfornuance Tests. The development and tryout of
Chtenen retorened tests and promisig graphic symbolic substitute tests are reported in
poovene aolame s fhe graphie symsbolie tests require the torage of a4 large ginount of pictorial
Capeation whadh anust be searched tapidly for display. At thie time this video effort was started, no
Cptetel satetactony wan had been found for rapidly searching and displayving such information. In
vt ane annanie displays would have been desirable tor those graphic symbolics whereas all
M et craplue pretonals are statie. The anticipated results, that the video media would
e sabntictons and econoneeal solutions to these problems, did not materialize. From a testing
st ot vicw svmbolic testy place the test subject in g passive. evaluative role of watching someone
Sy atorm cach task. Success, in this passive 1 le. does not insure his success in the active role ef
oy the e Gk Also, the development costs of the video tests proved to be very high in
ot oo cquipment and test development time. To obtain video materials of acceptable uality

AWl rcanrs ot guality wideo equipment and studio production facilities. As 3 cesult, it was

ocanended it sideo shoull not be turther considered as o testing medium for performanee

Toaes amd that future offorts choutd be aimed at improviag and refining graphic symboolic

rnte tesths (2 ppy)
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Pina. M The assignment of airmen by solving the transportation problem, AFHRL-TR-74-58,
L1y % 326, Lackiand AFB. TX: Manpower and Personnel Systems Division, July 1974. Project
20TTONTIS. T bedp the Air Foree nanagers understand some of the many optimization techniques,
Ve tedhnigues, vae which direct!y optimizes payoff values and one which indirectly optimizes
Gavett vaiues, are discused. In G cussing these optimization techniques. the peliey of fill and the
solice ot ntan discussed sinee they are an important part of both techaic oo The techniques for
«lens e taasportation probiem will give the Air Foree manager some venttinto at least two
aarenment poliaes and two opuruzation techniques and will pose questions which must be
Cnetdered an rnvine s optiuze assignment of Basie Military Training graduates to their Air Foree
Sivaalty Code gehb ol 2 ppd)

st Vitola, B Mullins, C.J.. & Weeks, J.L. Charactenistics of women in the Air Force 1970
throagh 1973, AFHRL-TR-74-59, AD-ACO0 049. Lackland AFB, TX: Personnel Research Division,
Jabv 1974 Project 7719, NTIS. The total input of WAF enlistees for 1970 through 1973 (N =
Sossy s compared with male enlistees for the same period (N = 324.935). WAF AQE-A und
AOE G sacres o 1972 have dropped fess than those tor males relative to 1970, WAF AQE-M and
AL saores 1973 were tugher than they were in 1970, wherear - milar scores for males have
Jred shichtdy s Educational level tor nales has declined in the years 1970-1973. whereas. fo, WAF,
Uit somew hat, Racral mix for fenales i< about the same as for males, but the contabution
e vnoas rectanny areas oo the totad number of Blick women in the Air Fouce varies
Coeeraniy from ared tooarca. As with mades, the younger temales tend to have lower aptitude
RN A RN
Weeks, 3 L., Mullins, CJ.. & Vitola. BM. Prediction of drug abuse by the life valnes
questionnaire. AFHRL-TR-74-60. AD-A000 048. Lackland AFB. TX: Personnel Rerearch Division,
Aueust 1974 Project 7719, NTIS. Three experimental psychological tests were investigated to
S ar at U wontnbuted signiticantly to the pradiction of seven drug abuse criteria when
woed with svalable demographic and aptitnde variables. The results indicat that only one of
et~ the Late Valses Questionndire, adds significantly to predictton. Although the validities
Tt by the Lrte Values Questionnaire for the eriterta are not high, it appears that its predictive
ety wique. (FHE ppl)
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Woodruff, R.R., Smith, J.F., & Morris, R.A. Use of the T-4G simulator in USAF undergraduate
pilot traiming (UPT), phase L AFHRL-TR-74-61, AD-786 413. Williams AFB. AZ: Flying Training
Division, July 1974, Project 1123 NTIS. The A/F3TA/TSG. 2 T-37 flight training simulator with
imuted visual and motion capability, was evaluated to determine the extent to which its technology
could be used to substitute for flving hows i the UPT T.37 syllabus. A special syHabus maximizing
TG capabilities was used. This report Jdescribes the first phase in which six UPT students were
trained i the T-4G/T-37 program. The six students completed contact training in 233 flying hours (a
savings of 3.8 hours), and they completed instrument lF:\ing in 9.7 flying hours (a savings of 11.1
homs). (20 pp))

Ward. JL.H., Jr., & Hal*man, H.P. Computer-based enlistment quota reservation system using the
general data management system 2000, AFHRL-TR-74-62, AD-A002 146. Lackland AFB, TX:
Manpower and Personnel Systems Division, August 1974, Project 2077. NTIS. This report describes
the capabilities of a computer-based quota reservaion system using the general data management
Svystern 2000. The system was designed as a feasibility demonstration tor Air Foree Recruiting Scrvice
stalt. Operational comnands are deseribed which allow a user to search the data base to locate
enlistment openings for which applicants might be eligible. A user can also =oeorve an enlistment
opening when the applicant is ready to aceept a position. '

Management can use commands that summarice openingg and enlistments by Air Force
Speaatty Code, aptitude arca and other categories. (28 pp.) /

-
4

Eddowes, E.E. A cognitive model of what is leamed &uring flying training. AFHRL-TR-74-63.
AD-A000 046. Williams AFB, AZ: Flying Training Division, July 1974, Project 1123. NTIS. The
cognitive model of what is leamned during flying training presents an altemative to the familiar
concept of flying skill as hand-eye coordination. The model relates the growth of pilot ability (o the
student’s increasie 'y 14 fined cognitive discriminations about his flying performances made possible
by his improved fanu' ity with the plenomena of flight gained pgcr,ixcixlg aircraft control tasks.

As the student pilot becorhes familiar with his flying Tasks, he anticipates his control
requirements. Consequently, his performance imptees. Ths leads to better error discriminations,
mcreased aireratt control effectiveness and more fa ailiarity wiih the phenomena of flying, which is in
turn followed by another incremental cycle . is nterpreration views the acquisition of flyiny skill as
a spiral-type expanding cognitive process rather th 1 sheary pe pereeptual motor skill refinement
process. (12 pp.)

Hoskins. J.A. Modified TOPCAP objective force structure niodel, AFHRL-TR-74-64, AD-A004
760. Lackland AFB, TX: Manpewer and Personnel Systems Division, August 1974. Project 2077.
NTIS. Spiralling personnel costs. coupled with increased emphasis on management by objectives, has
sueeentuated evaluation of personnel quality/quantity/cost tradeotfs pertinent to the development of
4 career foree objective ar. enlisted foree management system. A modification to one of the
methodologies in the Total Obiective Plan for Career Airman Personnel (TGPCAP) Computerized
Management Systeni, the Objective Force Structurs Maodel. is proposed. The effort was prompted by
a need tor a method to evaluate tradeoffs between the “quality™ of personnel entering the career
force and the effects on the TOPCAP objective grade and force configuration. (18.pp.)

Miller. G.G. Some considerations in the design and utilization of simulators for technical
tridning. AFHRL-TR-74-65. AD-A001 630. Lowry AFB, CO: Technical Training Division, Augnst
1974. Project 1121, NTIS. The current technical literature, as it relates to simulators, training devices,
and simulation intechnical training is reviewed, Rules . principles for the costeffective application
ot simulation are abso included. A major finding is tl hity can be quite low in certain procedural
tasks without i decrement in performanee.
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Other studies mdieated that some complex electionic equipment can be simulated in simple,
relatively inexpensive devices wathout having an adverse effect on training.

In peneral, very few  vnbey have been completed to validate the rules and principles of
amulation that were developed over 20 vears ago. (32 pp.)

Stephenson, R.W., & Burkett, J.R. An action oriented review of the on-the-job training
literature. AFHRL-TR-74-66, AD-AO11 620. Lowry AFB, CO: Technical Training Division,
December 1974, Project 1121, Contract F41609-72-C-0036. American Institutes for Research. NTIS.
The on-the-job training (O3T) literature was reviewed, and selected references were organized in terms
of the following catepories: literature teviews and bibliographies: handbooks and manuals: cost
effectiveness: technigue comparisor studies: svstems anulysis of training: approaches to program
evaluation: and militany docunents. I addition, a number o references were selected that are
thought to contain innovative ideas that should be considered by people with responsibility for
managing and evatuating QT prograns. The various ways in which these “innovations” might address
current interests or problems in the Air Foree Q3T program are deseribed. Specific comments are
made about the possible advantages assoctated with cach idea. Estimates are also made of the resource
requirements involved it modifications to existing procedures or programs were to be implemented.
(168 ppl)

Haves, J.F., & Pulliam, R. Devclopment and evaluation of video systems for performance
testing and student monitoring. AFHRL-TR-7467. AD-786 891. Lowry AFB, CO: Technical
Training Division, July 1974, Project 1121, Contract F41609-72-C-0021, URS/Matrix Research Co.
NTIS. A video pertormance monitoring system was developed by the URS/Matrix Company. under
contract to the USAF THuman Resources Laboratory (AFHRLU/TT), and was evaluated experimentally
in three technical training settings. Using input from 1 to 8 video cameras, the system provided a
flexible combination ot signal processing, direct monitor, recording and replay opticns including fast,
dow. and stopped notion. The system design was hased on hypothesized benefits or manpower
Say in technical taining. achieved by the remote and/or recorded monitoring of trainee
pere coanee, and the standardization of measurement criteria using recorded performance samples.

URS, Matrix designed and procured assembly of a presumed cost-optimized system, using
commercially available  components. The svstem was demonstrated injet aireraft. mechanic
pertormance testing, in the sereening of candidates tor power ineman (pole chnbing) training, and in
the evaluation of dnstructor trainees. Research findings and recommendations were  reported.
Instructions for further use of the svstem were developed, and the systent was delivered to AFHRL
for USAF application. (210 pp.)

Cooper and Company. The attractiveness of Air Force non-monetary benefits. AFHRL-TR-
74-6%. AD-A005 299. Lackland AFB, TX: Manpower and Peronnel Systems Division, July 1974.
Project 2077, Contract F41609-72-C-0051, Cooper and Co. NTIS. This study provides estimates of
the valuations placed on various nilitary non=monetary benetits by Air Foree personnel and explores
the relaionships between these valuations and personnel retention. Empirical data were obtained
usme a steantied sample survey spproach tor 3098 active duty pesonnel which included o Luge
amount of biographical and attitudina data. as well as the dollar compensation that would be
required tor cach of 15 nonsmonetary benetits it chiminated o muke the respondent feel just s
well off as he does now w0 enetit,

Major conclusion ~Jutions denived from this effort include the tollowing (a) the An
Force should take n o educate 1ts nresent personnel in the area of nonsmoncetary
herefits exeept the ot < benetit 1o general (evidence indicates that increased knowledee has

negative eifect on nan-monctary benefit valuations) (b) the retrement benetit should be stressed and
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explained in tenns of its high “*present value™ during the first enlistment because of its positive role in
personnel retention: and (¢) the Air Force should consider providing cash to its present personnel in
liew of non-monetary benefits (benefit allocations which e provided by the Air Force are not
necessarily the same allocations that would be chosen if Air Force memt ers had cash). (190 pp.)

Mullen, P.A., & Joyce, R.P. Demonstration of fully nroceduralized job performance aids and
matching training. AFHRL-TR-74-69, AD-A002 147. Wrigh .-Patterson AFB, OH: Advanced Systems
Division, August 1974. Project 1194, Contract F3361569-C-1812, Applied Science Assodates, Inc.
NTIS. Sixteen airmen with no background in electronics were given four weeks of job-oriented
training and then observed as they performed maintenance while using fully proceduralized job
peilonmance aids (FPIPAs). Half of the airmen had the high aptitude usually required for training in
electronics. The other half had significantly loweraptitudes. There is some evidence that most of the
airmen were below average in reading ability. This effort had two purposes. One was to provide
interested military and civilian personnel a preview of the maintenance perfornmance of minimally
trained airmen using FPJPAs. Another was to shake-down or debug the FPJPAs and the matching
training program prior to a major experimental comparison of alternative types of technical data and
training for maintenance. The airmen were observed by the experimenter and a continually changing
group of interested observers as they performed 14 maintenance tasks on a Doppler Radar set
(AN/APN-147) and its Computer (AN/ASN-35). Ten of the problems involved troubleshooting, two
involved removal and replacement of hardware and two involved soidering. With an average of 1.5
“assists™ per troubleshooting problem, the airmen weére able to solve the problems in average times
(for various problems) ranging from 18 to 59 minutes. The 90 “assists” were needed because of
reading errors (52), misuse of multimeter (20). lack of manual dexterity (6), misuse of oscilloscope
(5), and miscellancous errors {7). On the troubleshooting tasks, the high aptitude trainees scored
consistently better than the medium aptitude trainces in both time and number of assists; however,
neither of these differences were statistically significant. The high aptitude group was able to
complete 10 of their 30 problens without an assist while the medium aptitude group completed only
two problems without an assist. On the remove and replace tasks, both groups proceeded smoothly
and, with one exception, without error. in the soldering tasks, the medium aptitude group was slower
but their products were of higher quality than the high aptitude group. Although the airmen did not
exhibit the errorless performance that had been desired, their performance should be considered as at
least promising. Causes for many of their deficiencies were identified and can be corected. In general,
the presence of the high-ranking observers seemed to disturb and slow the performance of the airmen.
Also, it should be noted that no baseline is avaiiable to compare the performance of these airmen
with the performance of conventionally trained airmen using conventional technical data. A training
program about two weeks longer than the four week course used in this demonstration will be
necessary to achieve satisfactory performance of maintenance tasks, including troubleshooting, while
using FPJPAs. The FPIPAs must be completely verified to insure clarity and accuracy. Alihough
personnel with high aptitude for electronic maintenance probably will outperform those with lower
aptitude, satistactory maintenance performance probably can be obtained from personnel of either
high or medium aptitude if they are provided with job-oriented training and FPJPAs. (56 pp.)

Dansereau, D.F., Actkinson, T.R., Long, G.L., & McDonald, B. Learning strategies: a review
and synthesis of the current literature. AFHRL-TR-74-70, AD-A007 722 Lowry A" "~ CO: Technical
Training Division, December 1974, Project 1121, Contract F41609-74-C-00 -exas Christian
University. NTIS. This report reviews and synthesizes psychological and educational research on
learning strategies. The report cgntains an overview of strategy modification; a review of factors
influencing strategy selection and¥se (including intellectual aptitude, personality variables, cognitive
style, reception preference, motivation, sex. and prior knowledge); a review of learning strategies
(general, comprehension, memory, problen: solving, and creativity); and recommendations involving
future research. The report develops and uses a conceptual framework providing coherence to the
variety of studies which relate to research on leaming strategies. The intent of this study is to provide
a basis for developing specific research plans to improve students’ learning strategies and skills. (92
pp.)
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Potter, N.R., & Dieterly, D.L. Methods for predicting and assessing the impact of tecnnology on
human resource parameters: report of the literature. AFHRL-TR-74-71, AD-A000 051.
Wright-Patterson AFB, OH: Advanced Systems Division, August 1974. Project 7907, Contract
F33615-74-C4019, Systems Research Laboratories, Inc. NTIS. A research objective of the Air Foree
Human Resources Laboratory is the development of methods for defining the components of
innovative technology and for measuring the offects of the incoming technotogy on Air Force human
resources. The human resource parameters of concern include manpower {e.g., numbers, job types,
skill levels), training considerations. and cost data. Earlier investigations established the feasibility of
using human resources data in design trade studics and of determining and graphically depicting the
array of trade-off options available before inception of hardware design. The purpose of this review
was to establish the current status of the methodology for forecasting and assessing technology and
for quantizing human resource parameters with respect to the impact of incoming technologies. A
search and critical analysis of the literature was undertaken to review the status of forecasting and
assessing technology and of technigues for predicting the impact of technotogy on human resource
parameters. The size of the literatare base in the area of technological forecasting and technology
assessment precluded the conduct of an exhaustive review. Rather, the determination was made that
inclusion of selected references which described current methodologies in detail and which were

~ judged as representative would better satisfy the objectives of the research effort. A total of 140

documents applicable to this effort were reviewed. Seventeen of these were identified as having major
significance to the present effort. The review of the literature failed to provide solution to the
problem of quantizing human resource parameters with respect to impact of incoming technologies.
However, the use of a normative forecasting technique was stiongly supported by the literature. In
particular, a relevance tree approach was the technique viewed as amenable to the problem of
successive identification of increasingly finer components in an organized, structured manner. The
relevance tree procedure known as a Design Option Decision Tree was identified as practical for
detailing a system to a level permitting the identification and assessment of human resource

. components for impact quantification. (95 pp.)

Yasutake, J.Y. The effects of pacing and mode of adjunct questions on short and long term
retention of written materials. AFHRL-TR-74-72, AD-A005 295. Lowry AFB, CO: Technical
Training Division, October 1574. Project 1121. NTIS. This report summarizes the results of a Study
to determine the overall effectiveness of adjunct programming techniques and to determine further
whether the form and frequency of self test questions contained in the adjunct program have
differential effects on learning. Four formats of adjunct programs were used by different groups as a
supplement while reading text on military justice. A fifth group read the text without the aid of an
adjunct program. Results are discussed in ‘erms of short and long term retention effects and on the
retention of incidental and relevant information. (74 pp.)

Samers, B.N., Dunham, A.D., & Nordhauser, F. Evaluation of methodology for estimating the
cost of Air Force on-the-job training. AFHRL-TR-74-73, AD-A005 298. Lackland AFB, TX:
Manpower and Personne! Systems Division, November 1974. Project 2077, Contract
F41609-72-C-0048, Cooper and Co. NTIS. This report describes the final phase of a study directed at
the development of an on-the-job training (OJT) costing methodology. Utilizing a modification of
survey techniques tested and evaluated during the previous phase, estimates were obtained for the
cost of OJT for airman training from the 1-level (unskilled) to the 3-level (semi-skilled) in five
category B Air Force specialtics. The specialties studied were pavermnent maintenance (551X0); fire
protection (571X0); food service (622X0); fuel service (631X0); and materiet facilities (647X0). The
cost per graduate of OJT for these specialties was compared to the cost per graduate of resident
~chool technical training. For three of the five specialties, OJT cest per graduate was below the
rechnical training school cost per graduate. Supervisors were surveyed to determine if there was a
difference in performance between OJT and technical school graduate in these AFSCs. As was true in
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the previous phase, no evidence was obtained to support the hypothesis that cither 03T or techwical
school graduates were superior i performance. Conditional cost models were also formulated ard
tested. The conditional cost models are based on an alternative or opportunity cost coneept ard
represent a refinement ot the original cost models. (60 pp.)

Beusse, W.E. Utilization of veterans' benefits by Army new standards FY 1969 separatee .
AFHRL-TR-74-74, AD-785 384, Alexandria, V.. Manpower and Personnel Systems Division, Marc
1974, Project 4499. NTIS. This study provide: 1 mation on the utilization of veterans' henefits b
Army New Stundards separatees. Information is presented concerning: their knowledge of their V.A
benetits: past, present, and anticipated use of educational benefits; their need for and use of medical
benelfits. their use of employment assistance: and their use of other V. A. benefits. The results indicate
that a majority of the New Standards veterans were aware of their veterans’ benefits. Although mary
made use of their benefits, there appeared 1o be room for increasing the low aptitude veieran's
urtlization of these programs. (30 pp.)

Beusse, W.E. The impact of military service on low aptitude men. AFHRL-TR-74-75, AD-785
394. Alexandria, VA: Manpower and Personnel Systems Division, February 1974. Project 4499,
NTIS. The purpose of this study was to examine the impact of militan' experience upon the
postservice lives of low aptitude men. The data were collected by interview on a set of 477 Army
New Standards FY 1969 separatees and 477 nonveterans who were matched by race, educational
level, age. geographic location, and were within a narrow AFQT range.

The literature concerning the theoretical post-service effects of military service was reviewed.
Also, the results of a4 number of empirical studies dealing with the effects of military service upon
post-service deononiic status were examined.

The results of the data analysis indicate that military service has a positive impact upon the
postservice lives of low aptitude men. Compared to their nonveteran twins, it was found that
veteratis were more likely to (1) complete their high school education or obtain a GED, (2) be
employed in the higher skilled, higher paying oceupations and industrics, (3) have joined a union, and
(1) to have mugrated from the geographic region in which they resided at age 18,

Ftwas also found that veterans cam signiticantly higher wages than nonveterans. Veterans fared
better than nonveterans within cach racial-educational subgroup. These income differences were
tound to be independent of unnatehed backeround characteristics. (50 pp-),

Irish, KM, & Orszulak, J.H. Visual simulation video processing techniques. AFHRL-TR-74-76,
AD-A009 640. Wright-Patterson AFB, OH: Advanced Systems Division, December 1974, Project
6114, Contract F33615-73-C-4057, Systems Research Laboratories. Inc. NTIS. This report deseribes
a4 two-phase program to further the development of visual simulation video processing technigues as
applicd to o wide angle optical probe/TV camera. Phase 1 ot the program included the study of
applicable wide-angle display techniques, study of additional processing of the probe’s video signal for
proper mating to o display, study of color visual requirements. and a review of state-of-the-art
separation techmques for TV cameras. Phase Hoof the program dealt with the construction of 4 video
MATX generator to provide the necessary electronic processing to mate the optical probe/ TV camera
system to - applicable wide angle displays. The conclusions reached were that a matrix of display
elements is necessary for a compact and realistic wide-angle display . and a color TV camera could be
developed usirig_present techrology to nute with the Farrand wide-angle optical probe. (176 pp.)

Brown, 1.S., Bell, A.G., & Burton, R.R. Sophisticated instructional environment for teaching
clectronic troubleshooting. AFHRL-TR-74-77, AD-A002 148. Lowry AFB, CO: Technical Training
Division, October 1974, Project 1121, Contract F41609-73-C-0006, University of California, Irvine.
NTIS. Thas report deseribes the provramming approach used o implement a simulkated laboratory”
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training situation in which a student is allowed to troubleshoot a defective regulated power supply.
The ways in which students can use English to ask questions akout and manipulate the simulated
device are deseribed. e techniques developed to recognize Linglish, to simulate the electronic
circuit, and to model tre student’s knowledge about the circuit are explained. A conclusions section
explains the generakity ¢ the work performed, and possible extensions of the techniques to other
training situations. (144 pp.) ‘

Woodruff, R.R., & Smith, J.F. T-4G simulator and T4 ground training devices in USAF
undergraduate pilot training. AFHRL-TR-74-78, AD-A008 197. Williams AFB, AZ: Flying Training
Division, November 1974. Project 1123. NTIS. Twer  -one Ss selected from three Undergraduate
Pilot Training classes were given contact tlight training in a T-4G/EPT simulator before going to T-37
aireraft for further training. Fourteen of these Ss were also given instrument training in the T-4G/EPT
before completing such training in the aircraft. The remaining seven Ss received instrument training in
the UPT T4 instrument and procedures trainer. A specially designed syllabus was used which
incorporated batch training, proficiency advancement, and other reviseG instructional strategies.
Check pilot scores for cach of the instructional phases were ve~d in comparing performances of the
experimental Ss with those of the conventionally trained studen . Results indicate devices having the
capabilities of the T4G could be used to achieve an average saving per student of three aircraft
hours in contact flight training and ten hours in instiument training. Results also indicate a savings of
cight aircraft hours could be achieved in instrument training by using the specially devised syllabus of
instruction with existing T-<4 instrument trainers. (24 pp.)

Haygood, R.C., Leshowitz, B., Parkinson, S., & Eddowes, E.E. Visual and auditory information
processing aspects of the acquisition of flying skill. AFHRL-TR-74-79, AD-A007 721. Williams AFB,
AZ: Flying Training Division, December 1974. Project 1138, Contract F41609-72-C-0037, Arizona
State University. NTIS. The result of a number of experimental studies of human auditory and visual
information processing behavior and their possible relationship-to the student pilot’s acquisition of
flyving skill were explored in terns of conceptual model develeped for dhis study. The results were
interpreted in terms of the potential interfering etfects of the intake of and response to information
processed during flying tasks and in terms of the student pilot’s nonoptimal information processing
strategics during his acquisition of fl: ag skill. 1t was concluded that the experinrental procedures
employed could be adapted successfuny for research in the area and that the relationships found
between information processing and flying skill warranted their further study. (62 pp.)

Beusse, W.E. Documentation of the 1973 DOD personnel survey. AFHRL-TR-74-80, AD-785
“345. Alexandria, VA: Manpower and Personnel Systems Division, May 1974. Project 4499, Contract
F4l\609-73-(‘-0030. Human Resources Research Organization (HumRRO). NTIS. The 1973 DoD
Personnel Survey was administered as part of the Office of the Assistant’ Secretary of Defense
(Manpower and Reserve Affairs) rescarch program. The purpose of the survey was to provide DoD
officials with intormation on the attitudes of servicemen toward a number of DoD-wide programs,
policies and issucs. This report documents the survey development, administration procedures and
processing of the data. (102 pp.)

Headquarters Air Force Human Resources Laboratory. Fiscal year 1975 — Air Force technical
abjective document. AFHRL-TR-74-81, AD-A002 154. Brooks AFB, TX: Headquarters Air Force
Human Resources Laboratory, September 1974, (Covers all AFHRL projects). NTIS. This docuntent
provides the academic and industrial R&D community with a sumnury of the technical area
objectives of Air Force esearch in the field of human resources. The areas covered are: (a) Personnel
Systems Technology and Utilization: (b) Education and Training Technology: (¢) Performance
Evaluation: and (d) Human Resources Data and Systems Design and Operation. (20 pp.)
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Hawkins, M.D., Crow, R., & Haltman, H. Cost estimates and implications of altemative
configurations of an advanced personnel procurenient system (APPS). AFHRL-TR-74-82, AD-A011
619. Lackland AFB, TX: Manpower and Personnel-Systews Division, June 1974, Project 2u77. NTIS.
This study estimates operating, equipment installation and other start up costs of replacing the USAF
Recruiting Service's semi-automated Accessions Control (ACC) by an on-line real time, computerized
job reservation and person-job match system. The implications (including benefits) of such a system,
referred to as an Advanced Personnel Procurement System (APPS), are also discussed. There are a
number of ways that APPS can be configured and each configuration will kave significant effects on
how the Air Force conducts its recruiting efforts. For this rcason, the costs and benefits of each
configuration are compared so that decision makers can decide upon the best configuration. (42 pp.)

Weissmuller, J.J., Barton, B.B., & Rogers, C.R. CODAP: source program listings for the
UNIVAC 1108. AFHRL-TR-74-83, AD-A004 084. Lackland AFB, TX: Computational Sciences
Division, October 1974. Project 7734. NTIS. The Comprehensive Occupational Data Analysis
Programs (CODAP) package is a highly interactive and efficient system of computer routines for
analyzing, organizing, and reporting occupational information. Since its inception in 1960, CODAP
has grown in tandem with advances in job analysis methodology and is now capable of answering
most of the wide varicty of management questions which confront CODAP users. This
documentation of the UNIVAC 1108 CODAP system is being published in a series of 3 technical
reports covering the control card and programming aspects of the system. A fourth report is in
preparation by the Occupational Research Division of AFHRL which covers the research and
operational applications of the CODAP system. This document contains the source programs for the
UNIVAC 1108 version of CODAP. This includes 34 FORTRAN main programs, 78 FORTRAN and
20 Asscmbly Language subroutines. Additionally, a table of contents, an introduction, an entry point
table. and an index are provided. (536 pp.)

tacey, W.D., Weissmuller, J.J., Barton, B.B., & Rogers, C.R. CODAP: control card
specifications for the UNIVAC 1108. AFHRL-TR-74-84, AD-A004 085. Lackland AFB, TX:
Computational Sciences Division, Oectober 1974. Project 7734. NTIS. The Comprehensive
Occupational Data Analysis Programs (CODAP) package is a highly interactive and efficient system of
computer routines for analyzing, organizing, and reporting occupational information. Since its
inception in 1960, CODAP has grown in tandem with advances in job analysis methodology and is
now capable of answering most of the wide variety of management questions which confront CODAP
users. This documentation of the UNIVAC 1108 CODAP system is being published in a series of 3
technical reports covering the control card and progiamming aspects of the system. A fourth report is
in preparation by the Occupational Research Division of AFHRL which covers the research and
operational applications of the CODAP system. This document contains control card writeups for the
34 main programs in the UNIVAC 1108 version of CODAP. These writcups are preceded by a short
summary of the program functions. The summaries and tie writeups which follow are arranged
alphabetically by programi name. Each writeup ineludes detailed control card specifications necessary
to use the CODAP system. Also contained in each writeup are general input-output specifications,
general program logic, and diagnostic aids. (204 pp.)

Weissmuller, J.J., Barton, R.B., & Rogers, C.R. CODAP: programmer notes for the subroutine
library on the UNIVAC 1108. AFHRL-TR-74-85, AD-A004 086. Lackland AFB, TX: Computational
Sciences Division, October 1974. Project 7734. NTIS. The Comprehensive Occupational Data
Analysis Programs (CODAP) package is a highly interactive and efficient system of computer routines
for analyzing, organizing, and reporting occupational information. Since its inception in 1960,
CODAY has grown in tandem with advances in job analysis methodology and is now capable of
answering most of the wide variet/ of management questions which confront CODAP users. This
documentation of the UNIVAC 1108 CODAP system is being published in a senes of 3 technical
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reports coveiine the controt card and programming aspects of the system. A fourth report is in
preparation by the Occupational Rescarch Division of AFHRL which covers the research and
operational applications of the CODAP system. This document contains programmer notes on 190
library subroutines used by the current UNIVAC 1108 version of CODAP. After a table of entry
points, the writeups appear in alphabetical order on subrovtine nzme. Each writeup includes a
summary of subroutine functions and a list of entry points. For cach eiitry point, a calling sequence
with descriptions of input and output argunwents is piovided. Comments on peculiar requirements for
conversion and use of the subroutine close each writeup. (180 pp.)

LeMaster, W.D., & Gray, T.H. Ground training devices in job sample approach to UPT selection
and screening. AFHRL-TR-74-86, AD-A009 995. Williams AFB, AZ: Flying Training Division,
December 1974. Project 1123, NTIS. The purpose of this study was to develop a screening procedure
for undergraduate pilot training (UPT). This procedure was based upon the use of ground-based
instrumetit trainers in which UPT candiuaties, naive to tlying, were evaluated in their perfornance of
job sample tasks; i.e., basic instrument flying. Training and testing sessions were conducted in a highly
standardized and tightly controlled environment. Student perforpance was scored using only
objective measures of aircraft control and systems management. The job sample approach proved
highly successful in predicting student performance in the T-37 phase of UPT. Attrition, due to
causes other than a lack of flying skill, was not satisfactorily predicted by this approach. (58 pp.)

Connelly, E.M., Boume, F.J., Loental, D.G., & Knoop, P.A. Computer-ziided techniques for
providing operator performance measures. AFHRL-TR-74-87, AD-A014 330. Wright-Patterson AFB,
OH: Advanced Systems Division, December 1974. Project 6114, Contract F33615-72-C-2094, Quest
Research Corp. NTIS. This report documents the theory, structure, and implementation of a
performance “measurenient processor (written in FORTRAN 1V) that can accept performance
demonstration data representing various levels of operator’s skill and, under user control, analyze data
to provide candidate performance measures and validation test results. The processor accepts two
types of information: (1) sample performance data on magnetic tape and (2) user information
reflecting knowledge about features of the performance that are considered to be important to
measurement. The sample performance data input is smoothed by the processor in order to remove or
reduce noise factors in accordance with information provided by the user. Criterion performance
functions are, optionally, provided by the user or are computed by the processor using skitled
performers’ data. The processor then develops a discrete representation of continuous performance
daia based on observed deviations from the criterion functions. This discrete representation, in tum,
is used to model cach performance using state-space techniques. The processor operates on the
statc epace model to compute vectors which form generators of variuus conceivable measure spaces.
Candidate performance measures are then generated by operating in the vectors with multiple
regression algorithms. Empirical validation tests of several types are applied to the candidate measures
for assessment of their validity-likelihood. The processor can be applied to measurement problems
where the human operator working with his equipment obtains demonstrations of various levels of
performance. These potential applications include those situations wnere criterion performarce
cannot be quantitatively predefined and/or the existing definitions are ambiguous. Demonstration of
some portiuns of the processor was accomplished using limited flight demonstration data from an
instrumented T-37B aircraft for five undergraduate pilot training (UPT) maneuvers: (1) Barrel Roll,
(2) Lazy 8.(3) Cloverleaf, (4) Split S, and (5) Normal Landing. (84 pp.)

Connelly, EM., Boume, F.J., Loental, D.G., Migliacdo, J.S., Burchick, D.A., & Knoop, P.A.
:mdldatv T-37 ailot perfonnance measures for five contact maneuvers. AFHRL-TR-74-88, AD-A014

' ;2 AFB, OH: Advanced Systems Division, December 1974. Project 6114,
~+ »3-72-C-2028, Quest Research Corp. NTIS. The objective of this program was to

div . . weadidate pilot performance measures for five undergraduate pilot training (UPT) contact
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training maneuvers flown in the T-37B aircraft. The work included development and apphcation of a
method of analyzing operator performance tasks for purposes ot identitying candidate measures. This
tesulted in sectoring of eachh T-37B mancuver into functional segments, wherein the dominant
measurement variables are consistent, and task segments, whercin the relationships among the
dominant measurement variables are consistent. Several types of measures were then defined which,
collectively, satisfy measurement needs aver all task segments. Specific candidate measurement
formulae were developed tor cach segment in accordance with the analysis results. Computer
programs (FORTRAN V) were developed and implemented to: (1) smooth, print out, and plot data
recorded on-board a T-37B aircraft: (2) automatically detect task segment boundaries: (3) compute
criterion tunctions from skilted performer’s data; (4) compute measures specitied at run-ume by the
userz and (3) perforin and print results of several empirical validation tests of the candidate measires
for subsequent researcher analysis. (88 pp.)

Whalen, G.V., & Askren, W.B. Impact of design trade studies on system human resources.
AFHRL-TR-74-89, AD-A009 639. Wright-Patterson AFB, OH: Advanced Systems Division,
December 1974, Project 1124, Contract F33615-73-C-4150, McDonnell Douglas Astronautics
Company—East. NTIS. This study was undertaken to accomplish two objectives. The first objective
was to identity and classify the characteristics of conceptual design trade studies that have high
potential impact on human resource requirements of Air Force weapon systems. The approach used
was a case history review and analysis of 129 F-15 aircraft design trade studies. The analysis indicated
that the avionics system demonstrated the greatest impact on human resources. It was also found that
trade studics dealing with design alternatives that encompass widely different technologics have
substantial impact on human resources. The types of human resources data (HRD) most influenced
by altemative design options were maintenance task tintes and personnel costs. The second study
objective was to determine the accuracy of using subjective estimates as a technique for deriving the
HRD impact of trade study optiops. Using only engineering information for six avionics subsystems,
from the conceptual design phase, Air Force maintenance technicians made subjective estimates of
the impact of the designs on selected HRD items. It was found that technicians can make highly
accurate estimates of the amount of time, the Air Force occupational specialty, the level of technical
skill and the number of personnel needed to pertorm field maintenance tasks. (66 pp.)

Mockovak, W.P. Literacy skills and requirements in Air Force career ladders. AFHRL-TR-
74-90, AD-A008 770. Lowry AFB, CO: Technical Training Division, Deceiaber 1974, Project 1121.
NTIS. In a previous study (Mockovak, 1974b), 4 methodology for estimating the reading demands of
training literature, as well as the average reading atility of groups of airmen, was demonstrated in five
technical training areas. The methodology was designed to be objective. inexpensive. not overly time
consuming, and simple enough to be accomplished by Air Force subject matter experts.

In the present study, this methodology was applicd to 56 career ladders by Air Force subject
matter experts i an effort to determine: (1) the reading demands of difterent career ladders. (2) the
average reading grade level of personnel in those ladders, and (3) the reading demands of different
training materials (CDCs, TOs, and resident training literature)

In general, the results indicate a wide variation in hoth reading skitls and requirements. within,
as well as between career ladders. (34 pp.)

Cyrus, M.L., & Woodruff, R.R. Grading system for T-4G simulator students in UPT studies.
AFHRL-TR-7491, AD-A004 605. Williams AFB, AZ: Flying Training Division, November 1974.
Project 1123. NTIS. The Air Force Human Resources Laboratory, Flying Training Division, eagages
in the evahiation of new flying training technology. One research technique used is to determine
savings in training time which results when new technology is used. This is done by comparing the
performance of students trained the new way with that of students trained in the us ol wiy. A
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powsible sesult is that experimental students receive less training in the air than other students. A
correction to experimentat subjects” yving grades to compensate tor possibie reduced flving hours, is
believed to be necessary. This report describes a mathematical technique developed for this purpose.
The desired function is basically an optimum lincar combination of new training and aircraft
performance, with an additional non-linear term to correct for nondinear items inherent in the overall
subjective grading system currently used by ATC. (10 pp.)

Spangenberg, R.W. Tryout of a general purpose simulator in an Air National Guard training
environment. AFHRL-TR-74-92, AD-A009 993. Lowry AFB, CO: Technical Training Division,
December 1974. Project 1121. NTIS. An evaluation of the usability eftectiveness, and acceptance in
a job enviromnent was performesd ona general purpose simulator using a simulation ot a radar systen.
General purpose simutators permit sharing of a programmable capability among simulations, thus
providing cconomical hands-on training and training not usually economically available by other
means. Training and exercises in malfunction isolation were given Air National Guard personnel. Data
obtained using questionnaires, a performance test, and interviews indicated that the simulation was
usable, cffective and acceptable. However, the requirement for articulating predictive principles for
guiding simulation design was indicated. (18 pp.)

Brown, J.S., Burton, R.R,, Bell, A.G., & Bobrow. R.J. SOPHIE: a sophisticated instructional
environment. AFHRL-TR-74-93, AD-AOIC 109. Lowry AFB, CO: Technical Training Division,
December 197+ Project 1121, Contract F41609-74-C-0015, Bolt, Beranek and Newman, Inc. NTIS.
The SOPHILE program, which implements mixed initistive CAL within a simulated electronics
troubleshooting training laboratory interaction, has been extended in several manners, The language
processor now ceepts cllipses and other nonspecific requests and resolves these from dislogue
context. A help requesting tacility has been provided which will suggest possible feults (based on the
student’s knowledge about the creuit at the time of request) which could explain the symptoms he
has observed. The netetfecet of moditications is that a dialogue is much more like 1 conversation with
a very shilled tutor who can inter what a student means, based on a compicte interaction session, and
respond appropriately. The resulting program can be accessed through the ARPA network of
computers. (45 pp.) :

Mullins, CJ., Weeks, J.L., & Vitola, B.M. Variables related to hallucinogen use.
AFHRL-TR-74-95, AD-AO11 615. Lackland AFB, TX: Personzel Research Division, December 1974,
Project 7719. NTIS. A sumple of 1,283 self-admitted. pre-service hallucinogen users was compared
with an equivalent sample of airmen who had no known record of drug abuse. The results of this
study indicate that it is highly probable that Lallucinogen users have used other drugs. There are
relationships between  hallucinogen use and  geographic area of enlistment. aptitude scores,
cducational levei, age at enhstment, and religious preference. Hallucinogen use is also related to the
probability offreceiving an undesirable discharge, to APRLand promotion rate. (24 pp.)

Hoskins. J.A. Effects of accession quality on TOPCAP objective force structure.
AFHRL-TR-74-96, AD-A009 994. Lackland AFB, TX: Manpower and Personnel Systems Division,
December 1974 Project 2077. NTIS. This report utilizes  the  methodologies advanced in
AVHRL-TR-74-69, Moditicd TOPCAP Objective Foree Structure Model Mt is an etfort to evaluate
trzde offs between the “quality™ of personnet entering the enlisted career foree and the effects o the
TOPCAP {Total Objective Plan for Career Airman Personnel) objective toree contiguration. (22 pp.)

Maher, I'A.. & York, M.L. Simulating maintenance manning for new weapon systems:
maintenance manpower management during weapon system development. AFHRL-TR-74.97(1),
AD-AOIT 986. Wright-Patterson AFB, OH: Advanced Systems Division, December 1974. Project
1124, NTIS. The Air Foree Human Resources Laboratory, in conjunction with Headquarters Air
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Foree Systems Command and the Aeronautical Systems Division, has develoved and implemented a
new method for determining and evaluating the maintenance manning required for new weapon
systens. Key features of the new approach are: 1. Manning requirements are determined by dynamic
simulation of mintenanee work to support specific operatiqnal scenarios. The number of people
needed to support the same aireraft and flying hour program varies greatly with basing and
deployment. mission types, and sortie length, 2. Manning is based on required availability, not just on
the sum of man-hours worked. While worktime is a major consideration, equipment does not break
on a schedule and combat aircraft cannot always fly on a schedule that provides an even workload. 3.
Mainterance frequencies and job requirements for a new .ystem are extrapolated from Air Force
experience with similar equipment, adjusted for differences in design and environment. The total time
@ man s tied up on a job is explicitly modeled, not just “wrench turning” time. 4. Output is in a
format compatible with the Air Force manpower authorization system. This approach provides more
realistic and useable estimates of manning requirements and focuses on how both a contractor's
design and Air Force operational procedures contribute to maintenance cost. As soon as the new
aircraft configuration can be defined, comparable equipment and design differences are identificd at
subsystem fevel. Maintenance data on comparable equipment is processed through a series of specially
designed prograns. These data are the basis for developing initial estimates of the frequency, time,
and resources for each maintenance task when modificd by the judgment of experienced maintenance
technicians and project engineers. The iogistics and operational concepts, basing maintenance
organization, and flying schedules are developed in detail for various scenarios and set down in
explicit form for input to the simulation. The simulation attempts to generate the specified missions
in the computer. Aircraft are turned and maintenance accomplished as they break or need service
accordirg to the task data specified in the input, Manning levels in th: various work centers are
constrained on successive runs untii further rediction prevents the necessary number of missions
trom getting oft. The results of various simulation runs are integrated in a final series of computer
programs that computes manning in cach work center for any flying program within the simulated
range. adds authornized overhead, adjusts for grade level limitations, and produces a complete basic
authorization decument for maintenance manning in the required format. The methodology and
models have been successfully applied on the A-10 program and are being considered for
implementation on other aeronzutical systems in or entering development. Work is underway in
conjunction with Air Force Logistics Command to incorporate this methodology into a system for
total logistics trade offs and life cycle costing. (34 pp.)

Tetmeyer. D.C., & Moody, W.D. Simulating maintenance mannipg for new weapon systems:
building and operating a simulation model. AFRRL-TR-74-97(I1), AD-:AOH 987. Wright-Patterson
AFB, OH: Advanced Systems Division, December 1974. Project 1124. NTIS. The Air Force Human
Resources Laboratory. in conjunction with lleadquarters Air Force Systems Command and the
Acronautical Systems Division, has developed and implemented a new method for determining and
evaluating the maintenance manning required for new weapon systems. Key features of the new
approach are: 1. Manning requirements are determined by dynamic simulation of maintenance work
to support specific operational scenarios. The number of people needed to support the same aircraft
and flying hour program varics greatly with basing and deployment, mission types, and sortie length.
2. Manning is based on required availability, not just on the sum of manhours worked. While
worktime is a major consideration, equipment does not break on schedule and combat aircarft cannot
always tly on a schedule that provides an even workload. 3. Maintenance frequencies and job
requirements for a new system are extrapolated from Air Force experience with similar equipment,
adjusted for differences in design and environment. The total time a man is tied up on a job is
explicitly modeled, not just “*wrench turning” time. 4. Output is in a format compatible with the Air
Force manpower anthorization system. This approach provides more realistic and useable estimates of”
manning requirements and focuses on how hoth a contractor's design and Air Force procedures

contribute to maintenance cost. As soon as the new aircraft configuration can be defined, comparable
-~
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equipment and design dil‘t'c{cnccs are identified at subsystem level. Maintenance data on comparable
equipment are processed through a series of specially designed prograris. These data are the basis for
developing initial estimates of the frequency, time, and resources for each maintenance task when
modified by the judgement of experienced maintenance technicians and project enginecis. The
logistics and operational concepts, basing, maintenance organization and flying schedules are
developed in detail for various scenarios and set down in explicit formn for input to the simulation.
The simnlation attempts to generate the specified missions in the computer. Aircraft are turned and
maintenance accomplished as they break or need service according to the task data specified in the
input. Manning levels in the various work centers are Lunstggamcd on successive runs until further
reduction prevents the necessary number of missions from getting off. The results of various
stmulation runs are integrated in a final series of computer programs that compuites manning in cach
work center for any tlying program within the simulated range, adds authorized overhead, adjusts for
grade level limitation, and produces a complete basic authorization document for muintenance
manning in the required format. The methodology and models have been successfully applied on the
A-10 program and are being considered for implementation on other aeronautical systems in or
entering development. Work is underway in conjunction with Air Force Logistics Command to
incorporate this methodology into a system for total logistics tradeoffs and life cycle costing. Thig
votume describes the procedures to build a maintenance sinuwlation data base for a new aircraft, to run
it with the Logistics Composite Model (LCOM) computer program, and to use the results to predict
the maintenance manning required for a new aircraft flying a specific operations scenario. Computer
prog:gmming knowledge is not necessary to follow and apply this instruction. The procedures
presented have been tested and used at the Aeronautical Systems Division of Air Force Systems
Command in building and operating simulation models of A-10 and A-7 aircraft. (140 pp.)

Tetmeyer, D.C., Nichols, S.R., & Deem. R.N. Simulating maintenance manning for new weapon
systems: maintenance data analysis programs. AFHRL-TR-74-97(IlI), AD-A025 342. Wright-
Patterson AFB, OH: Advanced Systems Division, May 1976. Project 1124, NT1S. There is a need for
a more responsive method for predicting maintenance manpower requirements for aircraft systems
during development. This method should provide early estimates for use in trade-offs and evaluations,
and should be sensitive to the ways in which the new aircraft will be employed. A maintenance
manpower simulation mode! was developed. In using the model, early estimates of maintenance task
data for the new aircraft are based on Air Force experience with comparable subsystems and
equipment on existing aircraft, factored for the new design and environment. These data are meshed
with a defailed operations scenario and support concept assumptions in a model run on the Logistics
Composite. Model (LCOM) simulation program. The simulation cutput is iterated and ana]yzcd in
post-processor programs whose final output is a complete basic manning authorization document.
This approach was evaluated by applying it to the A-10 Weapon System. This entire effort is reported
in a 6-volume technical repurt.

This volume has been updated to be consistent with changes in the Air Force maintenance data
coliection system effective 1 July 1975, In addition, improved capability to synthesize an output
from a combination of input data sources has been added.

The series of computer programs described in this volume process availabie Air Force
maintenance data from existing aircraft and put it in a form that cov be used for developing
maintenance task estimates on comparable equipment plannes for new aircraft. Primary inputs are

the standard six month maintenance tape kept at base level and corresponding operational summaries -

trom the AFM 65-110 data system. A varie{y of outputs can re obtained at user’s option to display
data on unscheduled flight line work, unscheduled matntedance in phase, engine shop work, and field
shop work, each to the desired level of detail.

Typical output data include mean sorties between maintenance actions, task sequencing, task

times, maintenance crew si nd maintenance crew composition. The programs are currently in
operation on the Aeronautics! Svstens Division's CDC 6600 computer. (318 pp.)
- Y i =
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Hicks, V.B., & Tetmeyer, D.C. Simulating maintenance manning for new weapon systems: data
base management programs. AFHRL-TR-74-97(1V), AD-A011 989. Wright-Patterson AFB, OH:
Advanced Systems Division, December 1974. Project 1124. NTIS. The Air Force Humn Resources
Laboratory, in conjunction with Headquarters Air Force Systems Command and the Aeronautical
Systems Division, has developed and implemented a new method for determining and evaluating the
maintenance manuning required for new weapon systems, Key features of the new approach are: 1.
Manning requirements are determined by dynamic simulation of maintenance work to support
syecific operational scenarios. The number of people needed to support the same aircraft and flying
hour program varies greatly with basing and deployment, mission types, and sortie length. 2. Manning
is based on required availability, not just on the sum of man-hours worked. While work time is a major
consideration, equipment does not break on schedule and’ combat aircraft cannot always fly on a
schedule that provides ar even workload. 3. Maintenance frequencies and job requirements for a new
system are cxtrapolated from Air Force experience with similar equipment, adjusted for differences
in design and environment. The total time a man is tied up on a job is explicitly modeled, not just
“wrench tuming"’ time. 4. Output is in a format compatible with the - Air Force manpower
authorization\ system. This approach provides more realistic and uscable estimates of manning
requircments ~and focuses on how both a contractor’s design and Air Force procedures
contribute to maintenance cost. As soon as the new aircraft coniiguration can be defined, comparable
equipment and design differences are identified at subsystem ievel. Maintenance data on comparable
equipment is processed through a series of specially designed programs. These data are the basis for
developing initial estimates of the frequency, time, and resources for each maintenance task when
modified by the judgment of experienced maintenance technicians and project engineers. The
logistics and operational concepts, basing, maintenance mganization, and flying schedules are
developed in detail for various scenarios and set down in explicit form for input to the simulation.
The simulation attempts to generate the specified missions in the computer. Aircraft are tumed and
mnaintenance accomplished as they break or need service according to the task data specified in the
input. Manning levels in the various work centers are constrained on successive runs until further
reduction prevents the necessary number of missions it * 0 getting off. Computer programs used in
the final stage of the maintenance manpower simulation modeling ‘process integrate direct work
center mann:g output from a numbe. of simulation runs; add supervision, overhead requirements,
and standard elemnent manning; and apply appropriate grade spread criteria. The output is a complete
basic authorization document for maintenance manning, compatible with Air Force manpower
authorization procedures. The program may be exercised to obtain manning for any proposed flying
rate with the simulated range and has an option for adjusting existing equations with new data
representing updated or alternative conditions. The series of COBOL and FORTRAN computer
programs described in this volume was developed to permit a Logistics Composite Mode! (LCOM)
maintenance data base to be constructed in simplificd format with ail the data describing a single task
contained on one punch card or magnetic file record. The programs translate the task data into the
necessary LCOM inputs and incorporate a number of useful diagnostic checks which eliminate the
more frequently encountered data preparation -errors. Use of these programs.simplifies data base
devclopment, updaie, and control. They are currently in operation on the Aeronautical Systems
Division's CDC 6600 computer. The methodology and models have been successfully applied on the
A-10 program and are being considered for implementation on other acronautical systems in or
entering development. Work is underway in conjunction with Air Force Logistics Command to
incorporate this methodology into a system for total logistics trade-offs and life cycle costing. (50 pp.)

Moody, W.D., Tetmeyer, D.C., & Nichols, S.R. Simulating maintenance manning jor new
Weapor systems: manpower programs. AFHRL-TR-74-97(V), AD-A011 990, Wright-Patterson AF B,
OH: Advanced S tems Division, December 1974. Project 1124. NTIS. The Air Force Human
Resources Laboratory, in conjunction with tHeadquarters Air Force Systems Command and the
Acronautical Systems Division, has developed and implemented a new method for determining and
cvaluating the maintenance manning required for. new weapon systems. Key features of the new
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approach e b Marnmy requirenents are determined by dynamic simulation of maintenance work
U appeert speatic operational scenarios. The number of people needed to support the same aircraft
sned Hving hour program vanes greatly with basing and deployment. mission types. and sortie length.
D Manning s based onrequired avadability, not just on the sum of man-hours worked. While
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dcmng, companible with A Force naupower authorization procedures. The program may be
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(AN Letimeyer. 1.0, Nichols, S.R., Hart, V.1, & Moher, F.A . Simuablning maintenance manning for
Hew weapon systens: maintenance manpower matrix progran, AFHRL-TR.74.97(V1), AD-A025
1L Wight Vatterson ATR, O18 Advanced Systems Division, May 1976, Project 1124, NTIS, 1hese
Lo ek Lo mnore pesponstve mietliod for predicting srantenanee nistpower requiresments for
wreo et duning developient. Thies niethod shonld provide early estimates foruse in trade-olfs
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24-hour day, depicting the number of demands for any given hour of a day. The program may be
exercised to obtain demands for any proposed flying rate within the simulated range. The
methodology and models have been successfully applicd on the A-10 program and arc being
implemented on other aeronautical systems in or entering development. Work is underway, in
conjunction with Air Force Logistics Command, to incorporate this methodology into a system for
“otal fogistics trade-offs and life cycle costing. (80 pp.)

O'Neil, H.F., Jr., Walker, M.E., Walther, G.H., & Judd, W.A. On-line rﬁanagement information
system: feasibility in an R&D environment. AFHRL-TR-74-98, AD-A007 723. Brooks AFB, TX:
Headquarters Air Force Human Resources Laboratory, December 1974. Project DALS, Contract
F41609-73-C-0019, The University of Texas at Austin. NTIS. The objectives of this study consisted
of three stipulated tasks. These tasks were: (1) to conduct and document a thorough, comprehensive
review of existing literature which addresses itself to implementation and evaluation of on-ine data
managenent systems; (2a) to analyze methods currently in existence within the Air Force Human
Resources Laboratory (AFHRL) for processing management and planning information; and (2b) to
amalyze the information needs of a designated subset within. .the AFHRL; (3a) to develop
unplementation and evaluation strategies; (3b) to demonstrate and evaluate the feasibility of the
strategies and techniques developed. The interim report discussed tasks (1) and (2) and provided
baseline data for task (3). This final report will address itself to objective (3). (82 pp.)

Boldt, R.t. An approximately reproducing scoring scheme that aligns random response and
omision. AFHRL-TR-74-99, A)-A005 301. Lowry AFB, CO: Technical Training Division, Nov.mber
1974. Project 1121, Contract F41609-70-C-0044, Educational Testing Service. NTIS. One
formulation of confidence scoring requires the exmminee to indicate as a number his personal
probability of the correctness of each alternative in a muitiple-choice test. For this formulation a
lincar transformation of the logarithm of the correct response is maximized if the examinee
accurately reports his personal probability. To equate omits scores with choice scores, the
transformation can be chosen so that the score is zero if the examinee indicates complete uncertainty,
o this is done, the sec- 1y function depends on the number of altefnatives. One could also align
uncertainty and response amission by granting credit for omitting items, though it is felt this might
he hard to explain, (8 pp.)

Bewse, W.E. The impact of draft vulnembility on service academy attrition. AFHRL-TR-
74-100, AD-A017 081. Alexandria, VA: Manpower and Personnel Systems Division, April 1975,
Project 4499. NTIS. The puipose of this study was to examine the relationship between draft
vilnerability and attrition from the service academics. Attrition-among the members of the Classes of
FO724970 at cach of the three Dol Academics was examined in relation to the individuals draft
vulnerability imputed from his ottery number. The data did not indicate any strong or consistent
tendency Tor draft-sale cadets/midshipmen to have attrited in higher proportions than men who were
vulnerable to the draft. (17 pp.)

Smith, E.A. Acceptance inspection for audio cassette recorders. AFHRL-TR-74-101, AD-A01 |
O18. Lowry AFB, CO: Technical Training Division, December 1974, Project 1121, NTIS. This
techmcal memorandum deseribes a series ol inspections for cassette recorders that cian be perfonned
o assure that the deviees are acceptable, The inspections can he completed in 20 minutes and can be
petfornmed by amstructional personnel. The senes of inspection procedures incudes tests of the
mtetipabidity of andio, physical condition, tape speed impulse reliability, response range and torque
delvered to the tape, It suppested that aceeptance testing conld both avoid disniption of
mstietion and save money by obtaining repain or replacement under the warranty on the deviee, (12
ppe)
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Reid, G.B., & Cyrus, M.L. Transfer of training with formation flight trainer.
AFHRL-TR-74-102, AD-A009 638. Williams AFB, AZ: Flying Training Division, December 1974..
Project 1123. NTIS. The present research was conducted to determine transfer of practice from a
formation simulator to aircraft formation flying. Evidence in support of positive transfer vas
obtained by comparing students trained in the formation simulator with students who werc
essentially untrained and with students trained in the aircraft. This design provided data for a direct
comparison of five simulator sorties with two aircraft sortics in an effort to quickly establish a
training cost/transfer 'comparison. The results indicate that the simulator has at least the training
effectiveness of two aircraft sorties. (16 pp.)

Leshowitz, B., Parkinson, S., & Waag, W.L. Visual and auditory.information processing in flying
skill acquisition. AFHRL-TR-74-103, AD-A009 636. Williams AFB, AZ: Flying Tlﬁﬁing Division,
December 1974. Project 1138, Contract F41609-74-C-0002, Arizona State University. NTIS. This
document suinmarizes a series of experiments conducted to study further refinements in the
development of experimental paradigms for the investigation of information processing skills relevant
to pilot training. A series of tasks have been developed and studied-which attempt to measure the
individual's information processing capacity as well as his susceptibility to performance degradation
resulting from the introduction of interfering stimuli. Data suggest performance on these tasks to be
highly dependent upon individual differences, therefore, making them good candidates for use as
tools in the investigation of information processing skills in flying training. Inplications for direct
application to flying training research are discussed. (20 pp.)

Tenpas, B.G., & Higgins, N.C. Practice and incentive effects on leamer performance: aircraft
instrument comprehension task. AFHRL-TR-74-104, AD-A011 616. Williams AFB, AZ: Flying
Training Division, December 1974. Project 1123, Contract F41609-71-C-0027, Arizona State
University. NTIS. AFROTC cadets leamned an aircraft instruinent comprehension task by reading -
self-instructional materials. No significant changes in posttest scores occurred when practice items
were added to the materials or when simulator rides were offered as incentives. However, cadets who
practiced the task and cadets who were offered the incentive performed faster on the posttest than
those who only read the materials. (28 pp.)

Tenpas, B.G., Reiser, R.A., Keams, D.R., Booth, G E., & Deden, A.E. Systematic variations of
instructional variables on  leamer performance:  aireraft instrument comprehension task.
AFHRL-TR-74-105, AD-A010 106, Williams AFB, AZ: Flying Training Division, December 1974.
Project 1123, Contract F41609-71-C-0027, Arizona State University. NTIS. Incentive, prictice,
instruction, and feedback were maniputated, in a series of four 2 x 2 factorial studies, with AFROTC
cadets and graduate students in education, to determine the individual and combined effects of these
variables on learner performance of an aircraft instrument comprehension task. AFROTC cadets, who
cither practiced the task or were offered a performance-contingent incentive, performed significantly
fuster on the posttest than learners who did not reccive these treatments. No significant feedback
eftects were observed in any of the stadies, These results are discussed in terms of instruction, as the
variable of singular importanze in desipning materials and procedures 1o facilitate desired lemning
autcomes. (50 pp.)

Baran, HLA. Air Force Human Resources Laboratory military personnel costing conference,
AFHRL-TR-74-106, AD-A013 171. Wright-Patterson AFB, OH: Advanced Systews Division,
December 1974, Project $124. NTIS, This conference was the initial step in an R&D project to
develop and demonstiate a family of technigues to generate standard personnel cost data for use in:
(a) weapon system desipn engineering: (b) weapon system lite cyce support aperations; and (¢)
personnel/manpower budpeting. [t was organized to provide technical guidance in directing the
efforts of this project. Representatives from various organizations within Air Force Headquarters,
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Tactical Air Command, Air Force Systems Command, Air T\Qining Command, Air Force Logistics
Command, and the US Naval Personnel Research Laboratoxy comprised the membership. The
objectives were: (A) identify and summarize the various conoept\ and practices of personnel costing
and how they relate to system engineering design, system supﬁgﬁrt, and various command level
personnel, manpower, and budgetary activities; (B) identify the “usdrs’ of personnel cost data, their
present requirements and uses for it, and their desires for new typds or formats of such data; (C)
ascertain what has been accomplished by other agencies that could be adapted to satisfy in
part/whole the requirements identified in objectives B and identify work, currently in progress which
might be applicable; and (ID) summarize the most pressing research goals and requirements. (52 pp.)

Wcodruff, R.R., Mullen, J.T., & Winans, J.R. T-4G methodology: u
T-37 phase. AFHRL-TR-74-107, - AD-A012 247, Williams AFB, AZ: ying Training Division,
December 1974. Project 1123. NTIS. Results of an carlier study indicated that revised instructional
methodologies could be used to save - ipnificant number of T-37 aireraft hours when applied to the
instrument training phase of Undergre  Pilot Training (UPT).

ergraduate pilot training

To determine the operational teasibility of adopting these methodologies comman.d-widc,
Headqguarters, Air Training Command directed the 82d Flying Training Wjng, Williams Air Force
Base, Arizona, in consultation with AFHRL, Flying Training Division persorjnel, to train a total UPT
class using the revised procedures. ATC further directed similar procedureg be applied to advanced
T-38 UPT on a test hasis. /

This report summarizes the methods used in the T-37 phase of the p/ujcct and ineludes-a copy
ol the revised syllabus. the ATC-prepared evaluation report, and associated/schedules and flow charts,

The potential savings demonstrated in this study averaged 427 (8.8/T-37 hours) per student for
the instrument training phase and it is recommended that favorabld consideration be given to
conmand-wide application. (78 pp.)

Obermayer, RW., Vreuls, D., Muckler, F.A., Conway, EJ., Fitzgerald, J.A. Combat-ready
crew  performance  measurement system:  final report, AFTRL R-74-108(1), AD-B0O0OS S17L.
Williams  AFB, AZ: Flying Training Division, December /1974, Project 1123, Contract
F41609-71-C-0008, Manned Systems Sciences, Ine. DDC. Goals:/To improve acquisition of training
performance intormation through usable too's, this study was directed to: (1) Systematie definition
ob performance measures appropriate to combat-training needls. (2) Definition of a eost effective
measterement svstenr usahle in combat-crew training cuviru‘(ncnls to acquire and process needed
training inforimation

Method: Definitions of needed performance measures ywere based on data derived from data
collection trips to Castle AFB (B-52), Altus AFB (C-141)/ Dyess AFB (C-130), Davis-Monthan AIFB
(F=b), Tyndall AFB (I'-100), Luke AFB {A-7), Georpe (‘15 (I'4 crew), Norton AFB (C-141 ¢rew),
Nellis AFB (<4 ACM). System criteria were based on #n analysis of combat-crew training research
procedines. Desipn studies were performed to provide data for tradeoffs between alternative system
candidates. Finally, detailed system specifications and gh implementation plan were prepared.
Performance Measures: Measurement was penerated i the following steps: (1) The requirements of
sixcaireratt were consolidated into a common franfework of mancuvers: Transition, Instruments,
Formation, Air Combat, Air Retueling, Ground Atfack, Air Drop, Radar Navigation and Bombmg,:
(1) For each maneuver, data collected from COTS visits were  formalized into  measurement
tequineinents, (3) Measurement parameters and (¢ )y Specifications were produced for hardware and
sottwar: imphications, respectively: and (5) Exardination of crew interactions led 1o an analysis of
connmugncations megsurement.,

The Performance Measurement System: The Performance measurement system consists of the
tobavang subsystem (1) Data Aequisition. A hyid andiofvideo/photo /digital recording, syt o wth
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programmed recording control was derived from system tradeoff unaiyses. A data playback station
for comnbined manual and automatic processing is provided. (2) Data Processing. A gencral purpose
digital computer with standard peripherals is required. In addition to executive and utility programs,
specialized input, edit, measurement and analysis sofiware is needed. (3) Personnel. A crew consisting
of the following types (1) system director, (2) research personnel, (3) computer programmer, data
clerks, enginecrs and technicians, and secretary, is needed to perform functions leading to research
objectives. (4) Facilities. Two mobilehome trailers are recommended to house personnel and
ground-based equipment. (72 pp.)

Obermayer, R.W., & Vreuis, ). Combat-read, crew performance measurement system: phase |
measurement requirements. AFHRL-TR-74-108(!1), AD-BOOS 518L. Wwilliams AFB, AZ: Flying
Training Division, Decembsr 1674, Project 1123, Contract F41609-71-C-0008, Manned Systems
Sciences, Inc. DDC. Reserrch for the improvement of combat<rew training, and the efficient
exccution of current training programs, are heavily dependent upon good sources of information
about trainee performance during and at the end of training. In an effort to improve training
performance information, this study is dirzcted to systematic definition of performance and
development of methods for measurement. The primary goal of this study is to provide usable
measurement tools for attacking problens related to combat-crew training.

The first phase of this program is devoted to the definition of requirements for information
based on data<collection surveys to six selected combat-crew training sites (A-7, B-52, C-130, C-141,
F4, F-106 weapon systems). (64 pp.)

Obermayer, R.W., & Vreuls, D. Combat-ready crew performance measurement system: phase I
measurement systein requirements. AFHRL-TR-74-108(111), AD-B0OS S19L. Williams AFB, AZ:
Flying Training Division, December 1974. Project 1123, Contract F41609-71-C-0008, Manned
Systeins Sciences, Inc. DDC. Research for the improvement of combat-crew training, and the
sufficient execution of current training programs, are heavily dependent upon pood sources of
information about trainee performance during and at the end of training. In an ctfort to improve
training performance information, this study is directed to (1) systematic definition of performance
and (2) development « f methods for measurement.

The current Phase 11 Report deals with the requircments for a measurement system to process
the measurement which has been dictated by the previous reports. The following topics are included
in this paper: (1) Research procedures to indicate the operation in which a measurement systemn is to
serve as a tool i achieving research goals: (2) Measurgment processing to investigate the nature of
data processing associated with trainimg research measurements (3) System criterig 1o guide design
tradeofts; (4) Prelintingry system analvses to establish measurement system requirenents which
follow rather directly from the system criteria. (30 pp.) '

Obermayer, R.W., & Vreuls, 1. Combat-ready crew performance measurement system: phase
HIA crew performance measurement, AFHRL-TR-74-10(1V), AD-BO0S 520L. Williams AFB, AZ:
Flying Training Division, December 1974, Project 1123, Contract F41609-71-C-0008, Manned
Systems Sciences, Inc, DDC. Rescarch for the improvement of combat-crew training, and the efticient
execution ol current training programs, aré heavily dependent upon pood sources of information
about trainee pertormance during and at the end of training, Inoan effort to improve training
performance information, this study is direeted to systematic defimtion ot performance and
development of methods for measurement.

In accordance with the imtisl detimtion of this stuwdy, emplhasis was placed on pilot
pertormance, but it was soon tecopnized that avoiding the performance contributions ob - other
crewmembers, and the interetion hetween crewmembers, had more serions consequences than

desited. To correet this problens, addinonal ks were andenshens i particutar, additional data
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collection visits were made. The onginal efforts included visits related to A-7,F-4 F-106,B-52,
C-141, C-130 combat-crew training units The current effort involved follow-up analyses on the
F-4E and C-141A to provide additional data on fighter and heavy-multiengine aircraft, (68 pp.)

Obermayer, RW., Vreuls, D., & Conway, E.J. Combat-ready crew performance Measurement
system: phase JIC design studies. AFHRL-TR-74-108(V1), AD-B005 S$21L. Williams AFB, AZ:
Flying Training Division, December 1974. Project 1123, Contract F41609-71-C-0008, Manned
Systems Sciences, Inc. DDC. The current Phase [1IC report deals with design studies to determine
desirable system features to meet the research needs documented in the earlier reports of this
sequence. Chapter I presents analyses of factors to be considered in training meaglrement system
design. Chapter HI indicates the nature of tradeoffs for each system criterion established in the Phase
I report. Recommendations based on these analyses are discussed in Chapter IV. (116 PpP.)

Obermayer, R.W., Muckler, F.A., Vreuls, D., & Conway, E.J. Combat-ready crew performance
measurement system: phase 111D specifications and implementation plan. AFHRL-TR-74-108(V1l),
AD-B00S 522L. Williams AFB, AZ: Flying Training Division, December 1974. Project 1123, Contract
F41609-71-C-0008, Manned System Sciences, Inc. DDC. The current and seventh report presents
specifications and an implementation plan for the performance measurement system recommended as
a result of this program. The following chapters relate to cach of the major subsystems (1. Data
Acquisition, H. Data Processing. 111, Personnel, and 1V, Fucilities) and to the steps recommended for
implementation (V. Implementation Pan). The Appendix presents example equipment of the types
included in this specincation. (132 Pp.) "

Tuttle, T.C., Gould R.B., & Hazel, J.T. Dimensions of job satisfaction: initial development of
the Air Force occupational attitude inventory. AFHRL-TR-75-1, AD-A014 796. Lackland AFB, TX:
Occupational and Manpower Research Division, June 1975. Project 7734. NTIS. This report
deseribes the initial development of the Air Foree Occupational Attitude Inventory. From a selective

aeview of studies that ascribed to a multi-faceted approach, several categories or content areas were

ientiticd, Anextensive item pool was prepared and  ~viewed by judges to provide information
regarding item-category agreement, item ambiguity, and 2 redundancy. The revised version of the
inventory consisted of 348 items distnbuted across 35 facets. An 8-point bi-polar rating scale without
aneutral point was developed for rating the items. Details regarding the final version of the inventory
hooklet, suitable for administration 1o girmen, are provided. The entire listing of 348 items and
desceriptions ot the 35 categories are included in the report for possible use of other researchers.
Subsequent actions and future uses of the Occupational Attitude Inventory are discussed. (36 pp.)

Abellera, J.W,. Mullins, CJ., & Eares, J.A. Value of personuel dassification information.,
AFHRL-TR-75-2, AD-AO1't 617. Lackland AFB, TX: Personnel Research Division, March 1975,
Project 7719, NTIS. This study outlines the development of 2 methodology for meaningfully
esthmating the value of classification information used by the Aii Foree to make selection/ussignnient
decisions which fead 1o the satisfaction of first-term enlisted  manpower requirements, The
methodology, called the optimal allocation strategy, is employed to solve a representative allocation
problem i a hypothetical enlistime nt year. This exercise serves to show how he value of available
mfonmation may be estimated when used in the most efficient mazner possible. Four conclusions are
drawn from the study: (1) the value of classification information currently available to the Air Foree
can- be estimated m tangible terms, (2) the vajue of even better dassification information which could
become available i the Fatige as aoresubt of specific research can be estimated in tangible terms, (3)
the mesnns for petting the most out of currently avaitable information exist, and (4) a varicty o
peronnel policies and prograne can be evaluated in terms of both real and realizable dollar pay of fs.
(31 ppo)
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Waag, W.L., Eddowes, E.E., Fuller, J.H,, Jr., & Fuller, RR. ASUPT automated objective’
performance measurement system. AFHRL-TR 75-3, AD-A014 799. Williams AFB, AZ: Flying
Training Division, March 1975. Project 1123. NTIS. To realize its full rescarch po'cntml a need exists
for the devclopment of an automated objective pilot performance evaluation system for use in the
Advanced Simulation in Undergraduate Pilot Training (ASUPT) facility. The present report
documents the approach taken for the development of performance measures and also presents data
collected from two preliminary evaluation studies. The results indicated that the objectively derived
measures: (1) correlate highly with instructor ratings, and (2) discriminate between pilots of different
experience levels. These findings are encouraging and demonstrate the potential of the present
approach for generating the needed automated objective pilot performance measurement system. (16
pp.)

King, A.T. Impact of computer-based instruction on attitudes of students and instructors: a
review., AFHRL-TR-754, AD-A014 797. Lowry AFB, CO: Technical Training Division, May 1975.
Project 1121. NTIS. This revicw examines the evidence which bears on the issue of whether contact
with computer-based instruction leads to feelings of *depersonalization” or **dehumanization.” The
approach is to document investigations which employ e larger construct of “attitudes’ toward
various modes of computer-based instruction which are found to be held by students and instructors
before, during, or after exposure to computer-based instruction. Evaluation of pertinent factors
which influence attitudes was made through an asses.ment of relevant literature and personal com-
munication with experts associated with various CAl and CM1 projects in the United States. (32 pp.)

Sulzen, R.H., & Thomas, D.L. The effects of adjunct instructional materials employed outside
the classroom on the performance of Air Force ROTC students. AFHRL-TR-75-5, AD-A015 749.
Wright-Patterson AFB, OH: Advanced Systems Division, July 1975. Project 1710. NTIS. This study
was designed to eveluate the effectiveness of adjunct instructional materials, when used under
unstructured conditions outside the classroom. Adjunct instructional materials are questions and
answers keyed to a text. The adjuncts for the study were -prepared for textbooks used with two Air
Force ROTC courses. Over 400 stncents at two umvcrsntlcs served as subjects. Four experiments were
conducted using s counterbatanced repeated measures design. Students used adjunct materials for
portions of the text and served as o control for other portions of the text. The results indicate that
adjunct materials promote leamning of materials directly covered by adjunct questious, but do not
contribute fo apphication of the material covered by adjunct questions. The use of adjunct instruc-
tional materials is recommended. Further research, especially concerning the effects of various ty pes
of questions, also is recommended. (36 pp.)

Cream, B.W.. & Woodruff, K.R. Functional integrated systems trainer: description and
evaluation, AFHRL-TR.75-6(1). Wright-Patterson AFB, OH: Advanced Systems Division, December
1975. Project 1LIR, Contract F33615-73-C4134, Systems Rescarch - Laboratorics, Inc. NTIS. In
response to o requeci from the Tactical Air Command, a set of four integrated trainers and an
operatorfinstructor console was developed and evaluated. The integrated trainers provide for the
tearning and practice of individual and crew coordination tusks of the four crew members of the
AC 30 “Gunship.” The crew members include the Forward Looking Infrared Scensor (FLIR)
operator, the Low Light Level TV (LLLTV) operator, the Black Crow Electronic Warfare operator
(BC/EWO), and the Fire Control Officer (FCG).

Four factors were especiatly emphiasized in the development of the set of four trainers. One was-
1o base the entire desipn on a detailed task analysis of the precise duties of each crew member, The
second was to mve special attention to tashs requiring, crew coordination. The third was to provide
only the minimum degree of functional simutation to support effective transfer to performnce nnder
operational conditions. The final factor was to develop the deviee at the Jowest possible cost.
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The trainers were installed, evaluated and used for further operational training at the 41514
Special Uperations Training Squadron, Hurlburt Field, Florida. Both trainees and insr:uern o
commented very favorably on the trainers. Experimental data indicate that trainees who u-ed thie
devices achicved a higher level of performance during realistic airborme operations much earh- : than
did trainees who did not use the Jevice. '

1
The total program was conducted in a manner to facilitate further atilization of the technolopy
being used in the pregram. This aspect of the program was successful,

Cream, B.W,, & Lambertson, D.C. Functional integrated systems trainer: technical design and
operation. AFHRL-TR-75-6(11), AD-A0GI5 835. Wright-Patterson AFB, OH: Advanced Systems
Division, June 1975. Project ILIR, Contract F33615-73-C-4134, Systems Research Laboratories, Inc.
NTIS. A functional integrated svstens trainer was designed and constructed for training four
members of the Gunship AC-130E/H crew in their individual and crew coordination tasks. The design
was based on the behavioral task analysis conducted by the Tactical Air Cominand (TAC)
instructional  systems development team and further refined by Air Force Humun Resources
Laboratory. The trainer is installed and currently being used by TAC. An extensive evaluation was
conducted which focused on the actual training value of the device. The findings showed that it
provided etfective training, validated the design: concepts/techniques, and the cost effectiveness of
functional, low cost part task trainers. 1t also provided significant additionat information pertaining
to the design and utilization of such devices and_ their applications to other systems. This report
provides a detailed description of the construction and operation of the Uevice. (60 pp.)

Wiley, L.N. Familiarity with subordinates’ jobs: immediate versus secondary supervisors.
AFHRL-TR-75-7, AD-AO1S 758. Lackland AFB, TX: Occupational and Manpower Research
Division, June 1975. Project 7734, NTIS. A test was made of the hypothesis that only immediate
supervisors know cnough about their subordinates’ job uctivities to render job performance ratings.
Pairs of supervisors who rated the quality of performance of Supply airmen had identified themselves
as immediate supervisors and other-than-immediate supervisors. These pairs, working independently,
rated the same airmen onhow 5, they performed individual tasks. Eacly supervisor was asked to rate
cach task that he was sure the subordinate did, but he was not told which tasks the suborainate had
ientitied. The.selections of tas’ s were tallied apainst the responses made by the incumbents on the
same tmventory. Ancincumbent’s oo ponses were relative time spent ratings. Tasks were classified by a
scale of pereent time spent, and 1wo supervisory levels were compared i!l terms of percentage of
tallies ("agreements™) with the incumbents, The tallics were preater for tasks on which the ainmen
spentanore time, bat there was s - tectable difference between imimediate and other supervisors., 1
wits concladed that in the hven iy Manapement, DAFSC 645X0, and Matericl Facilities, DAISC
V7RO, career Ladders, at least, it was possible 1o obtain other supervisors who were @ Guniliar wich
therr subordmates’ jobs as “immediar supervisors. (22 pp.)

Eddowe | E. 7 & Kine, ~ o Self-perceived problems of student pilots eliminated from under.
gradhute pilor - aining, £ P 75K, AD-A0L6 417, Williams AF B, AZ: Flying ‘Training Division,
July 1975, Project 12 . W 11S T his report deseribes how students eliminated from underpradiate
prlot trainmy (U770 perceved the eneamstnees leading 1o their elimination. The objectives ol the

stady were nereaand undesstandine of tactons, associated with UPT attrition and delineation of prijoe

Areas o traming recachs Peronal mteviews with 117 eliminees provided information on the
sbanties ana ditferences anong b cateparies ol atbition: Selt-anitiated elimination (S11-),
rintestion ofapprchensaon (MOA ). v, deticieney (D), medieal deficiency (MDY and acadenic -
detiieney (ACAD), Wile negor problens areas were identitied elated 1o leaming ow to Land the
Arvcralt nd wath Sndent mstractor pitot interactons, mabilbity 10 aequire prlot kil s not g
gttt baes tor ehimination Trons UFFE o e othey catepones ol chirination, such as SH gl
MOA Dot ab wehiche e aeocsted with o vinet of pevebolomcal attnbotes Iowan coneluded i
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climinees’ perceptions of training problem areas can provide useful information for training program
management and can suggest areas for training research. (28 pp.)

Askren, W.B., & Korkan, K.D. Design option decision tree: a method for systematic analysis of
design problems and integration of human factors data. AFHRL-TR-75-9, AD-A016 418.
Wright-Patterson AFB, GH: Advanced Systems Division, July 1975. Project 1124. NTIS. A graphicul
formut termed the Design Option Decision Tree (DODT) is described. Th= DODT displays the various
design options avaiiable at each decision point in the design process. Several examples of DODTs for
aircraft design problems are illustrated. The procedures for developing a DGOT are described. A
proposed method for use of the DODT to resolve a design problem is presented. This method includes
evalusting the design options in the Tree for impact on the system, and tracing paths through the
Tree as dictated by specific design goals. The use of human factors data as one of the evaluation
parameters is described. The paper concludes with a discussion of other uses of a DODT. (22 pp.)

Wood, M.T., Hake!, M.D., DelGaizo, E.R., & Klimoski, R.J. Identification and analysis of social
incentives in Air Force technical training. AFHRL-TR-75-10, AD-A017 871. Lowry AFB, CO:
Technical Training Division, October 1975. Project 1121, Contract F41609-72-C-0044, Ohio State
University. NTIS. This report describes the procedures followed in identifying and analyzing social
incentives which might be used in Air Force technical training. Questionnaire tzchniques were used to
scale potential incentives for attractivencess, feasibility and other characteristics. Personal motives,
background variables, and leadership climate factors were found to be reiated to attractiveness
ratings. Six social incentives from the original list were redesignated as social behaviors which shoukd
be encouraged in training environments < ¢nhance performance. On the basis of. the questionnaire
and administrative assessments of feusibility data, 18 additional inceatives (both social and
non-social) were proposed for use in a field experimental situation. (142 pp.)

‘Hakel, M.D., Klimosky, RJ., & Wood, MT. Management of. social incentives in Air Force
tecimical training: a field experiment, AFHRL-TR-75-11, AD-A016 727. Lowry AFB, CO: Technical
Training Division, September 1975, Project 1121, Contract F41609-72-C-0044, The Ohio State
University, Research Foundation. NTIS. This report presents the rationale, design, and results of a
field experiment which explored the use of social incentives in Air Foree technical “training. FFow
expetiniental treatments of varying complexity were introduced sequentially into a resident training
avionies course. These treatments attenpted to increase the incidence of student leadership behaviors
on the assumption that social interaction would be seinforcng and lead to improved performance.
Dependent vaniables inclnded block exam scores, time to complete blocks, and student attitudes.
Results showed that none of the experimental systems had an appreciable effect on performance. One
systenn, however, did ave asignificant positive effeet on student attitudes toward fellow trainees.
Various altemative explanations are proposed along with supgestions for futuse rescarch. (184 pp.)

Lebkisher, 1LE. Annotated  bibliography  of the  Advanced  Systems  Division  reports
(1973 1974). AFHREZTR-75-12 AD-AOL6 419, Wright-Patterson AFB, OH: Advanced Systems
Division, August 1975, Project 1710, NTIS, This bibliopraphy presents an unclassificd, unlimited,
annotated bibhopraphy of technical reports and other publications on research conducted by the
Advanced Systene Dvision, A Foree Tluman Resourees Laboratary (AFHRE). The cited refeiences
cover the pedod Maeh 1973 throngh December 19740 Ao included are references of repotts
poblished prior to Masel 1973 which were approved for public selease during this period. e pornt
supplesents Annotated  Bibliopraphy ot the Advanced Systemrs Division: Reports (1950 197.0),
AFTIRT- TR, Mach 19730 AD 700 1 14,

4

Phe reporty histed in this annotated bibliopraphy are not obtainable fron the Aiv Foree Hnnan
Resources Daboratory, Fseept for gomng! avhcles, microtiche and reproduced paper copres niy be
prcelied T e Nanonal Techneal Tnformation Service (NHS), Spningtield, Vigpama 2oL
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Wher ceports are ordered from either DDC or NTIS, use the accession number which appears at
the end of the bibliographic 1 ierence. Some recent reports are included which had nst been assigned
accession numbers prior to publication of tlus bibliography. To obtain copies of reports without DDC
accession numbers, you must fumish the names of authors, titles, rcport numbers, and dates to DDC
or NTIS. (42 pp)

McGuirk, F.D., Pieper, W.J., & Miller, G.G. Operational tryout of a general purpose simulator.
AFHRL-TR-75-13, AD-A014 794. Lowry AFB, CO: Technical Training Division, May 1975. Project
HI21, Contract F41609-73.C-0029, Applied Science Associates. Inc. NTIS. The operational
effectivencss of a general purpose simuiator (GPS) was evaluated in a technical training course. GP'S,
in this context, refers to a computer based, programmable device that can be rather easily modified
with varying levels of fidelity. A simulation mode! was designed for use in instrecting students in
checkout and troubleshooting procecures for a sophisticated aircraft radar system. Lvajuation results
clearly showed that the simutator was an effective training device: (a) training was at least as adequate
as training received on an actual equipment trainer (AET) used in the course, (b) the simulator was
much less expensive and more reliable than the AET, and (¢) the simulator had the addijtional
capability of training troubleshooting tasks. (52 pp.)

Pieper, WJ.. & Benson, P.G. Simulation design manual for the ECJdl ¢imulator.
AFHRL-TR-75-14, AD-A014 /98, Lowry AFB, CO: Technical Training Division, May 1975 Project
1121, Contract F41609-73-C-0027%, Applied Science Associates, Inc. NTIS. This report can be used as
an aid for developing simulation madels (faceplate, slide disc visuals, and programs) for the EC-11
programmable simulator Guidance is provided for the design of the basic instructional program,
including - collection and orgainization of materialsfinformation used to develop the models,
Explanations are also provided ior obtaining panel design data, developing program information, ans
developing program logic expiessions. (50 pp.)

Earles, J.A., Mullins, C.J., Abellcra, JW.. & Michelson, A.E. Drug use data base.
AFHRL-TR-75-15, AD-AO017 169. Lackland AFB, TX: Persounel Research Division, July 1975,
Project 7719. NTIS. A data base of various drng use variables has been ereated on  broad sample of
F3,452 Air Foice service men, officers as well as enlisted men. While lack of resources prevents
detailed analysis of information in the data basc, certain trends are evident, Alcohol is consumed by
most Air Foree personnel, but current use of illicit drugs is confined to a small percentage. in
addition, users of illicit drugs are predominately in the first term enlisted ranks. Finally, more than
one-third of the users of illicit drugs claim they usially buy their drugs on Air Foree bases. (14 PP

Weeks, J.L., & Mullins, CJ. Prediction of drug abuse by the social faci:rs questionnaire,
AFHRE-TR-75-16, AD-A017 170. Lackland AFB, TX: Peroi:cl Research Dw'jion, July 1975,
Project 7719. NTIS, Two measures, the lawlessness and permissiveness scores, yivw 2d by a locally
developed experimental psychological test were investigated to determine if' they acded significantly
to the prediction of seven drng abuse criteria when combined with available dumographic and
aptitide variables. The results indicate (hat both wores add sipmficant predictive vonanee 1 the
background variables and appest to have comsiderable success in diseriminating between ik ahaers
and nonabusers. (18 pp.)

Mley, WE., & Besberich, G, An analysis  of  AFROTC  deta iy CERARTRS
AFHKETR-75-18, AD-AO0L7 797, Lackland AFB, TX: Personnel Research ivisior e, W
Project 7719, NTIS. This report is one of 4 serics deseriting: (ay the development o enedr, v
criteria for AFROTC detachments, and () ehtionships between the witeria and va,
covitonmental and progran chagacternistics. Normative daty are prented foo selected et
(enrollment, production and toit costs) for each school year between 1966 and 1974, Mahiy
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regression techniques were used to determine the extent 1o which criterion performance was
attributable to characteristics of the host college and characteristics of the program. Predictive
stability was examined across both institutions and time. Implications of the findings for evaiuating
both current detachments and potential host sites were discussed. {24 pp.)

A

Brown, J.E., & Rust, S.K. Undergraduate pilbt ¢raining  task  frequency study.
AFHRL-TR-75-19, AD-A017 472. Williams AFB, AZ: Flying Training Division, August 1975. Project
1123. NTIS. The objectives of this project were to determine the numbier of training task repetitions
required for 3 UPT student to become proficient in each UPT task, and to determine the total
number of task repetitions that UPT stuclents receive for each mancuver in T-37 and T-38 training.
This report describes the results of two studies. Study 1 shows the development of data collection
procedures which could be used in an operational UPT program and the initial ~ppEcation of these
procedures at Williams AIFB, Ar.-ona. Study Il describes the operational implementation of improved
data collection procedures at Craig AFB, Alabama, Computer programs were used to analyze the data
to provide the foltowing descriptive statistics for each task in a specified training phase: mean,
standard deviations, medians, miodes, and ranges (maximum and minimum values). The results should
he useful to the Air Training Command for UPT syltabus development. (60 pp.)

Kirby, P.J.. Gardner, EIM., & McXnight, L.R. Design of a computer-controlled, andom-access
slide projector interface. AFHRL-TR-75-20, AD-A016 726. Lowry AFB, CO: Technical Training
Division, August 1975, Project 1121. NTIS. The Technical Training Division of the Air Foree Human
Resources Laboratory has a research and development mission to improve Air Foree training through
the application of instructionat and computer technology in the administration and management of
individualized instruction. Within this new pedagogic environment, a computer-controlled
randomi-aceess image projection capability is desired. This is a report on the successful design,
development, test and evaluation of an clectronic hardwaie deviee interfacing a commerciatly
availuble slide projector with a plasma panel computer terminal, The interface device allows an
instructional computer program to select slides for viewing hased uponthe lesson/student situation
paranieters of the instructional strategy employed, (24 pp.)

Beusse, W.E. Factors related to the incidence of disciplinary actions amang enlisted persannel.
AFHRL-TR.7S-21, Alexandria, VA: Manpower and Personnel Systems Division, April 1975, Project
4499. NT1S. The purpose of the study was to examine the disciplinary rates of various subgroups of
the cnlisted population and the attitudes or officers and enlisted personnel towards the military
justice systent. A fairly clear picture cmerped of the serviceman who is prone, toenconmter
disciplinary problems. Such an individuval is likely to he young, in his first term, fow ranking, single,
relatively uneducated, and serving in a relatively low skitled mititary occupation. The ticred severity
of the military justice system appeared to be working satisfuctorily, In general. a great deal of
onfamilearity with the military justice system was found among, both officers and enlisted personnet.
Officers were tound to judpe disciplinary actions as reasonable and fair while enlisted personnel were
miore likely to see them as being too strict, (18 pp.)

Mayo, C.C., Nance, DM, & Shigekawa, L. Evaluation of the job inventory approach in
amalyzing USAFE officer utilization fields, AFHRL-TR-75-22, Al)-A014 800. Lackland AFDB, TX:
Occupational  and  Manpower  Research  Division,  June 1975, Project 7734,  Contract
F41609-72.0.0040, Lifson, Wilson, Ferguson gnd Winick, Inc. NTIS. ‘The purpose of the study was to
evalumte and :lll])l}l"VL‘ the job inventoiy method of job anaysis as applied to officer positions, Seven
atilization tields were analyzed and inventories were constructed for another three fields, The basic
tindimg was that the inventory method can be used operationally in the analysis oi officer jobs it job
analysts nse specilic approaches to task staterent construction and if more frontend rescareh than is
nsually needed for girman job inventories is performed prior to the finstization of ajob invenitory . No
e tormubie for the construction of task statements exist, however, atter heavy frontend work,
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the job analyst will obtain enough information to cnable him to resolve the issues of task specificity
and breadth of coverage for cach utilization field on an individual basis. (86 pp.)

Stacy. W.J., & Hazel, J.T. A method of determining desirable task experiences for first-line
supervisors. AFIIRL-TR-75-23, AD-A017 471. Lackland AFB, TX: Occupational and Manpower
Research Division, August 1975. Project 7734. NTIS. Aceounting and finance supervisors rated
Journey man-evel tasks on the importance of a supervisor knowing how to perform those tasks for
being a sutisfactory supervisor. There were 254 desirable journeyman-level tasks identificd in tie
study. Job analyses of career work experiences for 1,261 accounting and finance supervisors indicated
that many supervisors liad limited career experience in the desizable journeyman-level tasks. Further,
many of the supervisors had spent most of their career time within very few of eight accounting und
finance work areas. This study indicates the present accounting and finance work management unit
may be too broad for the required work activities. Interviews with accounting and finance personncl
supported the findings of this study with regard to the problem of supervisory work experience.
Separation of the Accounting (671X 1) and Disburseinent (671 X3) carcer ladders through the 7-skill
levebappeared preferable. (24 pp)) '

Maonrae, E.G. Environmental data base development process for the ASUPT CIG system,
AFHRL-TR-75.24, AD-A017 845. Williams AFB, AZ: Flying Training Division, August 1975. Project
1192, Coniract IF33615-72-C-1717, General Electric Company. NTIS. This report was prepared under
the assumption that the reader hay o general understanding of the Advanced Simulator for
Undergraduate Pilot Training (ASUPT) Computer mage Generation (CIG) System, at least to the
fevel of that presented in the technical report, Advanced Simulation in Undergraduate Pilot Teaining
(ASUIT) Facility Utilization Plan. AFHRE-TR.7443, June 1974,

Modeling for C1G may be thought of asa new ait form in which the features to be modeled are
approxinmated by sets of stiaight line segments forming planar faces to which a shade of gray is
assigmed. Basically the data base is structwed in the sequence edge. face, object, modet, and
civiromment, cacle item composed ot aset of the items innnediately preceding it in the sequence,
Mhe detailed definition of cachitems transrerred front the coding forms prepared by the modeler to
computer anput cards, These cards serve as 1he computer souree input. ‘the otfline software
aleorthms pertorme validation cheeks on this inpat. Lo nessages are related through the telety pe
and e prnter. Valid datis stored s lihraries of objects models and environment., on magnetic

tapes, and the appropriste cuvitonment s restored on dise by o media conversion from tape to disc.
(OG5 ppL)

Pina, M. Training fine simmdator (enhanced version) revised user’s manual, AFHRL-TR-75.25,
AD-AOIS 754, Lackland AFB, TX: Occupational and Maupower Researeh Division, June 1975,
Project 2077, NTIS. The taimng hne sinmbator (118) was reproprammed to run on the AFiIRY.
UNIVAC 1105, This revised oser™s nuamual partially docunients this ¢ffort by providing an updated
mamal tor prospective wsers of T1S,

The tammng Tine snmbator was desipned as o manaperial md tor mvestigating and evaluating the
vatiows and - diverse poliey miteractions swhich imipact on b militiry  tranning and entry-level
techimeal tramny conrses, This user's mannal provides user-oriented docnmentation in sufficient
detal to pive the prospective wer o complete prasp ol the conaepts and Topic underlying the niodel,
Hhe mannal s dividod mio thiee clupters: (1) descnption of system functions, (2) description of
syetera todulesand €3 vaernstouenions, (180 pp)

datheny, WG Grayve TH., & Waters, B.K, AFHRL/FT capabilities in undergradnate pilot
training simulation research; execntive summary, AFHRL-TR-75-2601), AD-AOL7 16K, Williams AFB,
AZ T lving Training Division, Aupust 1975, I’rt)j(‘-(-l 123, Contract F41609-734°-003K, Life Sciences,

e NTIS . Thes report presents an executive summnary of a contractial effort by Life Sciences, Ine. It
P4 s
b
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describes: (1) the research capabilities of AFHRI/FT, with particular emphasis upon the advanced
simulator for undergraduate pilot training (ASUPT), (2) results of a prioritization of potential flying
rescarch issues by a panel of experts, (3) contractor recommendations for inriial AFHRL/FT

experimental mvcstlg,auons and (4) the AFHRL/FT facility utilization program for calendar year
1975,

The concept of “performance cquivalence™ between simulator and aircraft is presented along
with a description of suggested studies designed to validate the concept. Utilization of automated
performance measures on both system outputs and pilot control inputs forms an essential element of
the model. (32 pp)

v

Matheny, W.G. Training research programn and plans: advanced simulation in undergraduate
pilot training. AFHRL-TR-75-26(I1), AD-A016 486. Williams AFB, AZ: Flying Training Division,
June 1975. Project 1123, Contract F41609-73-C-0038, Life Sciences, Inc. NTIS. In this study, a
survey was made among experts in pilot training to determine the iniportant truiniﬁg research
problems to be undertaken in order to increase training ef{fectiveness in beginning pilot training. The
bnghest priority problems were examined in the light of the research equipment capabilities of the Air
Foree Human Resources Laboratory, Flying Training Division, and administrative copstraints. The
initial experiments in the area of training methodology and training simulator requirements are
recommended and outlined. The performance eguivalence approach to research in these areas is
deseribed,

Studies are supgested designed to evaluate the concept and its use in training rescarch. (102 pp.)

Waters, B.K. Empirical investigation of the stradaptive testing model for the measurement of
human ability. AFHRL-TR-75-27, AD-AOI% «.il. Williams AFB, AZ: Flying Training Division,
October 1975, Project 1121, NTIS. This study cmpiricatly investigated the validity und atility of the
stratified adaptive computerized testing model (stradaptive) developed by Weiss (1973). The model
presents g tailored testing strategy based upon Binet 1Q measurement theory and Lord’s (1972)
modern test theory., F

Nationally normed School and College Ability Test Verbal analogy items (SCAT-V) were used
to construet an item pool, lem difficulty and discrimination indices were rescaled 1o normal ogive
patmneters on 24 items,

One handred and thiee freshmen volunteers at Florida State University were randomly assigned
to stradaptive or conventional test groups, Both groups were tested via cathode-ray-tube (CRT)
terminals coupled 1o a Control Data Corporation 6500 computer.

The conventional subjects took o SCAT-V test essentially as published, while the stradaptive
proup took individually taitored«ests drawn from the smue item pool,

Results showed signiticantly higher reliability for the stradaptive group, and equivalent validity
dices between stradaptive and conventional groups. Both KR-20 and parablel-forms reliubilities were
computed for the stradaptive group,

Tlinee stradaptive testing strategies averaped 19,2, 26,5 and 31.5 items per subject as compared
with 48,4 items per conventional subject. A S0 redietion from conventional test fength produced
anequal precision of measurement for stradaptive subjects,

[tem latency comparisons showed the stradaptive group required significantly longer per item
(abont 1T17) than conventional group members, The author recommended tha time rather than
ntanber of items be used in future adaptive research as a dependent variable,

Ensthier mvestipation of the stradaptive model was recommended with comparisons between
vatiable and tixed test termination rules. (70 pp.)
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Shriver, E.L., & Foley, J.P.; Jr. Job perfob%ance aids for UH-1H helicopter: controlled field
tryout and evaluation. AFHRL- TR 75-28(1), AD—BOO6 595L. Wright-Patterson AFB, OH: Advanced
Systems Division, June 1975. Projects 1127, and 1710, Contracts F33615-71-C-1638 and
F33615-70-C-1550, URS/Matrix Research Company%gDC. Three types of Job Performance Aids
(JPA) were developed for the UH-111 helicopter: (1) Fully Proceduralized Job Performance Aids
(FPJPA) for nou-troubleshooting tasks (sometimes talled Job Guide Manuals), (2) FPIPA for
troubleshooting tasks (sometimes called Fully Proceduralized Troubleshooting Aids — FPTSA), and
(3) partially proceduralized JPA for troubleshooting based on Maintenance Dependency Charts
(MDC). The effectiveness of these JPA were evaluated against the convendonal Technical Manuals
(TM) normully used to support maintenance. Eleven job task performanze tests weie administered to
54 expericnced, apprentice, and novice (no training or experience) USAF helicopter technicians and
36 experienced and apprentice Vietnamese Air Force helicopter mechanics. Each subject performed
checkout; align and adjust: remove and replace. and service tasks, Half of these non- troubleshooting
tasks were performed using FPIPA (Job guide Manuals) and half using the TM. Each subject
performed one troubleshooting task using the FPYPA, another task using the MDC and a thid task
using the TM. Preliminary adminstration of the performance tests revealed that the FPIPA (tor both
nnnlmublt,sh()ulml, and troubleshooting tasks) contained too many errors to permit successful
completion of the tasks. To make the evaluation possible, the technical errors were corrected . I arly
admnistrations of these revised aids to the USAF subjects revealed that their use did not result in the
desired fevel of performance. Therefore, two additional revisions were made, The revisions wére based
on a reanalysis of the tasks, The number of American subjects who performed the tasks using cach
revision was too small for a statistical analysis, However, us cach new revision was implemented,
noticeable improvement in performance was made. Vietnamese subjects used the second revision
only. The tests revealed that they were able to perform the tasks successfully using the FPJPA, Six
additional FPJPA for non-troubleshooting tasks were evaluated in Vietnam, indicating the same
pattern of technical errors. Several tasks were repeated 10 times by the same subjects using the
FPIPA indicating that FPIPA improves the performance of novice and apprentice subjects and
quickly overcomes difterences in initial experience levels. The results of the evaluation emphasize the
importance of condueting a thorough behavioral anatysis of identified tasks followed by hands on

validation/verification in the development of JPA. A description of this type of analysis is given in
AFHRI-TR-75-38, (108 pp.)

Foley, J.P,, Jr. Job performance aids for UH-TH helicopter: typical fully proceduratized aids for
non-troubleshooting  tusks. AFHRL-TR.75- 28(11), AD-B006 S$96L. Wright-Patterson AFB, Oll:
Advanced Systems Division, June 1975. Project 1710, DDC. As part of the Vietramization program.
three types of job performance aids (JPA) were developed for the UH-111 helicopter: (1) fully
proceduralized job performance aids (FPIPAY for non-troubleshooting tasks (sometimes called job
guide manuals), (2) FPIPA for troubleshooting tesks (sometimes called fully proceduralized
troubleshooting aids — FPTSA), (3) partially proceduralized JPA based on main tenance dependency
charts (MDC). The effectiveness of these JPA were evaluated against the conventional technical
manuals (FM) normally used to support niintenance. The results of this evahmtion are reported-in
Yolume 1. As part of this evaluation, cleven job task performance tests were administered. Light of
the” cleven tasks tested were of the non-troubleshooting varicty and three tasks were of the
troubleshooting vanety. A large part of Volume 1is coneerned with 2 discussion of the FPIPA for
these eleven tasks. In order to make these discussions more meaningiul for the readers of Volume |,
the FPIPA for these eleven tasks are being made available in Volumes 1 and 111 Volume 1 contains
the FPIPA for the eight nen-troubleshooting tusks: Volume Hl, the FPIPA for the three
troubleshroating tasks. These FRIPA Volnmes also provide a DDC source of typicul's:unplcs of FPIPA
m a two-kinguage format, (276 pp.) -

L O 1)
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17 o P N Job performance aids for UH T helicopter: typical fully proceduralized aids tor
troublesh « tng tashe. AFHRL-TRO7828(HE), AD-BOO6 6271, Wright-Patterson AFB, OH: Advanced
Syvatems Division, Jote 1975, Project 1710 DDC. As poaet of the Vietnamization program, three types

ccitormancs ads OPA)Y were developed tor the UHTH helicopter: (D) tully proceduratized job
it e W CETIT A tor nonstroubleshooting tee s Goomenmies called job guide manuals), (2)
FPIA o tonbleshiootmy task . (sometines called talls proceduralized  troubleshooting mds
CEESYY Y panadhy procedunalized IPA based on manntenanee dependeney charts (MDC). The
Scrnveness of these JPA were evaluated acamst the o oventional techmeal manuals (TM) normally
Ce e oot mantenanee. The results o this Gataation e epotted in Volume 1o As part of this
i teven b task pertormanee tests were adiministered. bight ot the eleven tasks tested were
oo teableshaootoe vanety and toee tisks were of the troubleshooting vanety. A lurge part of
Voo b cencerned wath s discussion ot the FPIPA tor those eleven tasks, Inorder to make these
S meantnetal tor the eaders of Volume 1, the FPIPA for these eleven tashs are being
codalle e Volumes 1oand U0 Volume 11 contains the FPIPA for the eight
v hootimye tshess Volume HEL the FPIPA tor the three troubleshoceting tasks, These FPIPA
Voo provide o DPC source of ty pueat samples of FPIPA in a two-language tormat. (378 pp.)

170 Potter. N R Korkan, K.D., & Dieterdy, D.L. Developmend, application, and evaluation of a
proccdure tor quantification of - techaological  change  impact  on human  resources.
VEHRE TR-7S229(D, AD-AO14 332, Wright-Patterson AFB, Ot Advanced Systems Division, June
197S Project 7907, Contract F33615-74.C4019, Systems Researchi Laboratorice, Inc. NTIS. A

Cootsed study ettort was conducted 1o Tead o the development of methods 1 determining the

arents and measunng the eftects of advanaes 19 technology on hamman resources in Air Foree
seranstemss Atust phase of the etfort involved the conduet of an analvsis of the literature to
< the status of torecasting and assessing technology and of techniques tor predicting the impact

Chev on o resourees paraineters (AFHRL-TR-74.71). The second phase involved the

oo ot Deven Option Deciston Trees (DODTY tor two areas of Air Foree svstems

by Diotad Awionies Intormation System (DALS) and Remotely Pitoted Vehicle Systems

RNV The third phase aalled tor the development of unique methods or synthesis of existing

coctirpaes toorosultm a new method for measuring the etfects of technology on Air-Foree human
cerces e toarth phase mvolved applic awon of the method developed under phase three. The
vt and st phase entaded making an evalnation b - usefulness of the method to system designers
Dpbannens A method integrating the DODT - - maditication of the method of summated
2vee was Adeveloped o arve at o quantitic t human resource eftects of technological
1o natonss This procedure was applicd (AFHRL-TR 2-33) to the DODT to provide the source data
St ovaduation ot the deve ped e thod. The DODTs Yor DAIS aie presented m Volume H ot this
rooestand the DODIS tor RPY gre presented in Volume THL (48 ppl)

4" Potter, N.R., Korkan, K.D., & Dietedy, D.L. DX ..al avionics information system design option
deason tree SFHRL-TR-78:29¢1), AD-AOI4 333, Wi "1 Patterson AFB, OH: Advanced S_\'slt:ﬂls
Divesicw, June 1975 Project 7907, Contract F33615-7 1= 119, Systems Research Laboratories, Inc,
NTES. A muadtioheed stady effort was conducted « 1o the development of methods for

Cocrnumnye the components and measanme the ettects of advancees in technology on human resourees
Are oo weapon svatens. A st phase ot the eftort involved e condiet of an analysis ot the
et booreviess the status of torecas ting and assessing technology and  wechniques for predicting

coact o technalogy o huran resource parameters (AFHRLE-TR.74-71). The second phase
vohved the deselopment of Design Cotion Deasion Trees (DODT) foi two areas of Air Foree
s Chinoloey (iatal Aviomes Intormation System and Remotely Piloted Vehicle S stem).

Ui phuse called tor tue dev Topment of unigue methods or synthesis of existing techniques to
: woeehed vy e anne the effects of technology on Air Force human resourees The
chora e deed apphication ot the method developed under phase three. The tth and Lt
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phase” entailed nukmy - cvaluanion of the usetulness of the method 1o system designers and
planners. A wethod ntegrating the DODT with o moditication of the method of summated ratings
was developed to armve at a quantification of human resource effects of technofogical innovations,
Phus procedure was apphed to the Digital Avionies Information System DODT to provide the source
data tor the evaation ot thie developed methad. The DODS for the DAIS are presented in this
volume, (40 ppo

Potter, N.R.. Korkan. K.D., & Dicterly, D.L. Remotely pitoted vehicles design option decision
trees. AFHRL-TR-75-29(111), AD-AQIR 152, Wright-Pattemon AFB. OH: Advanced Systems Division,
June 1975, Project 7907, Contract F33615-74-C-4019, Svstems Research Laboratories, Inc. NTIS. A

mult cHort was conducted 1o tead to the development of thethods for determining the
N nsunng the etfects of advances in technology on hunan resources in Al Foree
\ fust phase of the effort involved the conduct of an analysis of the literature to
i torecasting and assessing technology and of techniques for predicting the impaet
o s fmen resource parameters (AFHRUTR-74.71) The second phiase mvolved the

devetorcnior Desige Option Decision Trees (DODT) for two areas ol Air Foree systems technology
thintal Avionies Intormgtion System and Remotely Piloted Vehicle Systemis). The third phase called
tor the development ot unique metho. s or synthesis of existing techniques to result in a new method
for measinny the eflects of technology on Air Foree lman resources, The tourth phase involved
application of the miethod devetoped under phase three, The fifth and last phase entailed mah  an
evatuation of the usetuln: s of the method to system desivners and planners,

A method mtegratasy the DODT with a modification of the method of sumnated ratings wis
devefoped toarrive ai 1 yantitication of human resource etfects of technological innovations. This
proceduce was applied 1 the Digital Avionics Tntormation System DODT to provide source data {or
the evahiation of the devetoped method. The DODTs developed for the RPV svstent are presented in
this volume. (34 pp.)

Guinn, N., Johnson, A.L., & Kantor, J.E. Screening for adaptability to military service.
AFHRL-TR-75-30, AD-AO14 790. Lackland AFB, TX: Peronnel Research Division, May 1975,
Project 7719. NTIS. A sample of 15,252 basic airmen was administered the history opinion inventory
(HOND during busie nulitary training. The service careers of these subjects were monitored for twa
yeans inorder to assess the ability of the HOL to prediet the criterion of infout of service. An g priori
adaptation index developed trom HOIL itenss correctly identified as high risk 23 percent of those
subjects discharged trom service dnrng the two vear period, while incorrectdy labeling as high risk
snby 6 pereent of those subjects still in service after two vears. The possibility of inereasing the
sveuracy of prediction by utilizing hiograplic/demographic data and the operational usetulness ot the

A

HOT is discussed. (32 p)

Hasel, LT & Carpentar, J.B. Procedure for determining grades of officer positions,
AFHRL-TR-7S-31, AD-AO15 755, Lacklmd AFB, TX: Occupational and Manpower Research
Division. July 1975 Project 7734. NTIS. This report deseribes a procedure for determining
appropuate grades tor ofidcer jobs, The metnod involves application of a nine-vanable cquation tor
computing e composite scote and use of @ conversion table for transtating this score into a specific
erade devell dicutenant through colonel, An explanaiion and illustration of the seven steps in the
micthod are provided as tollows:

(1) preparation and review of 1 job description., {2) obtaiiing five factor ratings, (3) obtaining
stade ratmgs, () denvation of organization level variable values, (5) derivation of SUPCIVINOT'S
tudred-rade value, (6} computation of an integer-weighted campasite score, and {(7) conversion of

the compesite seare 1o an equivalent otticer srade. (26 AN
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Phalen, W.J. Comprehensive occupational data analysis programs (CODAP): ordering ot
hicrarchically grouped case data (KPATH) and print KPATH (PRKPTI) programs. AFHRL-TR-
75-32. AD-A016 724. Lackland AFB, TX: Occupational and Manpower Research Division, Aagust
1975. Project 7734, NTIS. This is one iz o series of reports written to acquaint occupational anatvsts,
occup;mnn;il research personnel, an. eronae! managers with the functions and utilities of a set of
Comprehensive Coeupational Data . Programs (CODAP). This technical report describes and
aives examiples of applications of the orecring of Hierarchically Grouped Case Data (KPATH) and
Print KPATIHPRKPT:) progeams, These programs greatly facilitate the identification of background
vatiables having simitar values for all or most cases in any hierarchical group. Because of the highly
technical nature of this report, it will be of interest only to readers who have a need to understand
how the CODAP KPP TH and PRKPTH programs function. (30 pp.)

Potter, N.R.. Korkan, K.1)., & Dieterdy, D.L. A procedure for quantification of technologieal
changes on human resources. AFHRL-TR-75-33, AD-A014 335, Wright-Patteson AFB, OH:
Advanaad  Systems Division, June 1975, Project 7907, Contract F33615.74-C4019, Systems
Research  Laboretees, {ne. NTIS. A long standing research objective of the human factors
psychologist has been the capability to predict the human resource requirements of new equipment.
An even more intriguing moblem is the prediction of human resource requirements baoved on the
mtroduction ot a new technology, The purpose of this study was to tocate and app s existing
method. or o deve’ poa new procedure for quantifying the etftects of incoming technology. A
fivesstep approach was taken in an attempt to achieve the rescarch eoal, These steps included search
and critical analysis of the recent literetuse 1o review the stats of forecasting and assessing
technology, and of technigues tfor predicting the impact of technogy on human resources:
development of Design Option Decision Trees (DODT) deseribing two AP - Foree systems: synthesis off
existing techniques to develop a procedure for measunng the effecis of teehnology on human
resources: application ot the procedure: and evaluation of the feasibility of the evolved procedure.

A procedure integrating the DODT with a moditication of the method of summated ratings was
develoaed te permit quantification of specitic human resource components at cach of the design
options represented in the DODT. Using judgmental data cotlected from an Air Foree operational
unit. the method developed under this study effort was evaluated. It was concluded that quantifying
human resouree components associated with hardware design options by means of a technique
incorporating a DODT and 1 moditication ot the method of summated ratings was a feasible approach
and could provide one methodological procedure tor measuring the eftects ot advances in technology
on human resources. {90 pp.)

Pruitt, G.K.. & Dictedy. D.L. Digital avionics infonnation system preliminary lifecycle-cost
analysis. AFHRL-TR-75-34, AD-A017 166. Wright-Patterson AFB. OH: Advanced Systems Division,
September 1375, Project 2051, Contract F09603-74-A-0844-SGO1, ARINC Research Corporation.
NTIS. A mathematical model was developed and exercised to evaluate the life-cyele costs of avionics
developed according to 1e Digital Aviomes Information System (DAIS) approach. The objective was
to provide annitial estimate, based on available data, of the costs and cost savings associated with the
DALDS concept. A comparative analysis was performed to estimate the relative costs of the avionics of
four different aircrat? tvpes for bot'  Hnventional and DAIS configurations. The results of this
analysis were intended only 1o provide a perspective of the relative costs of DAIS and conventiond
avonies syseems: they do not necessarily represent the true costs that may be encountered in an
erational environment.

The depth and aceuracy of the estimates made in this report are necessarily restricted by the
available data and the mited scope of the study, The DAIS costs are preliminary estimates ot
projections supplicd by the DAIS Program Ottice at the Air Foree Avionies Laboratory (A7 w1y The
Jata tor the conventional avionics were extracted from muany sourees. including the Incwcase
Relability ot Operational System (IROSY data svsteme Therefore, interpretation ol the analy ses
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contained in this report should be restricted to an assessment of the relative cost of the avionics
mtegration approaches that have been addressed. !

Because of limitations on the avaitability of data, only a qualitative assessment of the effects of
appiving the DAIS coneept could be made for the cost categories of research and development,
mstallation, support equipment, training equipment, and technical documentation. (76 Pp.)

Bunker, M., & Heeschen, R. Airbome electro-optical sensor simulation. AFHRL-TR-75.35,
AD-A016 725. Wright-Patterson AFB, OH: Advanced Systemns Division, July 1975. Project ILIR,
Contract F33615-74-C-5161, General Electric Company. NTIS. Cost effective trainiag ot personnel in
operation ot infrared (iR) and tow light level television (LLLTV) systers requires the development of
reabtime @ound based cquipment for sinmlating the performance characteristics of such systens.
Such hardware must be carefully specified to provide the essential degree of vatidity in sinuilation of
performance and detai) of visuat cues. .

The majer citc o overad in this report has been the development of an extremely, versatile and
anconstrained sotowa o simulction model. In such a system, increasing the complexity of scenes and
of modelling computation incurs no increase in cost, but »they are accommodated by allowing
mereased processing time. With essentially unconstrained scene detail capability. transfer function

detinition. tonal assignment capabil’ ise sinmlation tharacterstics, and atmospheric =ffects
simulation, the model can readily isted to simulate the charactenstics of actual systems.
present or future. It can further be o up to show the precise effect of simulation hardware

“specifications diftering from actual equipment. to meet the goal of precise hardware specification.

In o previous program, Airborne Electro-Optical Sensor Simmlation Phase 1, scenes were
photographed from actual sensor systems flying missions at three target areas near Eglin AFB.
Flonda. Environment model data bases were prepared for these areas. and model characteristics were
adjusted to mateh the actual seenes. The sensor characteristics were simulated. well within the
capability of the model.

Finally. the system was delivered and set up to nm on the Air Foree Sigma S instatlation, as a
tool for turther research. This included complete software for moditication or generation of
completely new environment data bases. (108 pp.)

Christal. R.E. Systematic method for establishing Officer Grade Requirements based upon job
demmands. AFHRL-TR-75-36, AD-A015 756. Lackland AFB. TX: Occupational and Manpower
Research Division, July 1975. Project 7734, NTIS. This rcport presents interim results of a study
developing a methodology for management engineering teams to determine the appropriate grade
requirements tor officer positions based upon joh content and responsibilities. The technology
reported represents a modification and extension of methods developed between 1963 and 1966,
Results indicated that Manpower and Management Engineering personnel can accurately apply the
Otficer Grade Requirements (OGR) determination procedure. Recommendations are made for
operational inplementation and tor determining the total distribution of non-airerew officer arade
requirements. (42 pp.)

Smith, E.A. Ouality assurance of media devices and courseware. AFHIRL-TR-75-37. AD-AGIS
867. Lowry AFB. €O: Technical Training Division, October 1975. Project 1121. NTIS. The intent of
this publication is to outline one quality assurance program that could be emploved during the
developrient of prenarrated sound/slide instructional packages. The characteristics described were
selected to be both: (a) important to instruction and (b) capable of being measured objectively. These
criteri were selected in order to develop a program that would be suitable for incorporation into
contracts where a training program would be developed by a commercial ageney and delivered 1o g
USAE taming base. 1t is recommended that the procedures also be incorporated into programs in
which the instructional material is being developed in-house. Particular attention is paid to the
essentiahity of being able to update and revise the training programs. (30 pp.)
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Shriver, L. Fully proceduralized job performance aids: guidance for perfonning behavioral
analyses of tasks, AFIIRL-TR-75-38, AD-A015 059, Wright-Latterson AFB, Oil: Advanced Systems
Division, June 1975, Projects 1127 and 1710, Contract F33615-71-C-1638. URS/Matrix Rescarch
Company. NTIS. The witial tryout of FPIPA for the UL helicopter, indicated that although they
met all the fonnmat requirements for FPIPAD they did not produce the expected level ot task
performance when used by novice and apprentice Air Foree muaintenanee personnel. The author
livpothesized that the FPIPA did not contain all of the cues and directions necessary for the noviee
and apprentice pensonnel. In this report he describes o method for identifiving such cues and
responses dunng o “hands on™ tryout ol the initially produced task steps. He calls this method the
hehavioral analvses of tasks (BAT) The application of this BAT to many tasks produced an
“unfolding™ cffect trom pictorial to pictorial. 1t also identified many important but unplanned cues
in the tronbleshooting routines. Its application to the cleven UH-TH tasks used for the evaluation
raised the performance level of both novice and apprentice personnel. FPIPA of reasonable
eltectiveness will probably be developed with less rigorous “hands on™ analyses ot tasks than the BAT
propused in this report, provided the FPIPA so developed are tollowed by a “eat and try™ process off
improvenent, The accomplishiment of a BAT requires highly skilled and tedious wark on the part of
cach task analyst and its use will probably be viewed by some as too expensive. But the author’s
expertonee indicates that its timely use in the FPIPA development cyele will be necessary for the
consi~ U production ot a quality product at a minimuim cost. (46 pp.)

Pritchard, R.D., Hollenback, J.IL, & DeLeo, P.J. Development i evaluation of an objective
technicqque to assess effort in training. AFHRL-TR-75-39, AD-A017 864, Lowry AFB, CO: Technical
Training  Division, October 1975, Project 1141, Contract F41609-74-C-0010, Institute for
Organizational Behavior Research. NTIS. This research explored the validation of a quantifiable.
objective, and reliable mnethod of measnring the amount of effort to be direetly rewarded in incentive
systems. A battery of relevant ability tests was given to asample of Aiv Foree trainees and to civilian
subjects using a simulation o the conrse taught the Air Foree trainees. Results showed that the
simulation subjects were comparable o the Air Foree subjects and that the ability test battery
predicted perfonmu. e equally well for both sampies. The hard criterion ot effort displayed wide
variability, excellent celiabitity, and good construct vahidity. (30 pp.)

Dansereau, DI, Li)llg, G.L., MeDonald, B.AL, & Actkinson, T.R. Leaming strategy inventory
development and assessment. AFHRL-TR-75-40, AD-A014 721, Lowry AFB, CO: Technieal Training
Division, June 1975, Project 1121, Contract '41609-74-C-0013, Texas Christian University. NTIS. A
leammy strateey mventory composed ot 200 muluple-choiee items, based upon similar work and
aspects sugeested from o literature eview, was developed. Correlational und factor analyses (based on
approximately 200 stadents) were pertormed o provide o bass Tor identityving trainable learning
stratevies. Four phases ot the leaming process were wdentified and incorporated into o Tearmimng
stratesy traininy program (reported elsewhere). The Teaming strateey inventory provided an cttective
basis for strateys trmny development. Inaddition, the' learming stategy inventory provides a
serniticant st stepon the development obf aomore general instrument tor dizggnosing learning strategs
tendequacies in specttic imdividuaals. (110 pp)

Dansercan, DF. Long, G.L., McDonald, B.A., Actkinson, T.R., Ellis, AM., Collins, K..
Williams, S., & Lvans, S.H. Effective learning strategy tmining program: development and assessinent,
AFHRL-TR-75-41, AD-AOL4 7220 Lowry AFB, CO: Technical Training Division, June 1975, Project
1121, Contract F41609-74C-0013, Texas Chastian University. NTIS. Porentially etfective und
trainable Teamme stratevios were identified by an analysis of & specially developed learning strategy
imventon and ooeview o educational and psvehological review literature, Four aspect ot the
leammy process suepested the asetulness of special training, These were the identivcation ot
mnportant o antanibiar matenals the applications of techmgues tor the comprehension and retention
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of this information, the eftficient retrieval of information and the skill in coping with distractions
during the foregoing processes. A training program was developed for teaching selected specific
strategies. including  the three alternative  comprehension/retention strategies of paraphrasing,
question-answering, and the use of vispal imagery, in such a way as to compare the three alternative
connection techniques. The results indicated that minimal strategy training showed significant results
m long term retention, although no reliable differences were found in immediate testing. Further
relining of the techniques was recommended. An effective strategy training program suitable for
implementation in technical training was created. modified, and assessed. (80 pp.)

Brown, J.E., Mullen, J.T., & Rust. S.K. Undergraduate pilot training task maneuver times study.
AFHRL-TR-75-42, AD-A017 844, Williams AFB, AZ: Flying Training Division, Septem®~er 1975,
Project 1123. NTIS. The objective of this stdy was to determine the time required to pertorm
selected undergraduate pilot training mancuvers in the T-37 and T-38 aircraft. This report describes
the method of collecting data and the nuncuvers selected for investigation. The data for each
mancuver was analyzed to provide maximum and minimum values, means and standard deviations.
Implications of the data for syllabus development are presented. {24 pp.)

Bell. J.W., Bottlik, LP., & Lucero, A.B. Simulation techniques for airbome electro-optical
imaging systems. AFHRL-TR-7543, AD-A020 090. Wright-Patterson AFB, OH: Advanced Systems
Division, December 1975. Project ILIR, Contract F33615-74-C4069, Technology Service
Corporation. NTIS. The purpose of this study was to develop a computer software package to
simulate aitbome clectro-optical imagery systems in nonreal time. The results of the study include a
computer program that can be used as a research ool in conjunction with a long-range program for
the development of sensor simulator technology and a set of techniques, algorithms, and design
gaidelines to he used in developing an interactive real-time simulator systeni.

The study encompassed three main areas. These were data base generation, mathe matical model
formulation, and algorithim and  software development. The simulation program is designed to
simulate three target areas under many different weather (visibility and water vapor content) and
day time conditions.

The ine to the program allow the operator to choose a flight profile. The program then
creates and by asetof representative pictures of the target in a simulated flyby. (150 pp.)

Magiunis, E.B.. Uchima, A., & Smith, C.E. Establishing aptitude requirements for Air Force
jobs: historical review of aptitude levels and impact on the personnel system. AFHRL-TR-75-441),
AD-A023 250. Lackland AFB, TX: Occupational and Manpower Research Division, October 1975,
Project 1137, Contract F41609-71-C-0033, System Development Corporation. NTIS. This report is
the fiist in a seres of three. It presents a review of the military service aptitude batteries with sonie
compansons of minimun aptizade scores required for entry to military occupational areas. Changes
i Air Foree aptitude score niinimums are traced and summarized. A systems analysis of estimated
impacts of ditferent aptitude levels for enlistment on elements of the personnet system leads to a
statement ot salient negative influences on promotion, perforniance. and job/sevice satisfaction. (32
pp) ‘

Maginais, E.B., Uchima, A., & Smith, C.E. Establishing aptitude requirements for Air Force

jobst some  personnel system actions to offset negative impacts of aptitude changes.
" HRL-TR-75-44(11). AD-A022 206. Lackland AFB, TX: Occupational and Manpower Research
~ion, - October 1975, Project 1137, Contract F41609-71-C-0033, System  Development
corporation. NTIS. 1t aptitude level for entry to an occupational specialty is set at higher or lower
than optimal, there can be negative impacts on certain clements of this personnel systeni. This report
considers personnel system actions that might offset these negative cffects. Some relationships
between system actions and Air Force needs are presented first. Then personnel system actions with
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potential vatue are identitied and judged for their impact on system eiements. FFinally, the actions so
identified are evaluated tor potential effeetiveness in offsetting negative impacts unde, conditions of
lower. and then higher. aptitude than the optimal. Some refative estimates of cost of system actions
are given as examples of an approach to selecting actions forimplementation. Of the five alternative
actions evaluated, the most preferred was one that provides the greatest opportunity for exposure to
a maximum of jobs within a speciatty. (26 pp.)

Maginnis, E.B.. Uchima, A.. & Smith, C.E. Establishing aptitude requirements for Air Force
jobs: methodological approaches. AFHRL-TR-7S-44(111), AD-A022 250. Lackland AFB, TX:
Occupational and Manpower Research Division, October 1975, Project 1137, Contract
F41609-71-C-0033. System Development Corporation. NTIS. This report  presents, wsing 2
systems-otiented approach, alternative: methodotogies that could be used to - establish aptitude
requirements for Air Foree occupations. It covers a deseription of the aptitude requirements system.
a review of the interaction of aptitude requirements and personnel system actions. and a tunctional
flow for the requirements svstem. A low for the developmental activities neeessary to design and
mmplement the systentis also given, followed by recommendations for development of a methodology
for determining aptitude requirements tor effective job performance, with separate consideration for
optimal aptitude types and levels with respect to career development, assignment flexibility. and job
satistaction. (26 pp.)

Mullins, C.J., Williams. 3.D., Vitola. B.M.. & Michelson. A.E. Effectiveness evaluation of Air
Force advertising. AFHRL-TR-75-45. AD-A018 610. Lackland AFB, TX: Personnel Research
Division. September 1975, Project 7719. NTIS. The Airman Enlistment Questionnaire-R - was
administered to a sample ot aon-prior-service entistees, 10,606 males and 1.806 females. Analysis of
the responses indicates that: (1) enlistees are growing more aware of Air Foree advertising. (2)
females appear to be more alert to media programs than they used to be. (3) females are more
mterested inall Kinds ot Air Foree jobs than they were, and (4) there are enough difterences across
ceovraphie areas to justify close study of the possibility of ditterential advertising by geographic area.
(74 ppa)

Dansereau. D.F., Long. G.L.. McDonald. B.A., Actkinson. T.R., Collins, K.W,, Evans, S.11..
Ellis, AM.. & Williams, S. Learning strategy training program: paraphrasing strategy for effective
leaming. AFHRL-TR-75-46. AD-A014 723. Lowry AFB, CO: Technical Trining Division, June
1975. Project 1121, Contruct F41609-74-C-9013. Texas Christian University. NTis. This report
presents an eftective inteyrated fearmmy strategy program emphasizing a connection technique using
paraphrasing. The components were derived 1rom a review of the educational and psychological

hierature and from oan analyvsis of the response o the learning strategy inventory, which were

conducted during this same research cffort. Also. two other traintng packages (visual imagery and
question=answer conntection) were evaluated alouy with this package in g controlled experiment. The
results ol this experiment showed mproved long term retention, when using paraphrasing for the
tramed sroup, of 3577 over an untrained control group. With appropriate insertion of blank pages this
report can be used to provide fearning stratesy traiming. (204 pp.)

Dansercau. D.F.. Long. G.L.. McDonald, B.A.. Actkinson, T.R.. Collins. K.W.. Evans, S.H.,
Ellis. AM.. & Williams, S. Leamning strategy training program: visual imagery for effective leaming.
ATHRL-TR-75-47. AD-A014 724, Lowry AFB, CO: Technical Training Division, June 1975, Project
1121, Contract 1'41609-74-C-0013, Texas Christian University. NTIS. This report presents n
eftective intevraled learning stiategy program emyphasizing o connection technique using visual
mavery. The components were denved fronnareview ot the educaitional and psychological liierature
and from an analvsis o1 the responses to the leaming strateey mventory. which were conducted
drnme this come research eftort Alse, two other training packages (paraphrasing and question-answ e
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comnection} were evaluated aiong with chis package in a controlled experiment. This program
improved long term retention of factual material and appeared to help lower reading ability students
more than higher ability students. With appropriate insertions of blank pages this report can be used
to provide leaming strategy traning, (202 pp.)

Danserean, D.F ., Long, G.L., McDonald, B.. Actkinson, T.R., Collins, K.W., Evans, S.H., Ellis,
AM. & Williams, S. Leaming strategy training pregram: questions and answers for effective leaming.
AFHRL-TR-7548, ALAOLY 725, Lowry AFE, CO: Technical Training Division, June 1975. Project
1121, Contract F41609-74-C-0013, Texas Ciistian University. NTIS. This report presents an
effective integrated learning strategy  program cmphasizing a connection technique employing
questions and answers. The components were alerived from g review of the educational and
psychological literatute and from an analysis of the responses to the learning strategy inventory,
which were conducted during this same research efftort. Also, two other training packages (visual
inagery and paraphrasing connection) were evaluated dlong with this package in a controlled
experiment. This pregram improved long term retention of factual matenal. With appropriate
nsertions of blank pages this ieport can be used to provide learning strategy training. (206 pp.)

tddowes, E.E., McRee, P.L., Matheny, W.G., & Crowder. N.A. Preliminary operational
evaluation of an audiovisual instrument trainer. AFHRL-TR-73-49. AD-A016 487. Williams AFB,
AZ: Flying Training Division, July 1975, Project 1123, Contract F41609-73-C-0039, Life Sgiences,
Inc. NTIS. The audiovizual instrument truincrA(AVlT) prcscnt{ multi-media instriction in aireraft
mstrument scanning intespretation, and fight path error corre ction procedures. This report describes
4 preliminary operational evaluation of the capability of AVIT to improve a student pilot's later
mstrument ying performance as measured in a T-4 simulator.

An operationdl evaluation of AVIT was conducted by the 64th Flying Training Wing at Reese
AFB. Texas. The results of the evaluation test indicated that the AVIT sined students made
significantly more correet respoases than student pilots not trained on A [T, It was conduded that
AVIT pretraining was effective as measured in this study Cons~ouently, it was recommended that
further evalaation be accomplished (o more adequately d=fine the potential contribution of AVIT to
UPT instrument training, (24 pp.)

Hazel, J.T.. Stacy, WJ.. & Burtch, LD. Awignment location preferences of airmen.
AFHRL-TR-75-50, AD-A017 167. Lacktand AFB. TX: Occupational and Manpower Research
Division, October 1975, Project 7734, NTIS. To investigate assigninent focation preferences, a survey
was admimstered to 3,670 airmen. Two preference ratings on an 18-point scale (- 9 ta +9 were
obhtained for cach of 130 CONUS locations. One rating was obtained using base or station names. The
other rating was based on an unnamed profile consisting of' a 22 geograpt-rcal <nvironmmental variable
sescription of each location. Findings were as follows: (a) Most preterred locations tended to he
concentrated in Florida, Calitornia, and Colorado and least preferred locations in “northern tier”
states. (b) Vanability in base preference ratings increased with an increase in level of desitabdlity. {¢).
The relative order of preferences for 150 tocations differed for various subgroups of airmen. (d) Base
name and location deseription rating ditferences suggested airmen may have a low tevel of avureness
of certain geographicalenvironmental characteristics for CONUS locations. (¢) Geographical-
cnvironmental variable differences wcrc‘,‘fmmd oetween the 30 most and least preferred. locations for
L4 ot 2 varigbles (e.a. snowtall, temperature). (52 pp.)

Hughes, J.W. Career area rotation model: supplemental user's manwal. AFHRL-TR-75-51,
AD-AOIS 150. Lackland AFB, TX: Occipational and Manpower Research Division. September 1975,
Project 2077. NTIS. This report provides the user of the Career Area Rotation Model with specific
instructions on the preparation of the input parameter cards necessary o initiate a ~rogram run. It
also simphties user interface with model by specifyimg the control card format and providimg un
accusate description of cach card type. (32 pp))
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Guinn, N. Ideatification of service iriitants: Australia, Canada, United Kingdom and United
States. AFHRL-TR-75-52, AD-A014 789. Lackland AFB, TX: Perseunel Research Division, July
1975. Project DADD. NTIS. A review of rescarch on service irritants cited by military servicemen in
Australia, Canada, United Kingdon, and United States revealed an outstanding degree of similarity in
responses. Certain factors such as inadequate pay, domestic problems associated with military life,
change of station, and military 1ales and regulations were universally mentioned as negative aspects of
a military career. The effect of these irritants on enlistment motivation, job satisfaction, and
retention was discussed. (24 pp.)

Wiley, L.N. Potential uses of the functional aceount code in describing job requirements.
AFHRL-TR-75-53, AD-A018 609. Lackland AFB, TX: Occupational and Manpower Research
Division, October 1975, Project 7734, NTIS. A myjor problem in the utilization of personnel appears
when one attempts to identity skills and knowledges acquired in job assignments held in the past.
Lack of regular job inventorying of Air Foree personnel by individuals rather than saumples makes it
infeasible to use job inventories to recapture a given airman’s record. Present plans to broaden the use
of identitiers of speciab skills may correct this deficiency for future airmen. but they fail to do so for
the bulk of current personnel. A possibility of using the Functional Aceount Code (FAC), assigned by
the management engineering team (MET). was perceived. and a pilot study performed to verity the
potential. This was possible because a tile of records on all studies clustering job inventories from
1965 1971 had just been readied. with the FAC for cach airman indiuded. It was first shown that
when individuals are sequenced by FAC, the job clustering corresponds well with the Functiona
Account Code. Seventy-tive AFSCs are shown in graphic form. A more intensive analysis was then
made of the Admimstration Specialist ladder. which contains the largest number of FACs of any
specialty, in which it was tound that FAC titles agreed well with the titles assigned 10 job clusters by
the analvst who interpreted the homogencous grouping of the job inventories. Longitudinal .naly ses
are planned as a follow-on. (16 pp.)

Alley, W.E., & Gould, R.B. Feasibility of estimating personnel tumover from survev data—a
longitudinal study. AFHRL-TR-75-54, AD-A018 777. Lackland AFB, TX: Personnel Research
Division. Qctober 1975, Project 7719. NTIS. This report investigates the validity ot carcer intent and
jab attitude statements for predicting reenlistments among 54,803 airmen in 101 enlisted specialtics.
Statements were made while completing Air Force occupaucaal surveys during the period 1966 to
1971. Frequency and percentage distributions characterizzng item responses and career decisions of
the sample are given. Relationships between carcer intent/job attitude responses and actud
reenlistiment decisions were studica nsing multiple linear regression techniques. Job attitudes were
found to be substantially related to career decisions but did not provide unique contributions to
predictions of carcer decisions when used in conjunction with career intent statements. A
model-secking exercise identified a sccond-degree  polynomial model with caseer intent and
time-in-service interaction vectors as the most appropriate prediction model. Separate prediction
equations were obtained for a number of selected subsamples o presenting two, three, and five-digit
Air Foree specialty code and aptitude requirement groupings. Homogeneous grouping exercises were
performed toillustrate a procedure for reducing the number of subsample pregiction equations to a
minimum subset,

Practical examples of forecasting reenlistment rates are illustrated. The regression model
selected tor the demonstration ased weights derved from the total sample to predict the percentage
of actual reenlistments for thirty specialtics. Overall, approximately 17 percent of the sample
rev-ned in service. The avernge difference hetween actual v predicted reenlistment rates across
specialties ranged from 9 pereent for airmen surveyed in their first year to 8 percent, 6 pereent and 2
pereent for airmen in therr second through tourth year of service, respectively. (30 pp.)‘
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Brown, J.E.. Waag, W.L., & Eddowes, EE. 4 3V GvLination o a3 somated adaptive flight
training svstem. AFHRL-TR-75.55, AD-AO18 612 ‘siiians AFB AZ: Flying Training Division,
October 1975, Project 1123, NTIS. The objectives 0i the stuly were: (1) to evaluate the training
effectiveness of the Aatomated Flight Training Svstem (AFTS) in the Fa training progravi, (2) to
Wentity desired Lardware and sottware: moditications tor operational AFTS devices: and (3) 1w
idenuty effective methods ot operational training use. The study was performed at 1.axe AFB,
Arizonagat the request of the Tactical Ait Commuand (TACY A ches o 24 students assigned 7o Fa4
combat crew training was andomly divided in two equal sized o ape One eroup received GCA

trmmng usmy the AFTS. The other group jeceived normal GC A taining trom F<4 instructors,
Pertornuance datas questionnaire data, and nuaintenance aats were cojlected and analyzed.
tmphications ot the Jate for tuture use and procurement of additional systems are discussed. (62 pp)

Wiley, LN, Ratings of fist-tenm airmen on supervisory potential and technical competence in
AFSCs 462X0 and 812X0. AFHRL-TR-75-56, AD-A019 560. Lackland AFB, TX: Occupational and
Manpower Research Division. October 1975, Project 7734, NTIS. A study wus undertaken to
determine 1t supervisars canrate the patential of fisst-term airmen to becone supervisors, Ratees
were 33 Weapons Mechanics, AFSCs 462X0 and 461X0. and 421 Law Enforeement Specialists,
AESCS STING and 8TENO, who were rated on 3 eriteria and 30 job oehavioral traits by their
supervisors i CONUSS The criteria of (1) supervisory potential, (2) technicul competence, and (3)
desmabiinty as aeenhstee were predicted from their conelation with the 20 trait ratings by lincar
rewtession technrgues. The wm was to see i the Weapons Mechanic and Law Entorcement specialties
ditfered o their supervisory trait requirenents, and it supervisor potential is distinguishable from
techireal competence. The fist two criteria correlated .89 with each other. while the eriterion of
desiability asa reenlistee had to be discarded because 1t was not unitormly interpreted by the raters.
Both techmedl competence and supervisory potential -were highdy predictable from trait ratings, 86
and M4 percent, respectively . However, through direet examinagon of the data and the SUpLIvison’
commetts. it was concluded that the supervisory requitements of the twospecialties actually ditter,
amdd that technical competence s an element of superisory potential, o necessury but not Lutticicnt
attnbute af o future supeivisor. (22 pp.)

Hickerson, KA. Hazel, )T, & Ward, JH., Jr. A sousal analvsic of relationships between
performance and satisfaction in cight airman specialtics, AF1" -TR-75-57. AD-A020 542, Lackland
AFB. TX: Occupational and Manpower Rescarch Division October 1975, Project 7734, NTIS,
Fongrruding relationships, between two measures of bath job performurcee and job satistaction over o
threesyear period. were mvestigated for 1352 dirmaer in cight enbisted Air Foree occupational
speetalties. Cross-lageed panel correlation anaivses were compated to conclusions based upon an
extended multiple lmear regression cnabyvsis wechnique, Data are presented which suggest causal
muence between performance and satistaction in two of the cighi s»ectalties. Other results indicated
that the pettornumee satstaction relazionship is a comples one dependent upon the modeds used fog
mvestiition, the satistaction, performance. and Sederatng variables selected, and the particula (b
speatalty ueder consideration. The report includes @ presentatio, f the linear regression ook
conplovedin the anady siscand a biblioaraphy of petornamee satistact i research. (44 pp.)

Long, G.E & Vamey . N.Co Automated pilot apticude mensurement svstem, AFHRL-TR-75.58K,
AD-AOIS 1510 Lackland AFB, TX: Pemonnel Research Division., September 1975, Projoct 1137
Contract F41609-730.0037, McDonnell Dougas Astronautics Co. East. NTIS. T4 ady

addresses rhe problem of predicting suceess in andergraduare piloi traimmy (CPT) throush the

.

Feshardrient of pertorinanee ona leaming swnple ob theht tashs adnnmistered prior to the inmation
of trmne. The fewmngy sample which would be used (o auement existn - plat selection procedures
s proposed as e ans of weduemg attnition duging UPT
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Perforniance messures on a five hour leaming sumple of flight tasks, administered with an
Automated Pilot Aptitude Measurement System (APAMS) were coilected trom 178 candidates for
UPT selected for training with current procedures. These performanee measures were then ecompared
with pertormance during T-41 and T-37 phases ot UPT.

The results indicated that performance in both phases of training could be predicted trom
performance on the leaming sample. Grades given by instructors in T4l training were highly
correlated with performance mieasures en the leaming sample. Also., candidates who were eliminated
from both phases of training, includi:g those eliiminated for Manifestation of Apprehension (MOA),
Sett Initiated Elimination (Sir1, as well as eliminees for Flying Training "> :ticiency (FTD) could be
discriminated by their performance on the leaming sample.

The results indicated that the learning sample approach could contribute substantially to
eaisting pilot selection precedures in reducing current attrition rates in UPT. (134 pp.)

Gum. D.R., Albery, W.B., & Basinger, J.D. Advanced simulation in undergraduate pilot
training: an overvicw. AFHRL-TR-75-59(1), AD-ACG30 224 Wright-Patterson AFB, OH: Advanced
Systems Division, December 1975, Project 1192, NTIS. An overview of the entire Advanced
Simulation in Undergraduate Pilot Training (ASUPT) program is presented to provide the reader with
a general inttodaction te the research system. The three major components of the ASUPT are
sumnuarized, including the basic simualators, visual displays. and computer image generation (C1G)
system. and interested readers are referenced to the six other volumes of this technical report for
more specific and detailed information. This volume touches upon the highlights of the ASUPT
destgn, development, and testing and includes the general progress of the program from its genesis in
1967 to the final acceptance of the simulator in January 1975, (28 pp.)

Kron, G.J. Advanced simulation in undergraduate pilot training: motion system development.
AFHRL-TR-75-59(11), AD-A017 467. Wright-Patterson AFB, OH: Advanced Systems Division,
October 1975. Project 1192, Contract F33615-71(-1255, Singer-Simulation Products Division
(SPD). NTIS. The production of kinesthetic information pertinent to the aircraft piloting task by use
ol motion base devices relies on mathematical models which are developed in a largely empirical |
manner and evaluated in a subjective manner. The ASUPT simulator contains a motion math model
which is developed in analytical fashion 2nd permits broad latitude for experimenter input to alter or
degrade the resultant motion information. This permits research that is useful in establishing a
relationship between the amount and scope of motion information and training value. The motion
systemt employed is a 60-inch six-degree-of-frecdom synergistic system. 1t is driven in translation by a
model which perinits passage of acceleration onset information tfollowed by controlled velocity and
position washout. Rotational information is controlled by digitally implemented cue shapers, and
sustained translation acecleration simulation is made availabie by subliminally tilting the motion
system platform to cause a projection of the gravity vector to be aligned with the sustained force.
This report discusses the implementation of these coneepts, and forms a foundation for
understanding the ASUPT motion system computer programs. (78 pp.)

Kron, G.J. Advanced simulation in undergraduate pilot training: G-seat development.
AFHRL-TR-75-59(1l1), AD-A017 468. Wright-Patterson AFB, OH: Advanced Systems Division,
October 1975, Project 1192, Contract F33615-71-C-1255, SingerSimulation Products Division
(SPD). NTIS. Kinesthetic (sensation of motion) cues in aircraft pilot training simulators are generated
hy mation base systems that stimulate the vestibular and somatic, or “body feel,” sensory systems,
The nature of the somatic system suggests that 1t may also he possible to stimulate this system
directly by emploving a seat whose shape vares as a function of computed aireraft aceelerations. A
rescarch Taality Geseat has been developed to investigate this method of stimulation using a simulated
T-37B wucratt cochpit. The experimental seat contuins mosaics of sixteen air cells forming the seat
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cushion and nine air cells torming the backrest cushion. Three air cells on either side of the seat apply
taigh pressure and the ap belt is driven to provide ventral area pressure variation. Somatic system
stimuli are provided by causing the surface positions of these cells to be varied independently under
computer control. A general-purpose research-oriented drive model 1+ orporating six basic drive
ceneepts and easily accessed control parameters permitting concept bler ding ™ < heen developed tor
cell excursion control. Development phase findings germane to the prol'ucn‘ 0w developing a system
suitable tor somatic system stimulus production as well as preliminary oservations concerning the
abitity of this system to induce Kinesthetic sensation are presented,

The word somatic refers to the body walls or framework of the body. Somatic receptors
respond to mechanical stimulation of the skin and underlying tissues, rotation o1 oending ot joints,
temperature changes. and possibly some chemica changes, The somatie system is referenced in this
report as the haptie system, or the tactile (toml\) s§nse.

However, in the general sense, it is the omatic system which is bunp_, stimulated by the Geseat,

15 somatic reeeptors respond to sensations offnot only touch. but also pressurc and the awareness of
the position and movements of the parsof the body (proprioception). (60 pp.)

Faconti, V., & Epps. R. Advanced simulation in undergraduate pilot training: automatic
instructional system. AFHRL-TR-75-59(1V), AD-A017 165. Wright-Patterson AFB, OH: Advanced
Systems Division, October 1975, Project 1192, Contract F33615-71-C-1255, Singer-Simulation
Products Division (SPD). NTIS. This report deseribes the automated instructional system designed for
the ASUPT simulator. Each hardware and software elenisnt is described with emphasis given in areas
which presented signiticant design probicins such as manual‘page preparation. data recording, prepro-
gramming. cte. The system s the implementation of concepts investigated in the report. Automated
Instruction and Pertormance Monitonng i Flight Simulation (AFHRL-TR-69-29),

The ASUPT system included requirentents for capabilities related 1o performing research in
training technology. In order to accomplish this. AFHRL established the need for the most
sophisticated repertoire of instructional features ever included in a flight training system. The features
covered in this category are designed to enhance ihe training effectiveness of the deviee, or more
precisely. provide research capability in this area. The systems are designed to implement the
concepts of learing theory. These include such coneepts as performance feedback. Knowledge of
results. positive reinforeenient. ete. This report describes the resulting system in an overall manner
and discusses certain areas in more detail due to the umgque design problem presented. (68 pp.)

Beardsley, H., Bunker, W.. Eibeck. A, Juhlin. 3., Keky, W, Page, J., & Shaffer, L. Advanced
simulation in undergraduate pilot training: computer image generation. AFHRL-TR-75-59(V).
AD-AQ22 251, Wright-Pattersor. AFB, OH: Advanced Systems Division. November 1975, Project
1192, Contract F33615-72-C-1717, General Electric Company. NTIS. This report describes the
Computer Image Generation System developed for the Advanced System for Undergraduate Pilot
Training Program. The system has bean installed and will be operated at Williams AFB, Arizona.

The Advanced Simulation for Undergraduate Pilot Training (ASUPT) system is an advariced
simulation system that will be used in-a research program by the Air Force Human Resources
Laboratory (AFHRL) 1o investigate the simulator role in tuture Uns lereraduate Pilot Trnan
programs. The ASUPT simulates the Air Force's primary jet ‘rainer, the Cessna T-37B airerall.
Computer  Image  Generator (CIG)  system has been developed  under  AFHRL  contract
E33015-720-1717 1o the General Flectric Company to provide tor a visual simulation of the terrain
and other areratt tor research operations in the T-37B awreraft simulator, This CIG development
represents an advancenent in image generation technology for visual simulation.

The purpose ot this report is to-document the technical development and capabiiities of this
ASUPT visual simulation system and thereby, its related iechnology area) for dissemination to
mterested and concetned A Foree and Department ot Defense personnel and the scientific
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community. This report progressively discusses the arigin of the ASUPT program and its C1G visual
systern requirement, the requirements placed upon the systeni, a physical and functional operation
description of the systent, notewarthy special sytenn features, and system aceeptance results, (274 pp.)

Nass, L., Scuis‘ P, & Albery, W.Is. Advanced simulation in undergraduate pilot trairing: visual
display development. AFHRL-TR-75-52V1), AD-A022 962, Wright-Patterson AFB, OH: Advanced
Systems Division, December 1975, Project 1192, Contract F33615-71-C-1255, Singer-Simulation
Products Division {SPD). NTIS. Visual sinmlation and its application to flying training is in its
infancy. The development ot the two visual display systems including the infinity optics, support
structures, and 36-inch diameter (the world's largest) cativode ray tubes described in this report has
already produced a worthwhile legacy to the state of the art of visual ssmudation.

\\_ The development of the visual display systeas for the advanced simulator for undergraduate
pilotrainiog (ASUPT) is generally described as three separate efforts: (a) in-line infinity optics. or
pancake window development. (h) dodecahedron structure development, and (¢) cathode ray tube
(CRT) development.

Thie genesis of all tluee of these efforts represents individual contributions to the state of the
art, The pancake windows are the largest of their kind ever developed. The sinmlator for air-to-air
cotthat emplovs similar windows, structures, and CRTs but the windows and CRTs are scaled-down
venions of the ASUPT designs. The ASUPT visual display structures were tested under dynamic
conditions on a motion platform in carly 19720 the structural integrity of the dodecahedron design
was veritied. The CRTs represent. perhaps, the most important clement of the ASUPT. Forit is the
remarkable development of these. the world's largest. hand-cratted TV tubes that not only paced the
entire progress of the program. but also provided the ASUPT with its “eyes”™ and made it the valuable
asset that itis taday, (122 pp.)

Larcon, D.F., & Terry, C. Advanced simulation in undergraduate pilot training: systems
integration. AFHRL-TR-75-59(VID). AD-AGi? 210. Wright-Patterson AFB, OH: Advanced Systems
Yivision, October 1975, Project 1192, Coatract F33615-72-C-1557, Singer-Simulation Products
Division (SPD). NTIS. Problems and sotutions during integration of the ASUPT basic simulator with
the computer image generation (CIG) visual system are described. Problems such as spin, stall,
attitude coutrol. and tinung svuchironization are addressed along with the methods and techniques
emploved to upgrade the basic simulator dynamies to meet the resolution and response fidelity
required tor sinooth, responsive visual tnmagery. (66 pp.)

Hunter, D.R. Development of an enlisted psvchomotor/perceptual test battery.. AFHRL-TR-
75-60, AD-A020 544, Lackland AFB, TX: Personnel Research Division, November 1975, Project
7719, NTIS. A battery of seven psychonmotor/perceprual tests, ~dcvclu'pcd by Bistechnology,
Incorporated, of Falls Church, Virginia. was administered to 380 girmen assigned to the 3701
Personnel Processing Squadron at Lackland Air Force Base, Texas. A paper-and-pencil battery of 21
tests was also adnunistered tothe ainmes. ' '

The objectives of the project were o deternine the psychometrie chdracteristics of the
psy chomotory perceptual battery and to compare the performance of “high™ and low™ ability ainmen
(as determined by Anmed Forees Qualitication Test seores).

Analysis ot ghe dita indicated that the measures obtained front the psychomotor/peree ptual
battery were venerally Inghly reliable. Factor ;:n;llyscs resubted in the identitication ot six factors that
were specitic to the psyehtomotor/perceptual battery. four factors that were specitic to the
paperand-penal measures ind one factor that wis common to both batteries.

The sample of sof as divided into upper and tower groups based upon AFQT scores. The

pettoranee ol

cappe o loweer vroups on the paper-and-penal and psychioniotor/ pereepruad
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Batteries was compared and differences evaluated tor statistical significance. 1t was found that the
differences  between  the upper and lower groups were generally much  smaller on  the
psychomotor/perceptual tests thar on the paper-and-pencil measures.

Recominendations for subsequent resea rch and developiment are given. (46 pp.)

Foley, J.P., Jr. Criterion referenced measurcs of technical proficiency in maintenance activities.
AFHURL-TR-75-61, AD-A016 420. Wright-Patterson AFB, Oil: Advanced Systems Division, October
1975. Project 1710. NTIS. This paper concerns instruments used in the determination of how
eificiently maintenance men perform the various tasks of their jobs. Currentiy, a great deal of reliance
is placed on unvaiidated knowledge tests, theary tests, school marks, and supervisor's ratings for such
determination. This paper presents a composite of the results of such instruments, These results
i-dicate that these measurement instruinents have low cempirical validity. The limitations of
traditionat systems effectivencess measures are also discussed. The limitations of all these measurement
procedures are not widely known by maintenance supervisors, training managers and maintenance
instructors. /\llhoubh job task performance tests (JTPT) hJVC higher empirical vahuity, such tests
have had very limited use because of their relatively high cost in tirae. personnel and cquipment. As a
result of the foregoing findings. the Air Foree 1tuman Resources Laboratory (AFHRL) supported a
series Of eftorts to develop better criterion referenced JTPT, and to attempt the development of
paper and pencil symbolic substitute tests of high empirical validity.

The paper descrnines the model battery of 48 criterion reterenced JTPT, which has been
aevcloped 10 cover all ey maintenance activities such as checkout. aign/adjust. remove/replace.
troubleshooting, test cquipment and soldering. During this development many factors were
considered lmludmg the identification and classification of tasks to be measured. the hierarchal
relationuship of maintenance tasks, the most effective order of their measurement and the ease of test
administration. This battery was developed as a modetSTITPT to be used on the job and in training.

It was also intended as o battery of criterion tests for the validation of paper and pencil
syinbolic substitute tests. Batteri. of graphic and video symbolic substitute tests were developed and
given limited validations. The vuldation of graphic symbolic substitute tests indicated that the
symbolics for all activities with the exeeption of soldeiag, have promise. The paper discusses the
requiretents for additional refinement and validatjon for the varous graphic tests. An unsuccessful
eftort to develop video symbolic tests is also mentioned. Suggestions are made for the application of
criterion referenced JTPT for the improvement of maintenance efficiency. (10 pp.)

De Vries. P.B.. Jr., Yukimo, R, Curtin, J.G., & McKenzic, J.F., Jr. Undergraduate navigator
training attrition study. AFHRL-TR-75-62, A[)-AO?.O 115, Wlllmms AFB, AZ: Flying Training
Division, November 1975, Project 1123, Conwact Fd41609-73-C-0036, McDonnell Douglas
Astronauties Co  East NTIS. This study was designed to identity and define the factors which
contribute o undergre fuate navigator training (UNT) attrition and to present recommendations to
reduce the cffects of-dhose factors. Longitudina] data were collected from six UNT classes and
augmented with crosssectional data from a sampie of 15 UN £ classes. The student data are conposed
of the results ot interviews, a test hattery and record information. In addition, a sample of instructors
wits interview ed and tested. Data analysis provided evidence to support recommendations in the arcas
of selection. course moditication and Air Foree poliey. (164 pp.)

Carpenter. J.B.. Giorgia, M.J.. & McFarand. B.P. Comparative analvsis of the relative vaitdity
for subjective time rating scales. AFHRL-TR-75-63, AD-A017 842. Lackland AFB, TX: Geeupational
and Manpower Research Division, December 1975, Project 7734. NTIS. This report summarzes the
resulis of two separate investigations aimed at determining the inherent accuracy of derived job
descriptions. Simee the acenraey and validity of ocenpational data may be differentially affected by
the ratng scale tormat cmploved in mathering the data, the first phase of the :esearch reported
meorparates by pothetical job descrptions from which aceurate criterion data could be generated.
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activities was ex mned o determine the selationship o such variables with job attitudes (i.c.,
reenlistment intent and fob satistaction). Tenms, fishing, bard rok musie, and country/western music
were ameng those predictors that signiticanthy correlated with job atitudes. Swimming, lishing and
catnpie were also found oo be the mosi popular sports whereas wolf and tennis were the least
popular. Some vanation m the order o populanty was noted between first-term and career airmien.
However, the activity predictors only shelitly continbated to the prediction ol job attitudes when 3
measure of fob tenure (e time nseiviee) was held constant, (18 pp-)

Koym, K.G. Development of physical demand profiles for four airman career ladders.
AFHRL-TR-75-67, AD-A020 118, Lacklund AFB. FX: Occupational and Manpower Research
Division, November 1975, Project 7734, NTIS. [he purpose of this study was to examine the
teasinliny of estimating physical demands in jobs using incismbent ratings. and to compare physical
derand profiles tor tour career ladders. Job incumbents were asked to rate 10 physical characteristice
ar B ditang wequnements on the amount of physical demand present in their Jobs. Higl interrater
rehabty estimates were obtained ineach ladJder elative 1o the physical demand ratings. Mean
plovacal demand vatings were plotted (. profiled) and compared. Analyses of variance retlected
spynticantamean CRerences amore e career ladders tor 14 of the physical demands investigated.,
Protiles tor fist-tenm and careerist ainmen were compared nare within and across career Ladder
correlational aualyses. The wathin Tadder proupings ot finttern and careerist airmen produced
substantially hieher orrelations than protiles tor across Tadder groupings of first-term and careerist
atmens It appeers teasible to obtm phiysical demand data trom job incambents, (20 PP

Smith, EAL Hall, PW. & Manson, J.B. Techniques for generating instructional shides,
VEHRL-TR-75-658 AD-A020 543, Lowry AFB. CO: Technical Training Division, November 1975,

Project 11210 NTIS. The visue s used o carrels m learning centers are normally produced in one of

Horee iy ey may be phatopraphs of objects or procedures. They may be deawings rendered by a
daphies specals G The thind typey and the one ol particular relevanee in this report, e the intages
ot v e prepared ona tepewniter, These would he questions, verbal instructio . outlines, key
Pt oy othercontent that can be poepared by ty ping. While this type of slide is connmon in
bochnes. the Larpe volinme ol them requitea i mdmidualized fnstiuction warrants spendimg
coraderable tone sond etlort me davelopmy an eflicrent and electrr - method of producing them
raprdb v tath acce prable quahty,

Witk this context, this weport desenbes some te b aeanes that might Cacilitate the production

cbistractional ides Tor e s taing propans, The mlanmation is oreanized i to initl sections
A tanmattog and the preparation of copy forstides Tollowed by sections deseribmg how this,

vl o med e the preparstion of hdes atilizing £a) artho or high conteast lilm, () diazo type

el oy domble exposares, and (d) postive slides, The Tinal chapter describes the captioning of

photo s rechnguie tor produang istictional segunenees. (05 pp.) /
!

Spagenbery, RWC & Smith, EAL Handbool for the design and implementation of Air Forée
learning center programs, AFHRI-TR-75-69, AD-AO2S 623, Lowry AIB, €O Technical Training
Division, December 19750 Project FI21 NTIS, Iy eport provides padance o desisnimg ond
ouplemennne o pertomes onented leampge center popinn tor An Fogee trmng. Sections are
st O ntnon Eobdsdong o Fearnig Conter, Coupes e Prepanation, Media Cowraeware
Prodicton Wdwar, Tearnmy bivnonnent ane Cappel Desipns Phyacal Plant, ang Quality

Vonnme s Recanoendations and sk condhaons, based on the carent stite ol thent. are
procented g omple Bow-to s doat mamer Many additional resontees e cited Tor tiose whe denpre
Coeplor e et ot nctractional techielom, | apphed o deamme conter progame, (110
)
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“Miiler, G.G., & Gardnor E.M. Advanced simulator performance specification for an F-111 test
station. AFHRL-TR-75-70, AD-A025 853. Lowry AFB, CO: Technical Training Division, November
1975. Project 1121. NTIS. This report contains performance specifications for o maintenance
simulator to be used to train operation and maintenance of the 6883 Converter/Flight Controls Test
Station for the F-111 aircraft. The maintenance simulator will be used in Air Force resident training
to train technicians t perform intermediate level (I-level) maintenance tasks. The performance
specitication is the first phase of an effort to develop a prototy pe simulator. An improved technique
for gather <2 task analytic dara for making functional fidelity decisions is discussed. The basic design
approach reperted herein centers around o sinnlator that will ook like the real equipment and
exl. vit psychologically similar outputs, but will not require the complex internal circuitry {82 pp.)

Ward, J.H., 'r.. & Haltman, H.P. Computer-based enlistment quota reservation system using the
gencral data management system 2000: programming and implementation details. AFHRL-TR-75-71,
AD-A021 340. Lacklasn AFB, TX: Occupational and Manpower Research Division, December 1975,
Project 2077. NTIS. This report describes the capabilities and gives a step-by-step guide 1o the
implementation of a4 compnterbased quota reservation system using the general data management
System 2000. The system was designed as a feasibility demonstration for the Air Force Recruiting
Service staff. Operanonal commands are deseribed which allow a user to search the data base to
locate enlistinent openings. The user can also reserve an enlistinent opening when the applicant is
ready to accept a position. Management summary commands are available that summarize openings
and enlistinents by Air Force specialty code, aptitude area and other categories.

The implementation steps involve defining the data base, loading the enlistment-ty pe
informution, attaching the previously reserved applicants, and defining the special functions and
cornments.

OF particular interest is the technique for easily developing and modifying comments to be used
tsending messages from the computer to the user using only System 2000 language.

A general data management systenr such as System 20060 can be a useful tool for rapid
nieremental development o a wide vanety of managentent information systems. (62 )

Smith, B AL, Waters, Bon, & Edward ., BJ. Cognitive pretraining of the T-37 overheud traffic
pattern. AFHRL-TR-75-72, AD A026 118, Williams AFB, AZ: Flying Training Division, December
1975. Project 1123, NTIS. This study investipated the utility of a cognitive pretraining instructional
pachage 1o the training of the T-37 overhiead traftic pattern used in Air Foree undergraduate pilot
trooaing (UPT). A multi-media package was prepared following instructional systems development
o) procedures, The package wcluded a propranuned text, sound/slide briefing, Smm motion
prcture equence and a 49 itenymnltiple-chioice eriterion measuwre. Instructional inaterial was vahdated
sy three UPT classes at Williames AFL, Arizona,

An evalution of the o qess of the instructional package was performed using two
student sections from class 76-00 (- 1S each) us experimental (1) and control (C) groups, Criterion
test seores and mthyht T-37 instractor pilot rated performana: were used as dependent variables,
Resutts showed consistent, significantly better stadent performance on all measures by E, particularly
moearly traimmg. Overaly, the instructional progrant sipnificantly improved the student pilot’s
recopnition of crracal cues, increased student knawledpe, confidence, and coordination as rated by
the nstructor prlots, and resulted nan average of two less fliphts per subject to attain criterion
pettormance on the task,

The author reconmmend implementation ot the cognitive pretieaing pachage into the bl
curncutam throaghiout Al Traming Command (ATC) and that ATC apply the coneeps of copnitive
pretinning in the develapnxent ol carienlum to train ather comples psychomoror tasks. The
echngue appears to be hathe etticient and cost-etlective, (5% pp)
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Kantor. J L., & Guinn, N. Comparison of performance and career progression of high school
graduates and non-graduates in the Air Force. AFHRL-TR-75-73, AD-A022 973. Lackland AFB, TX:
Personnel Research Division, December 1975, Project 7719. NTIS. The performance and carcer
progression of asarple of 20,705 girmen were monitored throughout their initial tour of service. For
comparative purposes, this sample was divided into high school graduate and non-graduate groups and
further subdivided by Armed Forces Qualification Test (AFQT) mental categories. Points off
comparison included: disposition from basic military and technical training, attainment of skilt fevels.
number of disciplinary actions and unsuitability dischatges. and reentistment decision. On almost all
measares. high school graduates constituted a signiticantly more suceesstul military group than did
the non-graduates. and among the non-graduates. in teems of mental category subgroups, there were
almost no difterences in performance. In addition. the effects of varying enlistment requirenients on
this sample are presented, and attention was directed toward detennining which non-graduates might
be better risks than others for military service. (20 pp.)

Headquarters Air Force Human Resources Laboratory, Fiscal Year 1977 -Air Foree technical
objective document. AFIIRL-TR-75.74, AD-AOQI8 750. Brooks AFB, TX: Headquarters Air Force
Human Resources Laboratory, December 1975, (Covers all AFHRL projects). NTIS. This decument
provides the academic and industrial R&D community with a summary of the techmeal area
objectives of Air Foree research in the field of haman resources. The areas covered are: () Personnel
Systems Teclmology and Urilization: (b) Fducation and Training Technologv: (¢) Performance
Fvatuation. and (4 Human Resourees Data and Svstems Desizn and Operation. 20 pp.)

Filinger, RH.. & Hall, P.W. Investigation of electronic generation of visual images for Air Foree
technical training. AFHIRL-TR-75-75, AD-A026 119, Lowry AFB, CO: Technical Training Division,
December 1975, Project TI21. NTIS. Conventional approaches 1o andiovisnal soltsare prepatation
are o Jonger sulficient 1o neet increased visual requienients ereated by irplementation ot Laree
scale, indvidoalized learming systems, The problem rests primnily with conventional nicthodolomes:
clectiome nnage generation was investigated as o possible altemative. A prototy e, expertmental
devices the Scammate-500, designed amd built by the Computer hnage Corporation, Denver.
Colorado, was nvectipated, The Scaniimate utilizes pliotographic, television, and computer electronie
technologies to-produce 35 slides as an end product, This report covers a 60-day evaluation of 1he
protaty pe device i an operational setting after a vear of tesearch and devetopme . Resalts mdicate o
developing technoloey with a0 methodolory still Lagely undetined, Blectrone e yeneration
proved viable Tor certain ide catepones especially where repeated use of basie visual elements s
teceasary (prosresive disclosure, nomenclature, etes) I woudd not e unreasonable to estimite hat
v hgeheoe BS95 ol iy rotal weaplies requirement could be clectiomiently processed eticiently aid
costettectnely s Freht productions were aecomphshed dummg the 60<day penod with virv e derees
of suocce A Broader comtinued research elfort min progres to perlect the technalogcal approa,
(14 ppo)

Allev, Wb & Berberich, GoLo A poacedure for estimating. enrollment and cost facton
potential AFROTC host-sites, AFHRL-TR-75-76, AD-A02S 849, Lachland AFB, TX: Peronnel
Rescarch Division, December 1975, Projeet 7709 NTIS, This ieport i one ol serres descnbine (1)
the deseloprient of ettectiveness enteria for AFROTC decachments and (h) relationship he s een
Hie cnterand vanow cnvironmental and prograne chanaetenstie,, Tie objective of this feport W 1o
dcvelop o method for estistinge stadentenolhnent and tol aperating costs at prospective hostte
netitatione e st atonal nesesores whineh e castly updated, St 1l multiple revreesron
techinenes ssere mesd g the analvares. The predictor sere chaonen for then ol valrdits sond there caey
oo tnan aperanonal st Uiz e paanons and procedanes ot the eport oo
ottt e be denved Bor potenal AFROTC fuostete 1 pl)
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Hendriv, W.HL, & Ward, JIL. Jr. Preferred job assignment effect on job satisfaction.
AFHRL-TR-75-77. AD-A021 341. Lackland AFB, TX: Occupational and Manpower Research
Division, December 1975, Project 2077, NTIS. The current post-enlistoeer o onment progess used
by thie A Faree parmits recruits to indicate three job preferences. 0 1o, 1t focused on thi-
process of indicating a pretercnce, and avtempted o answer the questic -+ v he erindicating an Air
Farce speaalty €AES) preference and subsequently beng assipned to o % preference selected,
ctiected job sutistaction. Subjects were tirst term ainmen (females = 4,156, males = 15.000) who had
completed. dunme their first tour of duty, o job inventory whicl contiained three items related to job
satistaction. A series of analvses were performed in order to see it the preferenae selection procesy
wis related to the three measuses of job satisfaction. Results indicated that the preference selection
process was related (po-7 01) to two ot the job satisfaction scales, The question ol practical

S e icance we o ransed and reconmendations ottered. (16 pp.)

Weeks, JoL, Muallins, CJ. & Vitola, B.M. Aimuan classification batteries from 1948 to 19751 4
review and evaluation. AFHRL-TR-75-78, AD-A026 470. Lackland AFB. TX: Personnel Research
Division, December 1975 Project 7719, NTIS. From 1948 to 1975 the United Stuies Air Foree
cinployed ten ditterent muoluple aptinnde batteries for the purpose of either classifving or selecting
vk chsthvune nonpoor covice enlistees, bach of the difterent batieries s described and evaluated in
tesis o stndachizations rehability s and validity, (5o pp))

Watson, W & Goody, K. Matehing job education requireinents with candidates” educational
attainments a pitot methodological stedy, AFHRL-TR-75-79, AD-A025 214, Lackland AB, TX:
Occupational and Manpower Research Division, December 1975 Project 77340 NTIS, The traditional
methods tor documentingy educitonal achievements have limited application for prescribing desivable
and mwrdarony cducanional prevequisites tor service in the vanous otficer ntilization ficlds, There 1y
nostandard ternamolosy o fonmat tor the vigions collepes throuvhent the United States ol America,
atd o e collese tansenpt s an mnbiguous document. This report describes an education profile
that was developed to display o candudate™s edocational achievements inasimple, stanaard. quantiticd
Pormt s Tewa tound that the datan collere transenpts conld be condensed into these profiles with
feh deerce of relatal, '

[ s abwe demonsarated i o oiple of “ewpernts”” conld rates with a high depree ot interate
reliability - collecnon of sach probiles one edacational suitabilies tor service e the Administiative
Otteer Uniization Breld ¢AFSC 70XY), Purthermore, reeression sy sis established that these
tabines o Uedocational swmtabaliny anddesed) conld beosatstactony duphcsted by mathemadieal
eoations iy fited namber of spects of the education protiles o predicton vanables,

Fheow o pdot methodolomcal ady s Hence, the sample of nters need was oot tandornand
oy one anlzation beld wan stadied Towever, the results are satticently convimenme 1o justity
tinther e The dipdmes sapported the teaabiliny ot developine o series of atheniineal
coptiontorvotpahine from edoacation pronile s oeatronal bl imdeses forcach ol avariety
ot unlzanon tield (b= )

Stacy, Y3 Matthews, G & Hazel, o1 Betermination of officer grade requirements by
managenent enginecring teams, AFHRECTR-75.800 AD-A025 309, Lackband AFB.TX: Ocenpational
and Abupower Researeh Division, December 19750 Projeet 77340 N TS, Mo aapement enpinecing
e OMELY wers aed an the deselopment and testing ot o snethodolopy for determimng
toreacrews otheer cpade sequpemente Phe metiodolopy tesred wees an estenson of the Ofticer
Conade 1equireinent FOGRY procedire deseloped dunmg the 1963 1906 e penod. T the OGR
progectoantepon boaad eed A0 I altieer jobyy bor e then amme vanable Pttt repre g
vt developedecbrch etticnent y prediered L cnitenon ratinge,

Fotheean apphicatione e MU E e 050 athcer b o the OGR ob mple and

LR teen b b b Joats 4|III|r|r'_ ;mwll«hw] R e veone swere obmed trom M1 tatue
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utilizing the nine-variable regression equation. These scores were-correlated with the criterion board
ratings on the sanie jobs. producing a validity coefficient of .90, An interrater reliability of 95 on the
total 2,172 jobs was obtained for these raters. These resolts indicate that METs can reliably rate
officer jubs tor determination of yrade and can aceurately replicate the critarion board ratings.

Recommendations were niade for operational implementation and for turthier research to
provide 4 more stable grade conversion table and to determine the total distribution of non-uircrew
officer grade reguirements, (38 pp.)

Gardner, EM.. & McKnight, L.R. Development of a plasma panel hard copy unit.
AFHRL-TR-75-81. AD-A026 120. Lowry AFB, CO: Technical Training Division, December 1975,
Project 1121, NTIS. This report describes an investigation of a technique for producing paper copics
ol instructional computer terminal displays. Such a deviee appears to be a useful adjunct for the
development of computer assisted instructional programs by authors, A digital device was simulated
with @ minicomputer: the techniques used 1o construct this device are described in this technicul
report. Examples of the hard copy produced and a d seription of the computer program used in the
simulation are included o the report, (22 pp.)

Foley, J.P.. Jr. A proposed modified technical order system and its impact on maintenance,
personnel and training. AFHRL-TR-75-82, AD-A022 252, Wright-Patterson AFB, Olf: Advanced
Systems Division, December 1975, Project 1710. NTIS. This study represents an effort to synthesize
the results of job pertormance aids and” job-oriented training research together with promising
putentials both proven and hypothesized. The categories of information and directions found in
current maintenance technical orders {TO) are identificd and classified. Their relationships to
mproved categories of data are indicated. The improved categories are found in fully proceduralized
job performuance aids (FPIPAY for non-troubleshooting (non-TS) and troubleshiooting (TS) tasks, as
well as in maintenanee dependency chart (MDC) based aids for TS, Fach category is considered in
lizht of s unique contribution, or potential contribution, 1o imiproved maintenance when used by
maintenance personnel with varions levels of aptitudes. traming and experience. The potential mins
trom the combining of FPIPA technology with job oriented training are discussed. Throughout the
report. the fuct is emphasized “that both technologies are based on the systematic identification of
maintenance tashs and she approprinte analyses of such tasks. Fach catepory of data is, ulso,
constdercd as o ats wibty for other users of TO categariest such assupply and transportation
specialists, operators, engineers, administrators, training speciabsts, and trainees. This systematic
structuning of nuntenance, TO, training. personnel and user Fact ors resilted ina list of preferred 1O
ciateprories w hich would improve mamtenance but still meet the needs of other users, The preferred
catepones sres (1) FPIPA tor non-TS tasks (ob guide manuals). (2) FPIPA for 1§ tashs, (3) MDC
with pictonal locators, (h keyed sehematics (5) heyed information. (0) pictorials with locator prids,
C7) aireratt wiring diagrams A8) dlastrated parts break downs (1PB), and (9) preservation, shipping and
storaee ntormation. The state-ofsthe-art will support the imimediate implementation of all of the
cateyores exeept FITPA for TS ey are now in advanced development and should soon be 1eady
tor mplementation. The  systenatic considerationg of  this study  provide  the  bases  to
recommendations concerning implementation of stateof-the-art job pertormnee aids technolopy
well s tor tunthier reseanch and develapiment of other areas such s the conplime of FPIPA and job
onented rmmg techinologies. Asowith any o work ot his kind the projections, especally the
By potheses retlect to some extent the expetences, msiphits, and bines of the autlor (40 pp.)

Stephenson, RW. & Burkett, JRC Aualyei of the Air Foree onthe-ob training s, stem,
AFHRLARTSS3 Toawey AFB, €O Technies! froining Division, December 1975 Project 1121,
Contract FAT609-72 C.0036, American Tustitutes for Research, NTIS. A systentanalyse, of the An
Boe O o c i b AT Ty onn ey at anel conterepces and ke s ol
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hundreds of supervisors and tramees, 17 problem areas were identified, The nature of cach problem
arca was defined by the reaction of work-center superintendents and OJT administrators to 75
specific suppestions tor methods of improving the OJT program in the Air Foree. Additional
intormation about problem areas was obtained by analyzing survey data collected by the Air Foree
OJT Advisory Serviee m thenr 1973 survey of 1502 OJT supervisors and 1,580 trainees, and by
analyzing a smatl amount of questiomaire data collected by the authors. Thirty tentative conclusions
were drawn. Specitic recommendations for program changes were made. including recommendations
for tield test and surveys to validate those conclusions that require additional information priot to
widesscale implementavion, (116 pp.)
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.. aplitude effects: 230 P 448 .

" aptitude index comparisons: 30 N attitudes scale development: 118, 259
aptitude index validities: 23,251 - attractiveness of non-monetary benefits: 395
aptitude indexes: 25, 30, 116, 140, 161,341 attrition: 413,431, 453,502,519
aptitude indexes and performance 376 - auding: 359 IR
aptitude levels: 267, 358 o .. zuding/reading model: 359
~aptitudé perfoggzmce 226 . " ' : audio,cassettes: 286, 486
aptitude rankings: 274 . audio-video recording: 151
aptitude -Tequirements: 213,7257, 274,_297 317, . audio-video recording system: 104, ll4

379, 493'3 494, 495 - . : audio-visual:, .101, 203, 219, 432 525,532
aptitudc tests: 97 ) T audio- wsua_[ mds 286
aptitude-treatment interaction: 321, 350 audio-visual indtruction: 169, 240

- dptitude variables: 387

: " audio-visual trainer: 500
‘aptitudes: 57, 80, 108, 141, 182, 206,-214. 25

2, " audio-visual training: 326
269, 270, 272’ 342,386,421 auditory ifformation processing: 406
AQE62: 535 ) auditory processing: 434,
+AQE-64: 535 automated demonstrations: 513
AQE-66: 535 automated diagramming program (DIAGRM): 749
AQE-D: 535 automated instruction: 67, 101, 243, 330, 486
AQE-F: 535 - automated instryctional provisions: 513 *  °
AQE-J: 535

automated rcadabdlty index: 128

AQE valifiitics: 251 ) o - automated'testing: 371 S
Armed Forces entrance and examining stations automated training: 509

A (ASI;ES): 309:“.( ation T { (AFQT): 21, 140 automatic data processing machine operatcr: 93
mmed Forces Qualification Tes : 21,140,
161, 220, 264, 276, 345, 493 automatic image interpretation: 40, 94, 142

automatic instructional system: 510

Armed Forces Women's Selection Test 140 automatic interaction dqtector model: 300

armed services: 361
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f’ . E) bml (.) '3
o ) . 202




, ¥
Jutomatic occupational guidance: 250 cadets: 18, 286

automaton model: 212 . ' cadmium sulfide photocells: 7
average time spent: 81 : ) ° camera: 55 ~
avionics: 483, 521 - ' camera TV: 403 ’
avionics systems: 416 . : " candidate measurement formulae: 4° S ; :
AVROC program: 361 B cannabis: 301,364
axiomatic methods: 329 * \ . carcer: 3612362
’ carcer areas: 76, 206
background 272 _ , career attitudes: 130,208
background characteristics: 342,421 : career counseling: 250
haekground item farmat: 273 . carcer decisions: 109,445, 503
background questions: 65 . *~  career development: 494, 495
background variables: 24, 64, 122,236, 252 career development courses: 96, 98
back rest: 512 ! ' career fields: 64 - ’
barbiturate abuse: 341 . “career intent: 72, 130, 178, 208, 229, 343, 466,
barbiturate use and other drugs: 341 . 505,508 '
barbiturates: 301 . careerintent score: 72
barrel roll 192 career intent stability: 109
base cngmccr automated management systems: 66 career intent survey: 109
base engineering: 59, 62, 63 . . career intentions/reenlistment: 297
base size effects: 230 . . career ladders: 24,93,274
bases of authority: 109« . career ladder satisfaction differences: 193
~ basic airman: 363 . i career management: 187
* basic training: 237,302, 469 . , career motivation: 150, 229
basic training attrition: 237, 302 . career-noncareer: 178
basic trdining setback: 237,302 e . career/non-career gtatus: 245
_ Bayesian testing: 371 carrel design: 526 N )
- behavior correlates: 308 "+ categorical variable: 319, 320 ’
behavioral analyses of tasks (BAT) 487,539 category B skills: 129
behavioral objectives: 195, 197 category I, l‘l}k& JII testing: 54,55, 56
behavioral traits: 507 S ' category IV: 281
-y belief maintenancé: 109 ) R } cathode-ray tn%;s: 5,180,510, 515
benchrark scalc3 213,257 L “causal correlatidn models: 508 : '
bend angle* 101 ., cause of elimination: 453
benefits: 395 7 s emm oo CHAMPUS: 407
bias: 207 characteristics: 272
bibbivyapluc Jata handling: 47 : checklist: 17, 20, 24, 35, 36, 37, 64 77, 82, 93
biblic ety 533 ) 120
. bioelectnc contiel: 50 s : chi-square: 71° N .
biographic information: 108 ] ' civic action: 64 . ~
biographical data: 300 civil engineering: 63 .
biostimulation: 50 ) civil 2ngineering (real property, work control,
. birefringent package: 515 labor reporting, cost accounting): 59, 62
bonus: 307 - - R civil service: 207, 368 -
Boolean functions: 45, 4é 126 civil service classification: 236 _ ‘
branched testing: 371 ' ’ . civilian-acquired skills: 201, 210 . ~
s brightness: § K _ civilian manpower system: 146
budgeting: 188 ' : civilian youth: 360 :
5 _ ' classification information: 446
C-141A crdw performance measurement: 442 classification structure: 467
C-130E aircraft: 135 . classification system: 207
"cadet categories: 22 . - . class:ﬁcatlon tests: 19, 80,103, 218, 335
o) 4
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classified data handling: 47 computer-based instruction '(CBI)': 106, 221, 222,

close approach to model: 174 . 292,293, 369, 448

ziosed circuit color: 403 computer-based personnel system: 389, 528

closed circuit vcevision. 132 computer-based systems data: 156

cluster analysis: 275, 467 «computer-based testing: 472 o

cluster unalytic techniques® 262 computerontrolled: 464

crustering prceedures: 249, 481 . computer data runs: 216

cockpit procedures training: 326 , ) computer dialqgue: 420 . ]

 cogritive pretraining: 326, 500 , ' computer genérated imaggs: 52 IR

ceefficient of concordance: 300 computer generated troubleshooting trees: 339,

‘cognitive learning: 390 - 340 .

cogiitive pretraining: 529 computer image generation: 94, 142, 180, 492,
cognt ve style: 397 510;514 d instruction (CMI): 106, 221
opniti ; T computer-managed instruction ( : , ,
cognitively oriented training: 390 255, 298 448

college characteristic variables: 253
college characteristics: 316, 462

college differences: 34

college graduate enlisted personnel: 254
college transcripts: 536

color, human eye response: 403

color resolution: 403

color stripe cncdding: 403

color television: 403 "
. . M r\ :
combat crew training: 131 computertechnology applications: 47

: . computer terminal: 106, 538 .

combat evaluation: 81, 9| . .
. ) computerized clustering procedures: 249

command-directed: 319, 320 . "
computerized counseling: 250
computerized diagramming: 249
computerized job analysis techniques: 249
computerized simulation: 228
computerized testing: 371
computers: 285, 298, 538
computers for training: 167
computers in education: 167
concensus ratings: 92
concept acquisition: 293

computer operator: 93

computer programming: 62, 63, 404

computer programs: 59, 410,411, 412

computer programs used in job anaiysis:.249

computer simulation: 423 '

computer systems: 409

computer techniques: 11, 17, 20, 35, (36, 37, 77,
82,83,93,120

command effects: 230
commissaries: 407
commissioning programs: 57
communications: 227
conununications measurement system: 44
comparison: 364
compensatory tracking: 149, 314
complex coordination: 222
complex skill acquisitior: 137
comprehensibility: 370, 372 o ..
comprehension: 347, 490, 497, 498, 499 Lt)nwpt}xal phas%. 416 .
comprehension strategies: 397 L"(mcmn.lta‘nt van:li,)le anul?'sm: 21
compreliensive sceupational data analysis progrim condensation O,”l A data: 331
(CODAP); 223, 249, 273, 274, 275, 299, 317, confidence test'ng: 163, 164, 165, 166, 430
377, 379, 410, 411, 412, 466, 467, 481, 520, conncction technique: 497, 498

532 4 contingency management: 327, 328, 344, 455, 456
compressed speech: 347 continuing education: 216, 217
computational linguistics: 372 continuing education courses: 48
computational techniques: 45, 46, 126 continuing education methods: 48
computed displays: 52 continuing education nerds: 48
computer-aided instruction: 49, 73, 74, 167, 278 continuing educational systems: 216
computer-aded research: 74 ‘ continuing engincering studies: 217
computer-assisted instruction (CAl): 47, 1006, 212, contouring: 512

2ol 320,350,404, 420, 448, 404 control card: 502
computerasisted research stratepy: 73 CONUS bases: 363
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* correction

CONUS bases/stations: 501

CONUS Vietnamese {raining: 99

conversion procedures: 30

conversion tables: 57

cooling” 5+ ,

copin; with di< *raction: 490, 497

Cornel} *utv (. tion studies: 297

© guessing: 204

torrection restrictions of range: 27,251

correlations: 252,368

cost: 188, 227

cost analysis: 316, 357,400, 409, 462

cost-cffectiveness: 11, 33,100, 316,462,483

cost models: 357, 400, 483

costs vt instruction: 68, 69

counseling: 250, 286

counterinsurgency: 64

course development: 197, 240

course evaluation: 189,200, 323

course modification: 240

course training methodology: 53

courseware preparation: 526

courts-martial: 465

creativity: 397

credit unions: 407

crew coordination: 450

crew coordination training: 451

criterion: 224

criterion accountability: 507

criterion comparison (CRICOM) values: 520

criterion development: 485, 537

criterion group discrimination: 147

criterion objectives: 195, 197

criterion referenced measures: 95

criterion referenced tests: 380, 381, 382, 383,
384,518

critical dimension: 468

critical task identification: 54, 55, 56

cross-application of trait weights: 376

cross-cultural: 20, 270

cross-cultural instructional problems: 99

cross-lagged correlation: 508

cross-rater validation: 23

CRT: 514

CRT displays: 190

CRT clectronics: 180

CRT sweep generation: S14

cue onset: 511

cue dermination: 511

cucing, theory; 172

cultural subgroup difference: 97

cumulative percentape foss: 2760

)
[~
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current awareness: 12
curriculum development: 197

data acquisition: 47

data acquisition subsystem: 444

data analysis: 173

data analysis computer programs: 249

data automation personnel: 377

data automation specialist: 93

data bank: 3

data base: 33, 100, 276, 460

data calibration/reduction: 192

data classification: 12

data collection: 17, 20, 24, 35,36,37, 64, 77,82,
83,93,120

data collection analysis systems: 439

data management system (DMS): 93, 373, 374,
429

data processing: 12,157, 158, 159, 425

data processing machine operator: 93

data processing subsystem: 444

data services career ladder: 93

data sought: 440

data systems analysis and design career ladder: 93

data systems carcer field; 93

decision options: 482

decision trees: 183, 265,454

demographic/cultural subgroup: 116

demographic-cultural variables: 97

demographic variables: 387

department of defense officer record examination:
57

deployment: 290

depth of field measurement technique: 2

describing function analysis: 50

descriptive models: 134

desertion: 304

desertion rates: 304

design alternatives: 155, 183,265

design engineering: 60,061

design engineering methods: 287

desien options: 183, 265

design option decision trees: 287,477,478

design process: 60,476, 477,478

design to cost: 483

design trade offs: 11,443,454

design trade studies: 416

desirable jonmey man-level: 467

detuchment effectiveness: 100

detachment effectiveness criteria: 316,462

devices potentially for measurement: 440

diagnosing learcing: 489,490

)



diagramming by com[;utcr: 249

DIAGRM program: 249

dichotomous criteria: 322

difficulty: 80

diffusion characteristics: 101

digital avionics: 477 .

digital avionics information system (DAIS): 483

digital computer models: 45, 46, 126

digital computer (PDP-8/L): 173 °

digital computers: 8,514

digita! devices: 538

digit.l simulation: 8, 40, 94, 142

disbursement specialists (671X3): 467

discharge: 342,421

disciplinary actions: 4(§

disciplinc: 448

discriminant analysis: 277, 300

discriminative Iearning: 390

displacement cffect::105

display devices: 5, 388

display flicker: 190~

disnlays: 41, 403, 514, 538

dissatisfaction with military service: 503

distributions: 80, 110, 290, 502

division oflabor: 109

doctor’s degree holders: 89

document retrieval systems: 279

DoD programs: 407 ¢

dodecahedron structur2: 515

down time: 448

draft: 360

draft-frec environment. 263

draft-lottery: 108, 141, 161, 191, 220, 431

draft motivated: 179

draft-motivated trainee: 263

draft motivation: 191

draft non-cligible: 141, 161, 220

draft pressure: 161,220

draft vulnerability: (41 , 431

drug abuse: 252,272, 341, 461

drug abuser: 342, 421

drug effects: 301

drug use: 301, 364, 460

dual-level presentaiion of JPA data: 331

dutics: 64, 81

duty AFSC: 17,20,24, 35, 36, 37, 04, 77, 82,83,
93, 120

duty categories: 120

duty occupational group: 89

duty statements: 83

duty-task list: 65

duty-task organization: 71

dynamic observation: 2.1

E type PCS move: 320

early-out: 290

edge: 468

education: 1, 42, 59, 90, 152, 189, 200, 201, 203,
210, 214, 227, 233, 289, 307, 312, 313, 323,
329,357, 378.400, 401, 407, 435, 436

cducation and training: 62, 63, 66

education levels: 267, 341, 358, 386

education profile: 536 A

education requirements: 76, 536

education system models: 134

edzﬁ:ation systems: 260, 408, 531

education technology: 233, 289, 312, 313

educational achievement: 276

cducational credentials: 306 ‘

educational effects: 22, 57, 80, 103, 218, 335

educational facilities: 330, 486

cducational level: 116, 140, 281

cducational media: 169

cducational needs: 48

cducational opportunitics: 303

educational programs: 48, 305; 306

¢ducational requirements_ determination: 134

cducational research: 47 o

cducational resources: 200

cducational suijtability index: 536

cducarional system design: 134

cducational technology: 167, 278, 435, 436

cducational variables: 27 I

cffort measurement: 488

18-ycar-old enlistees: 191

clectro-optical imaging systems: 492

clectro-optical simulation: 492

clectromechanical tests: 173

clectron device: § S

clectronic computer operator: 93

clectronic computer repairman carcer ladder: 77

clectronic cquipment: 1, 404

clectronic subsystems maintenance: 154

clectronic troubleshooting: 404

clectronic troubleshooting aids: 154

clectronics aptitude: 274

electronics maintenance simulator: 13 '

clectronics maintenance training: 13, 43, 53, 84,
()S

clectronics training: 404

clectrostatic vidicon: 132

cligibility: 502

climination: 453

climination rates: 57

cnabling objectives: 195, 197 .

cugineering d/csign: 454

200
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engineering education and research: 47
engineers: 60,61

enlisted personnel: 201, 202,206, 210,214
enlisted promotions: 24t

enfistment: 110, 307, 309, 311, 360
enhstment and unemployment: 311
enlistment behavior: 31

enlistment incentives: 257, 311, 358
enlistment motivation: 141

enlistment standards: 530

entering FPTAs by maifunction sympiom: 33i
environment: 468

environmental characteristics: 533

" environmental prefereices: 363, 501
equal opportunity: 2€7, 358,407
equipercentile conver ions: 57, 485
equipment design: 54,55, 56, 60, 61, 102
equipment evaluation: 4.

equity theory: 297

" equivalence of judges: 452

equivalent scores: 57

error analysis: 8

errof scores: 322

estimated grade value: 32

evaluating media: 169

evaluation: 188, 279, 369

evaluation of co-workers: 109
evaluation of WAPS factors: 246
event recording: 54

exchanges: 407

experience: 201,210,214

experience rating factor: 65
experimental and control groups: 86
experimental field review: 65
experimental psychological tests: 387

I°4 aircraft: 91

IF41: crew performance mieasurement: 442

F-111A aircraft: 13,53, 84, 95

F-111A aircraft performance testing weapon
control systems: 43

F type PCS move: 319

face: 468

facets of satisfaction: 445

facility maintenance: 62,03, 66

factor analysis: 509

fatigue characteristics: 176

fault isolation: 339, 340

feasibility: 279

feedback: 448

female: 496

FFT: 433

14

" Field-of-View: 266

field test: 78
field training: 419

fighter pilots: 300

fill: 385

- final school grade: 116

finitestate automata: 212

fire control systems: 521

first-term airmen: 507

fit: 385

five-skill level achicvement rates: 120

fixed purpose simulators (FPS): 458

flexilevel testing: 371

flicker: 190

flicker fusion: 190 ,

flight data sensors: 192

flight engineer training: 135

flight monitoring: 149, 314

tlight simulation: 8, 111, 388, 405, 418,438

flight simulators: 10, 111, 4C3

flight tasks: 509

flight training: 3, 366, 413

flow index: 31

flying deficiency (FD): 453

flying phases: 440

flying skills: 354, 434

flying skill taxonomy: 353, 355, 356

flying task taxonomy: 353, 355, 356

flying tasks: 354 '

flying tasks and skills: 353, 356

flying training: 112, 114, 115, 135, 136, 137, 138,
156, 168, 195, 308, 326, 354, 405, 414, 415,
433,435,436,439,519

flying training research: 470, 529

force modeling, enlisted: 391

force projection: 31

force structure quality: 267, 358

forecast model: 250

forecasting: 319, 320

forecasting reenlistménts: 505

foreign students: 26

foreign training media: 99

foreign training rescarch and development: 99

foreign training techniques: 99

formation flight trainer: 433

formation flying: 433

formation training: 194

FORTI,AN: 410,411,41.

forward air controller: 199

forward looking infrared: 200, 450,492

FPS vidicon: 132

{ringe benefit evaluation: 395



fully proceduralized job performance aids
(FPIPA): 241, 283, 284, 371, 473,474, 475,
487,539 ° B

“fully procedwalized naintenance: 288

fully proceduralized maintenance technical data:
282,473,474, 475,487, 539

fully proceduralized troubleshooting aids
(FPTSA): 241, 282, 283, 284, 331, 339, 340,
396,473,474, 475, 487, 539

functional account code: 504

future role of navigator-observer: 195

G-seat: 510, 512

gain index: 31

gains in test scores: 22, 57

gaming model: 502

gas bearing: 113

GAT-l performance measures: 149, 314

GATB: 493,495 .

GCA training: 506

GED program; 305, 306

general aviation t.ainr: 509

general educationai development: 305, 306

general mental abilivy: 201

general purpose simuintois (GPS): 419,458

generalized data oased maznagement system
(GDBMS): 373, 374,429,528

geographic arcas: 358, 496

geographical arca of enlistment: 116, 141, 386

geozraphical preferences: 363, 501

G.1. Bill: 401

grade: 368

grade kias: 32

grade conversion: 537

grade levei: 206

graduate credit: 48

graduate degree: 89

graduate degree programs: 89

graphic CRT display system preprogramining: 513

gray shade: 468

GRMBRS program: 249

ground based trainer: 413

ground control: 516

ground trainer: 119, 121, 182

sround training devices: 405, 418

ground truth specification: 40, 94, 142

group ditferences: 34 '

group overlap: 81

group membership programs: 249

group membership reports: 249

grouping proced..: - 249 48]

growth rate: K9

204
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GRPMBR program: 249
guessing and test variance: 204
gunnery: 107

gunship: 209, 451

Hadamard functions: 126

hallucinogen: 301, 421

handbook development: 521

liandbocks: 521

haptic cuing: 50

haptic system: 51%,512

hardware: 286

headquarters-directed: 319

head-up display- 151, 226

helicopter mechnic carcer ladder: 82

Herzberg two-factor theory® 297

heterogeneity: 120

hierarcliical clustering: 324, 410,411,412

hierarchjcal ,grouping: 17, 20, 35, 36, 37, 64, 77,
81, 82, 83, 93, 120, 236, 249, 275, 337, 377,
481, 505

high-aptitude personnel: 386

high resolution: 266

high-resolution radar: 40, 94, 142

high-resolution TV; 132

high-resolution TV camera: 132

high-resolution TV monitor: 132

high-rick personnel: 479, 530

high-school dropouts: 220

high school equivalency: 305, 306

high school non-graduates: 530

high school testing: 296

high school testing program: 251

homogeneity* 120

human capital: 357, 400

human decision theory: 287

human engineering: 14, 60

human errors: 153

humau factors: 11,60, 61, 102, 153, 155, 183,
234,244,366, 454,457

liuman factors cnginccr’ing: 1

humpn factors test and evaluation: 6,9

iuman faciors test management: 44

human factors testing: 14, 44, 88

human factors testing techniques: 44

human learning: 127, 169

human performance: 308, 394

human peiformance evaluation: 44, 215,457

human performance quantification: 153

human performiance reliability: 153

human resource prediction: 398, 476, 4872

human resource requirements: 416



human resources: 42, 244, 287,457
human resources data: 60. 61, 155, 183, 234, 238,
265,416,521

human resources data systems design and’

operation: 260, 408, 531
human resourees parameters: 398,476, 482
hybrid vidicon: 132
hy pothetical low aptitude tasks: 75
Hysteresis synchronous: 113

illimination level on normal axis: 101

image intensifier, magnifying: 266._.

image projection: 113 ’

imaging systems displays: 492 --.

immediate supervisors: 452

implementation plan: 444
importance-possibility scate: 109, 178, 229, 245
improved selection ratio: 27

improyement to SMK-23 simulator: 2
incenitive management: 327, 328, 344, 455,450
incentive motivation: 344, 352

incentive systems: 488

-

incentives: 205, 256, 269, 307, 309, 327, 328,

407,455,456
inclincd-i.;,{agc plane: 174
incomie-in-Kind: 395
indexes: /3‘), 333
individual dilferences: 189, 200, 292,
323,350,397
individual vs. group behavior: 92
individualized ingtruction: 221, 222,
312,313, 330, 3306, 369, 486, 525
individualized testing: 371
inducements: 110
industry survey: 217
infinite depthof-ficld: 174, 266
infimity display: 41
infinity display system: 51
infinity optics: 403,510, 515
in-flight data acquisition: 192
in-light video recording: 4, 70, 107
information communication system (1CS): 429
information complexity: 293
information feedback: 127
information management system: 389
information orgimization: 293
information processing: 434
information processing and retricval: 47
information processing (human). 397
information processing in Nying: 100

293, 321,

285, 204,

information processing model: 406

information processing skills: 406

information retrieval: 12,157, 158, 159

information retricval systems: 279

information sequences: 292

information storage: 12,157, 158, 159

information systems: 477

information theory: 378

information tree structure; 157, 159 .

information valuc: 446

infrared: 484

initial contact: 448

innovative educational methods: 217

input sources: 109 i

inscal: 293

inservice training: 448

institutional differences: 22

institutional researeh: 533

instruction: 68, 69, 280, 333, 334

instruction systems: 408,531

instructional algorithms: 221

instructional data: 332, 333

instructional devices: 260,408, 531

instructional environment: 420

instructional material: 369, 538

instriiccional measurement: 293

instruction  methods: 293, 310

inst; .ctini al niodels: 329,

instructional mades: 177

instructional programs: 459

instructional resource allocation: 221

instructional sequences: 293

instructional strategies: 221

instructional system development: 95, 170, 195,
197,333,234, 396,451,525, 529

instructionul system development training: 332

instructional systems: 260, 280

instructional systems design: 135, 156. 279

instructionil systems enginecring: 195

instructional technotogy: 167, 233,289,312, 313,
378,430,449, 526 .

instructional theory: 329

instructor evaluiation: 90

instructor feedback: 67

instructor pilot characteristic: 453

instructor qualifications: 90

instructor training: 198, 394

instructors: 90, 448

instrument flying: 119, 121

instrument training: 500

'
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mstrumcntahty—cxpcctancy t,hcory 297
insurance; 407 .

" integrated logistics: 228

integration step-size: 8 )
interaction detection in prediction systems: 261
interactive computiag: 157, 158, 159~
intelligence operations carcer ladder: 36
intercorrelation matrices: 30 -

intercorrelz’ions: 22, 80, 103, 218, 322,335

interest inventories: 297

interest measurement: 187

internat consistency: 103, 160,218,335
interrater reliability: 274, 485, 524, 537
interview methods: 71 .o
interview types: 71

interviewees: 71

interviews: 38,201, 202, 286

-intraclass correlation: 92

inventory: 83

inventory management career ladder: 35
inventory management instruction: 336
inventory of tasks: 249 '
irritants: 269

ISD information systems: 279

item analysis: 147,277

item-by-item test administration: 258
item developmient: 445

item difficulty: 103, 218, 335

item discrimination: 147

item selection: 147

item validity indices: 147

item weighting: 147

iteration rate: 8

jet engine mechanic career ladder: 17

job differences: 76, 83

job difficulty:, 38, 123 124, 125, 187, 317, 325,
338,379, 466 .

job difficulty index: 368

" job duties ant! ‘tasks: 130

job effectiveness: 254

jOb evaluation: 92, 213, 257 317, 338,379,480,
485,537

job factor ratings: 75

job grouping: 17, 20, 35, 36, 37, 64 76, 77, 82,
83,93, 120, 236, 249

job importance — job possibility scale: 72, 130

job incumbent evaluations: 524

job incumbents: 76, 193

job interest: 193, 508

job inventory: 17, 20, 24, 35, 36, 37, 38, 64,65,
71, 76, 77, 82, 83, 93, 120, 207, 236, 249,
273, 317, 324, 466, 467 :

job level: 120

job-oriented advertisement: 303

job oriented training: 95, 242, 396

job performance: 83, 494, 495

job performance aids (JPA): 1, 154, 157, 184,
185, 186, 215, 241, 242, 278, 282, 283, 284,
288, 396,457,473, 474,475, 487, 539

job performance measures: 95

job performance test: 203

job-person match: 524

job preference: 534

job proficiency: 38

" job requirement factors: 480, 485, 537

job analysis: 17, 20, 24, 35, 36, 37, 39, 64, 76, 77.

82, 83, 93, 120, 181, 187, 207,213, 214, 223,
2306, 249, 257, 299, 311, 317, 324, 338, 346
308, 379, 4606, 467, 481, 520
job and task analyses: 473, 487, 539
job assignment: 187
job attitudes: 505, 523 I
job attributes: 123,124,125, 368 '
job changes: 38
job characteristics: 524
job clustering: 83

’

" joh comparison: 368

job complexity. 236

job description: 17, 20, 24, 35, 3¢, 37, 064, 76, 77,
82, 83,93, 120, 181, 23, 317, 324, 338, 308,
410,411,41., 480,485,522, 537

.
il

job requirements: 213,257,317, 524

job samiple tasks: 413

job sampling: 182 ,

job satisfaction: 187, 193, 254, » / .
363,445,461, 474,495,501, Su

job satisfaction survey: 109 !

job similarities: 76

job skills: 201

LT
)y 523 T34

~ job survey: 38, 76, 223, 481

job/task analysis: 493

job-task difficulty: 162

Job Tusk Performance Tests: 380, 381,
354,518

job tenure: 505,523

job training requiremente: 38

job type groupings: 324

job-type groups: 368

job types: 17, 20, 35, 36, 37, 64, 76, 77, 8, 83,
93, .120, 236, 275, 410, 411, 412, 466, 467,

522

382, 383,



"job typing: 249,299 e
judging performance: 452
judgment aaalysis: 337
junior officer: 150, 229

key punch operator: 93
kinescope: 5

kinesthetic cues: 5i0
knowledge of job content: 452
knowledge of results: 127
KPATH program: 481

laboratory models: 5 .

lagged predictor varable: 319, 320 A

language comprehension: 359, )

language processor: 420

languaging processes: 359

lap belt: 512

laser display: 113

laser projection: 365

‘Lazy 8: 192

_leamer centered instruction: 95

fearner control: 321, 350

learning: 15, 87, 463, 489, 490"

learning assessrnent: 200, 323

learning carrels: 101 .

feaming center: 112, 145, 219, 239, 240, 243,
330,432, 486, 525,520, 53"

learning deficits: 489,490

learning environment: 526

learning experiments: 200

learning from textual mnaterial: 449

learning process: 489, 490

learning sample: 509

learning strategies: 369, 397, 489, 490, 497, 498,
499,526

Jearning task: 101

learning to learn: 489

Jeastcost training: 326

leisure activitics: 523

lens-monitor virtual image display : 2

library activitics® 47

life cycle costing: 437

life cycle costs: 539

fight distribution characteristics: 101

light:planc training: 182

Jight sources: 266

fighting techniques for three dimensional models:
9

Tightweipiat mirrors: 41
lightweight optics: 51

Lincoln training system (LTS): 278
line officer force: 8¢ A
line replacement unit (LRU): 241,423
linear programming: 315, 318

linear regression analysis: 508
listening: 347, 357

Jistening comprehension: 347

“literacy: 294,295,417

literacy gap: 294

Jiteracy level: 143, 144

literacy skills: 359,417

literacy training: 310, 359

location effects: 230 )

location ‘preferenges: 363,501

logistic composite model (LCOM): 423
logistic supvorts: 11

logistics utilization field: 120

 long-term memory: 15

longitudinal analysis: 508

Jongitudinal records: 504 .

loss for undesirable causes: 276

Joss indexy. 31

Iow-abilixairmen: 86,98, 264,517

Iow-apti\ttﬁe airmen: 230

low aptitude job types: 75

low aptitude men: 310

low light level TV: 209, 450, 484, 492

Jluminescence: 5 ‘

m'\agnetic support: 365

maintenance: 61, 102, 171, 172, 244, 423, 424,
425,420, 427,428

maintenance assessment: 54, 55,56 -

maintenance data bank: 351

maintenance dependency charts (MDC): 473

maintenance effectiveness: 380, 381, 382, 383,
384, 518 ‘

maintenance performance: 238

maintenance personnel; 265,287,416, 454

maintenance personnel job analysis: 9

mainteniance requirements: 61

maintenance simulator: 527

- maintenance task analysis: 282, 283, 284, 288

maintenance task simalators: 241
maintenance training: 95, 396
major academic specialty: 148
maladaptive accessions: 479
male-female comparnisons: 140
male-female performance: 386
males: 360, 496

mal function: 67



" man-machine relations: 1 .
man-machine systems: 138,153
management: 33, 100
management analysis career ladder: ’)1
management by objectives: 391 Ty
management engineering: 377
..management engineering teams: 480, 485 537
" management games: 58
management_information system (MlS) 373,374,
429 528
management systems: 49, 59, 62, 63
management tasks: 7%
mancuver: 491
maneuver segmentation: 415
maneuver times: 491 )
manifestation of apprehension (MOA)* 453
manpower: 201,423,424 ,425,426,427,428
manpower mahagement model: 31
manpower personnel: 480 -
manpower pool: 267, 358 -
manpower requirements: 11,60, 61, 351
manpower utilization: 214
manuay| tracking evaluations: 50
mass data storage: 94, 142
master's degree holders: 89
materiel career area: 35, 120
materiel control: 35 |
matericl facilities career fadder: 35
mathemagenic behaviors: 399
mathematical models: 329
mathematical prediction: 18,300
maximization: 385
measure of success: 342,421
measurement: 200, 203,258, 262
measurement and evaluation: 380, 382, 383
measurement dnd eviluation eléctronics tmmmg:
380, 381,382,383, 384
measurement and evaluation maintenance training:
" 380,381,382,383, 384,518
measurement and evaluation technical training:
380, 381,382, 383, 384, 518
measurement and evaluation vocational education:
31, 384
measurement format: 139
measurement of task dimensions: 162
. measurement processing: 441
medasurement systems: 439
media: 170, 286, 347,432,459,480, 525
media courseware production: 526
media development: 23§
~mediated instruction: 101 .
medical benefits: 40
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medical career field: 83 -
medical deficiency (MD): 453
medical personnel: 275, 325
medical sc'rvice career field: 275
medical service career ladder: 325
medical service training: 169
memory: 15

memory strategies: 397

mental ability category: 140
mental category: 129, 276

merit promotions: 109
meteorology: 212

methodology: 231,471 .
microfiche: 175

microfiche production: 278
microform devices: 177 " ;
mu.roform systems: 176

mlcroforms 177.

military asslghmént process 146

: mlhtary-u!\mudes 502 °

. military performance: 143, 144

military carger: 311 _

military classification process: 146

military education: 47 ’ ‘L

military grades; 24,76 '

military job accotnmodation: 202

military jobs: 17, 20, 24, 35, 36, 37, 64, 76, 77,
82,83,93 | .

military justice: 465"

G
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military personrel: 210, 214, 309 {

military personnel costing: 437

mjlitary psychology; 74

military separation process: 146

military service: 307, 311, 360

military training: 73, 201, 202, 210, 214 329,
393,540

minicomputers: 285,298, 538

minimum qualifying scores: 57,80

minority groups: 345, .

missidn background data: 81,91

mission cffectiveness: 81,91

mnemonics: 15,

model: 188,468

model! building: 261

model decoration: 260,

model illumination: 266

muodeling: 468

models for testing: 44

models ofjob satisfaction: 297

morile: 109 . .

mosaicked visugl channels: 515

AR

212,
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motion perception: 511

motion perception systems: 512
motion simulatrion: 225

motion system: 510 -

motion system limitations: 512

motivation: 16, 42, 108, 152, 205,231,309, 227, /

328,360,361,362,455, 456, 534
motivational subsystem: 216
motor skill acquisition: 138

_motor skills: 127 » /

multidimensional criteria: 293
multidimensional scaling: 262

multi-media: 112; 145,168,219, 286
multi-media instruction: 500,529 . =
multiple: 272, 364 . .
multiple correlation: 207, 252 J
multiple discriminant gnalysis: 147 ]
multiple lincar regression: 261,322,461

“ multiple regression algorithms: 414 {

multiple rcgressnon analysis: 26, 207, 480, 485,
537 :

multiple regression techniques: 18

multistage testing: 371 ;

multivariate methods: 147

music preferences: 523

Naval personnel: 210

navigator: 81,91

navigator commonality analysls 195,196
navigator-observer: 195, 196, 197
navigator-observer training: 197
navigator-observer training requirements: 195, 197
navigator-observer training research: 195

navigalor task analysis: 195, 196

navigator task descriptions: 195,196

navigator training: 196,519

- navigator training attrition: 519

navigator-training prediction: 218

Navy aptitude batteries: 493

need fulfillment theory: 297

Negro airmen: 224

network flow algorithm: 291, 469

new mental standards airmen: 230 -

n2w standards: 144

new standards men: 143, 401, 407
Newman-Kuels test: 520

non<common navigator tasks: 196

non<redit courses: 48

non-monetary benefits: 395 '
nonprior service college graduate airmen: 148,254

nonsupervisory duties: 71

“officer retention: 109, 150 o

214,

non-verbal aptitude battery: 271

normative data: 57

norming: 30

numerical evaluation: 105

numerical integration: 8

nurse utilization field: 325

object: 468 ‘

objective measurement: 447

observed test variance: 204

occupation: 133

occupational analysis: 187, 213, 223, 249, 257,
275, 297, 299, 325, 338, 377, 379, 481, 508,
522,524

occupational classification: 317 .

occupationl data: 520

" occupatignal inheritance: 109
- occupational inventory: 445

9

“

occupational preferences: 146, 202

occupational research: 223,317, 338,467, 481

occupational structures: 83

occupational survey: 17, 20, 24, 35, 36, 37, 64,
76, 77, 82, 83, 93, 120, 181, 223, 236, 249,
338,379,410,411,412, 466,481, 522

occupational survey data: 193

occupational utilization: 133

OER: 29, 105

OER estimates accuracy; 32

OER vs. AFSC: 28

“QER vs. command: 28 ‘ '

OER vs. education: 28
OER vs. grade: 28

officer accession: 315,318
officer attitudes: 178

officer background and attitude survey (OBAS)

229
officer effectiveness: 29
officer effectiveness criteria: 253
officer effectiveness reports: 28, 248
officer generalist: 120
officer grade determination; 480
officer grade requircments: 480, 485, 537
officer management: 76
officer performance criteria; 34
officer performance measures: 28
officer procurement: 179,263, 315, 316, 318,
462 '
officer procurement model: 315,318
offiter quality: 33, 100 1
officer questionnaire: 38 /



. optimization: 385

officer selection: 19

officer selection and classification: 80, 103, 2|8
335,

officer selection tests: 18

officer specialist: 120

officer specialties: 76

officer surveys: 466

officer training: 343

Officer Training School candidates: 57
Officer Training School students; 229
ofﬁcegr utilization: 109

officers: 76, 122, 361, 362

ondine information systems: 279
on-the-job trainees: 211 '

”

_on-the-job trammg 38, 129, 227, 357 393, 400,

540
open-systems theory: 109
operational and support cost: 483
operational tests: 251
operations: 171, 172
operations research: 409
opiates: 301 :
opinion survey: 75 ' ‘ ;
optical: 41 '
optical probe: 174,266
optics, refractive, infinity: 403
optimal allocation strategy: 446 .

-

" optimal assignment (fill): 237,302

optimal instructional information: 292

oracy skills: 359

organizational dilemma: 109 -

organizatignal effectiveness: 533

organizational maintenance: 184,185,186 __,
organizational structures: 377 “ '
organizational theoty: 109

orentation: 448

outside wire and antenna m.nntcn.mcc career
ladder: 20°

overprediction; 224

overrepresentation: 71

" pancake window: 510, 515

parameter: 502

paraphrasing: 497

parental attitudes: 303

parsing: 420

partition: 468

part-task trainers: 194,209, S00
part-task training: 326, 450, 529/
pattern identification: 261

pay: 407

pay systems: 352

payoff value: 385

P S budget: 319,320

peer ranking: 300, .

peer ratings: 28,248

pentagonal channels: 515

perceived value of non-monetary benefits: 395
percent group membeys performing: 324
percent members performing: 81

. percent time spent by members performing? 324
percent time spent by total group: 324
percentile scale: 80

perception: 190 v

*perceptual flicker: 190
" perceptual learning: 73, 74

perceptual motor skills: 111
perceptual skills: 127

perceptual tests: 517
performance: 272, 448
performance asséssment: 4,70
performance autonomy: 236
performance comparabi]ity 296
performance criteria: 131 -

-performance descriptors: 45,46, 126

performance discrimination: 105

" performance equivalence: 470

performance evaluation: 29, 201, 260, 300, 408
508,531

. performance feedback: 50v

performance measuzement :. 45', 46,126, 192,232,
314,414,415,439,470,471, 506

performance measurement processor: 414

performance measures: 86, 149,509

. performance monitoring: 67
-performance ratings: 23

performance‘recording: 198
performance scoring: 418
performance standardg: 236
performance test: 203

performance testing: 13, 14,84, 88,95
performance tests: 264, 394,517
permanent change of.station (PCS): 319, 320
personality inventories: 479
personality traits/factors: 248 '
personality variables: 397

personnel: 42,315,318, 385
personnel classification: 39

personnel cost: 287

personnel costing: 437

215
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personnel development: 214

personnel evaluation: 418

personnel information retrieval: 389,528
personnel management: 389,528 °
personnel manager: 31

personnel modeling: 422

personnel planning: 39; 60, 61

personnel policies: 446

personnel procurement: 409 o

personnel procurement and initial assngnmer.t
260,408,531

personnel quahty 391

" personnel recruitment: 250

personnel {esearch: 39, 446 :
personnel resources: 11 ‘

personnel retention: 395

personnel selection: 39, 152, 214, 380 381, 382,
383, 384,418,518 5

personnel selection, training, evaluation: 388 405

~personnel skill level: 155, 744

personnel skill type: 155

peisonnel strength: 31

_personnel subsystem: 6, 9, ‘44, 61,88, 444

pcrsonncl subsystem data: 12

peisonnel Subsystem Test and Evaluation (PSTE):
14,44, 54,55, 56

personnel training: 418

personnel tumover: 250 :

personnel utilization: 39, 187,.193, 260 317,408,
531

phosphor: 5

photo interpretation carcer ladder: 36

photocell fabrication: 7

photocell properties: 7

photography: 486, 525

photoresistive cells: 7 ;

physical demands of jobs: 524

physiological modeling: 225 '

pictorial information: 293

pilot: 81, 91, 270

pilot aptitude: 509 . '

pilot assignments: 300

pilot cognitive growth: 390

pilot error discrimination: 390

pilot evaluation: 447 .

pilot pcrfonn.mu: assessment; 192

pilot pcrformanu: measurement: 45, 46, 126,447

-pilot performance measures: 104

pilot performance reference scales: 104

pilot performance requirements: 3

pilot performance scale development: 104

pilot performance scalcp test and evaluation: 104

416

pilot proficiency: 168

* pilot proficiency assessment: 151

pilot sclection: 136, 182, 509 o

pilot skill develowem 390 : .

pilot skills: 354

pilot surveys: 300

pilot tasks: 354

pilot training: 3, 4, 10, 26, 50,95, 135, 145, 156,
194, 308, 354, 366 367, 388, 405 433, 438
" 470,471 -

pilot training grades: 300

pilot training prediction: 218

pipeline data processor: 514

planning: 188

plasma disi)lay: 464

plasma panels: 538

plastic mirrors: Sl

PLATO IV: 464

PLC program: 361~

pneumatic control system: 512

polaroid film: 55

policy assessment: 290,422

poligy board: 537

policy capturing: 78, 247,337,536

b

policy evaluation: 446 ‘

~ policy simulation: 485,537

215

population norms: 25
poﬁ\aolc video: 235
Porter-Lawler model: 30R
posmon information (TSPI) systems: 375
position washout: 511

post-service earnings: 402
postscrvice‘educational plans: 210
postservice occupation: 133

postservice occupational plans: 210
post-service performance: 402

power lineman training: 394

PPBS: 188

precision measuring equipment: 369
pre-commissioning attitudes: 109
predicting cost: 483

predicting job difficulty: 230

predicting university success: 250
prediction: 34, 109, 150,253, 361, 362,461
prcdlctlon accuracy: 485

prediction composites: 117

prediction inethods: 398, 476,487
prediction of drug abuse: 387
prediction of job types: 65
prediction system: 261
predictor battery 117

’



preparation of technical matétials: 128,
prescriptive guidance: 279
preservice work: 202 : *
PRKPTH program: 481.
probability: 166
problem solving: 397
procedures monitoring: 67
- procurement: 253, 315, 318"
professional education: 268
professional employees: 48 »
professional military education: 47, 134
professionals: 109
proficiency measurement: 192, 198, 366, 447
' proficiency ratings: 81, 91
profile analysis: 524
program (computer): 76
prograrh evaluation: 529
program structure: 442 . : »
program testing: 472 ’
programmed instruction (P1): 87, 169,233, 298
312,313, 399,435, 436, 448,'529
programmed learning: 399
programmed testing: 371
programming career ladder: 93
project’combat team: 81,91, T31
Project M: 29
- Project 100,000: 86, 98, 143, 144, 401, 402
Project TALENT: 19, 80 103,160, 218, 3?5
projection: §
projection model: 502
‘promotlon 290, 342, 407, 421,502
projnotion and evaluation systems: 109
promotion bdard component: 78
promotion boards: 28
Promotion Fitness.Examination: 78
promotion system: 78,79, 85,247
promotion system ficld test: 79
promotion sysiem model: 78, 247
psycholinguistics: 370
psychological operations: 64
psychological realism: 419
psychological testing: 147,
264,430,517 .
psychology: 215,367, 378,438, 457
psychology - individual and
343,384,518
psychometric instruments: 175
psychometric measures: 118, 139,259
. psychometric methods: 147
psychometric scaling: 265
psychometrics: 98, 163, 164, 165, 166,430 .

163, 164,

psychomotor assessment: 173

psychomotor testing system: 173
psychomotor tests: 26, 322,517

punch card acccé;.lqting machine operator: 93

quahty assutance: 486
quantitative methods: 189, 200 ¢
questionnaire(s): 16, 466 “

: questions and answers: 499

* . Questionsin textx449

|

165, 166

group: 38%/381.382,

queuing techniques: 11 v
queying theory: 171, ‘ -

R&D planning: 260,408, 531
race: 116, 187, 345 . . H
racial subgroups: l4l 267,358, 386

_radar displays: 255

radar imagery: 255 ' .
radar simulation: 40,94, 147, 255"

. .radar target models: 255 -
»radio chatter: 119 o
radio operator composite: 27

radiq_logy career ladder: 83
random access slide projection: 464
rank order correlation techniques: 105

~rate-controlled speech: 347

ratee opservability: 23

ratee-rater interaction: 32

rating efficiency: 92 . :

rating reliability: 92 Y

rating scale: 76

rating scales: 17, 20, 24, 35, 36, 37, 64, 77, 82,
83,93, 120, 445, 480 485 570 524,537

rating tlmc 92 t

ratings: 28 ;

readability: 96, 175,294, 348, 349, 370, 372, 417

readability level: 128

reading: 96, 295, 359,417 ' -~

reading ability: 498 '

reading achievement: 310

reading comprehension: 348, 349

reading difficulty: 128

reading grade level: 294,417

teading levels: 348, 149

reading programs: 295

reading requirement: 294, 417

reading requirement methodology: 294

reading skills: 96, 294,295,417

real-time program: 510 ' /

e

M

real-time simulation: 8
real-time simulator: 514

A

216



rear project screens: 101
reasons for accession: 122
reassignment uncertainty: 109
" recent UPT graduate: 131
reception preferences: 397
.recognition of tasks: 452
reconw sissance: 73,74
. recomu.. e pilots: 300

reccord/piayback: 516 )
r-corded audio: 486 -
re¢orders: 432
‘recruit assignment/classification: 291,469
recruit training process: 291,469
recruiter effectiveness: 303

recruiting: 16, 307, 360, 409, 496
recruiting policy: 530

recruitment: 3C9, 361, 362
recnlistment:. 256, 505
_reflective optics: 403
reformatted JPAs: 331
region, of enlistment: 140
regional differences:'341
rngrcssnon 319, 320
ugrcssnon analysis: 363, 387, 509, 523, 533
rcgrcssn_on analysis application: 536
regression model building: 261
regression phenomena: 22
reinforcement: 327, 328, 448, 455,456 °
relationship between tasks and skifls: 353, 356
relative-walidity: 273

: 80,96, 218,335, 535
reading: 295

remedid training: 310 -

rEm()ttfiy piloted velricles: 478

researchand development management: "68 :
research environment: 512 "
ro arch needs: 334
- reacarch”planning: 354°

research procedures: 441

Resnrve Forces nurses: 522

resource allocation: 171
. resoutees allocation: 172 -

responding: 499 .
response contingent testing: 371

response time: 448

responsibility: 76

retainability index: 31

retainability score: 72

retention: 33, 70 190, 130, 178, 208, 248, 290,

490,497,498 Juv 502
retention rate: 89

retdntion research'models: 109
regrement: 407 .

rétrieval training: 490, 497

reverse cue: 511

rewards: 328,455,456

RF4C aircraft: 156 - o

_ ROC program: 361 ' ’ o

role chagges: 448

role conﬂlct 109 -

role ldentlﬁcatlon 109

role restrictions: 109

role-set pressures: 109
rota\ng mirror: 113
rolational cne simulation: 511
ROTC: 158,311,343

ROTC program: 362

SAM complex coordination test 1737
sampling: 64 ; '
satisfaction of needs: 109

" schedules of remforccmcnt 352

Scheimpflug Probe Ggometry: l74

school criteria: 18 .

School of Military Sciences, Officer: 253, 269 .

School - of Military - Sciences, Officer training
program: 263 Coe

scientist and engineer retention: 109

scientists and engineers: 216, 217

SCN 73-65: 301 .

score distributions: 218, 335

screening:. 182, 413, 448

‘'screening methodology: 479

screening tests: 19

scat pan: 512

scat response: 512

second seat crewmember: 81, 91

security oriented pcoplé oriented: 303
Security Police Supervisors: 507

selected and unselected populations: 251
selection: 26, 34, 137, 138, 150, 446
selection and classification: 28,271, 534
selection test(s): 19, 80, 103, 218,224, 'HS
sclectlvc recruiting: 160 ,

selective service systeni: 108, 141, 161, 191,220
sclct.lorvAl 271

sclfmltmled elimination (SIE) 453

self motivated: 179

selfmotlv.xtc.a! tr.uncc 263

self-paced mstr,ugtmn. 240

self-paced job ti‘iL\fpi\ng: 203

~
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self-report personality inventories: 248

semantic information: 420

semantic information processing: 372

sensor training: 450

sentence structure: 128

sequential testing: 371

service academies: 431

service i.ritnts: 503

service preference: 307

set theory: 329

short-term memory: 15

sidedooking radar: 40, 94, 142

similarity of job types: 299

simple main effects: 520

simulated imagery: 492

simulated radar imagery: 255

smulation: 5, 11, 13, 51, 58, 60, 62, 63, 66, 74,
100, 180, 188, 209, 225, 231, 260, 266, 290,
291, 366, 375, 392, 404, 408, 419, 422, 424,
426, 427, 428, 433, 450, 451, 459, 469, 470,
471, 484,502, 510,514, 531, 538

simulation analyzer program: 8

simulation and modeling: 47

sinwlation and training: 367

simalation model(s): 234, 458

simuiation systems: 10

simulation techniques: 45, 46, 215, 457

simulator: 237, 302

simulator application: 168

simulator design: 459

simulator fidelity: 419

simulator for air-to-air combat (SAAC): 375

simulitor input data: 40, 94, 142

simujator programming: 459

simulator technology: 10

simulator training: 67 .

simulators: 10, 41, 260, 392, 408, 527, 531

single: 364

single concept films: 115

16mm film strip: 286

skill: 61, 354

skill levei: 102, 206

skill level patterns: 23

skill level trait differences: 376

skill levels: 83

skill taxonomy: 354

skill taxonomy deveiopment: 353, 356

skilled labor: 267, 358

skills: 133

slant range focus: 174

social factors questionnaire: 461

social incentives: 327, 328,455,456
social reinforcement: 327, 328,455,456 .
socialization: 109

software: 286

SOPHIE: 404

SOPHisticated [nstructional Environment: 404
source programs: 410

Svutheast Asia retumnees: 38

space: 375

special air warfare: 64

special operations: 64

specialty descriptions: 83

Specialty Knowledge Test: 224

specialty patterns: 23

" specific drugs: 252

spectral separation: 403
speech compressors: 347
speeded speech: 347
spins: 516

sports participation: 523
sports preferences: 523

. stability index: 31

standard cost factor: 319,320
standardization: 27, 30, 80, 535
standardization procedures: 25
statistical services specialist: 93
statistics. 163, 164

status of Air Force career: 109
strata: 71

Strong Vocational Interest Blank (SVIB): 229
student achievement: 189

student attitudes: 139, 176

student measurement: 189, 200, 323

" student performance: 488

student performance prediction: 413
students: 448

subject matter content: 329

subject matter structure: 329
subjective: 166

subjective estimations: 416 4
subjective probability: 163, 164, 165,430
subroutines: 410,412

success measures: 341

summary statements: 65

summated ratings: 482

. summed ratings: 23

supervisors: 467
supervisory duties: 71
supervisory potential: 507
supervisory ratings: 84

219
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supply and logistics: 171, 172

supply career field: 35

supply management: 35 .

supporting analyscs: 443

surface task analysis: 354

survey: 83, 286,460

survey administration: 64

survey materials: 216

surveys: 360, 407

survivor benefits: 407

sustaned *'g" simulation: 225

syllabus devclopment 367,405,491

symbolic logic: 329

symbolic substitute ]ob tests: " °0, 382,383 384,
518

syntactical analysis: 37"

syntheuc aperture radar: 255

synthetid criterion: 117 . ~

synthetic prediction: 117

system: 188

system analysis: 47, 134, 454

system criteria: 441

system design: 60, 61, 183, 238, 244,265,416

system design trade studies: 155, 234

system design tradeoffs: 287

system development: 54, 55,56

system effectiveness measures: 518

system management: 60, 61 ..

system wmanpower requirements: 155, 234,244

Sy .tem Program Office{SPO): 423

system specifications: 216 |
system testing: 6, 14, 88
system tradeoffs: 183
system 2000: 389, 528
system 2000 (S2K): 429
systems analysis: 11 .
systems analysis and design specialist: 93
systems analysis of training: 393 540
systems approach to instruction: 95

systems approach to training (SAT): 53, 112, 135,
156, 195, 197, 451

systems design: 11

systems development: 44 .
systems development cycle: 351
systems effectiveness: 44

sys*  engineerng: 234, 521

-

Syst . cngineering in training: 197
systems integration: 510
systems simulation: 351 » ' *
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